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"Only  the  association  of  medicine  with  surgery  forms  the  perfect 
physician.  the  physician  who  is  deficient  ix  the  knowledge  of  one  of 
these  branches  resembles  a  bird  with  but  one  wing." 

Art  of  Life  (Ayur  Veda):  early  Sanscrit,  first  century  of  Christian  era. 

"Surgery  consists  in  curing  a  disease  rather  than  in  the  removal 
of  it  by  mechanical  means.  but  so  differently  do  most  think  upon 
this  subject  that  a  surgeon  who  performs  most  operations  and  gives 
most  pain  is  commonly  thought  the  best." 


John  Hunter,  MS.  Lectures,  1787. 
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PREFACE  TO  THE  THIRD  AMERICAN  EDITION. 


At  the  request  of  the  American  publishers,  I  have  undertaken  the  editing 
of  this  edition  of  Bryant's  Surgery,  and  I  have  found  much  pleasure  in  the 
work,  as  renewing  my  personal  acquaintance  with  the  practical  character  of 
the  author's  surgical  clinics  in  Guy's  Hospital.  Many  additions  have  been 
made,  and  numerous  illustrations  introduced,  all  of  which  will  be  found  in- 
closed in  brackets.  The  publishers'  desire  to  limit  the  work  to  one  volume 
has  induced  great  conciseness  in  the  additions,  though  nothing  of  the  original 
text  has  been  altered  or  omitted.  Most  of  the  new  material  introduced  relates 
to  the  opinions  and  practice  of  American  surgeons,  though  in  numerous  places 
it  has  seemed  appropriate  to  refer  to  foreign  matters  not  touched  upon  by  the 
author.  As  Bryant's  Surgery  has  recently  become  a  text-book  for  students 
in  many  parts  of  the  country,  I  have  endeavored  to  lay  particular  stress  upon 
subjects  of  importance  to  that  class  of  readers.  It  is  impossible  to  give  credit 
in  every  instance  to  the  originators  of  the  many  instruments  and  operations 
discussed,  since  such  things  soon  become  the  common  property  of  the  profes- 
sion, and  their  parentage  is  forgotten.  Any  originality  or  novelty  that  appears 
due  to  me  should  rather  be  ascribed  to  my  teacher  and  friend  Br.  E.  J.  Levis, 
of  the  Pennsylvania  Hospital,  who  has,  since  my  earliest  medical  pupilage, 
been  my  guide  in  surgical  knowledge  and  my  model  for  operative  skill. 

J.  B.  R. 


1118  Arch  St.,  December,  18S0. 


PREFACE  TO  THIRD  EDITION. 


In  presenting  to  my  professional  brethren  the  Third  Edition  of  a  book  which 
has  been  so  kindly  received  as  this,  I  have  only  to  express  a  hope  that  it  will 
not  prove  less  acceptable  than  its  predecessors.  The  whole  has  been  carefully 
revised,  much  of  it  has  been  re-written,  important  additions  have  been  made  to 
almost  every  chapter,  and,  of  the  six  hundred  and  seventy-two  wood-cuts, 
eighty-eight  are  new. 

THOMAS  BEYANT. 

53,  Upper  Brook  Street, 

Grosvenor  Square, 

London,  December,  1878. 


PREFACE  TO  THE  SECOND  EDITION. 


A  second  edition  of  this  manual  having  been  called  for,  I  have  availed 
myself  of  the  opportunity  to  make  some  alterations  in  the  substance  as  well  as 
in  the  arrangement  of  the  work,  and,  with  a  view  to  its  improvement,  have 
recast  the  materials  and  revised  the  whole.  I  have,  also,  to  make  the  work 
more  complete,  added  much  new  matter,  including  chapters  on  diseases  and 
injuries  of  the  eye  and  ear,  some  remarks  on  dental  surgery,  on  the  diagnosis  of 
ovarian  tumors,  and  on  deformities,  together  with  at  least  one  hundred  new 
wood -cuts. 

The  book  has  also,  for  the  sake  of  greater  convenience,  been  divided  into  two 
volumes,1  the  first  including  the  elementary  principles  of  our  art,  general  sub- 
jects, tumors,  the  surgery  of  the  cutaneous,  lymphatic,  nervous,  circulatory,  and 
digestive  systems  ;  and  the  second  the  surges  of  the  respiratory,  urino-genital, 
muscular,  and  osseous  systems,  gunshot  wounds  and  amputations,  with  a  full 
general  index. 

I  am  well  aware  that  I  have  failed  to  realize,  in  the  execution  of  my  task, 
the  ideal  standard  I,  at  starting,  proposed  to  myself,  and  I  knew  when  I  first 
undertook  to  write  the  book  how  difficult  it  was  to  compress  the  treatment  of 
the  vast  range  of  subjects  included  under  the  title  of  Surgery  into  one  volume; 
but  my  object  was  to  offer  such  an  epitome  of  the  main  principles  and  methods 
of  practice  as  should  be  serviceable  to  the  student  and  practitioner ;  and  from 
the  reception  the  first  edition  of  this  work,  published  in  November,  1872,  has 
met  with  in  Great  Britain  and  America,  I  feel  justified  in  saying  that  I  have 
not  failed  in  the  attempt,  and  that  the  book  supplied  a  want  felt  by  the  profes- 
sional public. 

To  the  many  reviewers,  who  have  acknowledged  my  labors  so  fairly  and  so 
fully,  my  thanks  are  clearly  due,  but  still  more  to  the  profession  which  has 
welcomed  my  humble  services  so  kindly. 

Fully  alive,  therefore,  to  the  generous  appreciation  of  my  past  work,  and 
iissuring  my  readers  that  no  pains  have  been  spared  to  bring  the  present  up  to 
as  high  a  standard  as  my  time  and  opportunities  have  allowed,  I  submit  it  in 


1  Comprised  in  one  volume  in  the  American  Edition. 


V111  PREFACE  TO   SECOND  EDITION. 

all  confidence  to  the  kind  consideration  of  my  professional  brethren  as  no 
unworthy  exposition  of  modern  British  Surgery. 

In  its  execution  I  have  endeavored  to  acknowledge  on  all  occasions  the 
claims  of  others,  and  whatever  merit  or  novelty  may  attach  to  their  views  or 
operations ;  for  my  wish  has  beeu  to  present  not  so  much  my  own  opinion  as 
the  position  of  Surgery  at  the  time  I  write. 

It  only  remains  for  me  to  express  once  more  my  obligations  to  Mr.  Thomas 
Turner,  the  Treasurer  of  Guy's  Hospital,  by  whose  kindness  the  materials  in 
the  unrivalled  collections  of  that  institution  were  placed  at  my  disposal ;  to  my 
colleagues,  Drs.  Moxon,  Goodhart,  and  Purves,  Messrs.  Howse,  C.  Higgens,  and 
Moon ;  and  to  Mr.  Wesley,  the  artist  who  has  so  ably  illustrated  these  pages. 

Since  I  first  undertook  this  work  death  has  deprived  me  of  two  colleagues, 
Mr.  Poland  and  Dr.  Phillips,  both  of  whom  rendered  me  many  friendly  services 
and  much  valuable  assistance.    I  refer  to  their  names  with  gratitude  and  regret. 


53,  Upper  Brook  Street, 

Grosvenor  Square, 
March,  1876. 
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THE 


PRACTICE  OF  SURGERY. 


INTRODUCTORY  CHAPTER. 

Surgery  is  of  a  twofold  nature.  It  is  a  science  and  also  an  art — one  department  that 
requires  to  be  known  and  another  to  be  practised.  The  science  embraces  a  knowledge  of 
the  character,  the  causes,  and  the  effects  of  disease  and  injury,  and  also  of  the  processes 
by  which  they  are  best  repaired  ;  the  art,  the  treatment  of  diseases  or  injuries  as  they 
present  themselves.  The  latter,  however,  in  order  to  be  successful,  must  be  based  upon 
science,  and  science  must  be  supported  by  observation,  at  the  bedside,  where  the  phe- 
nomena of  disease  must  be  studied,  and  the  symptoms  recognized  as  well  as  duly  weighed  ; 
and  also  in  the  post-mortem  room,  where  the  effects  are  to  be  traced.  The  great  object 
of  the  student,  therefore,  should  be  clinical  and  pathological  investigation,  the  study  of 
the  living  and  the  dead.  It  is  by  this  alone  he  can  hope  to  acquire  a  solid  basis  on  which 
to  ground  his  practice. 

The  external  features  of  a  local  disease  may  appear  the  same  to  the  student  as  to  the 
most  accomplished  practitioner  ;  whereas  the  phenomena  of  disease  are  often  perceptible 
to  the  surgeon  alone — the  acquired  art  of  observation  and  the  unconscious  influence  of 
experience  giving  to  the  mind  of  the  one  a  power  of  recognition  and  interpretation  which 
is  denied  to  others. 

It  is  to  the  acquisition  of  this  power,  therefore,  that  the  student  should  devote  his 
energies,  and  to  this  end  cultivate  the  art  of  observation,  for  by  it  he  will  not  only  gain 
the  power  of  seeing  correctly,  but  also  of  interpreting  the  meaning  of  what  he  sees,  and 
will  thereby  acquire  a  diagnostic  acumen  which  cannot  otherwise  be  obtained. 

It  is  now  necessary  to  consider  by  what  method  a  correct  opinion  can  be  formed  in  any 
given  instance  ;  how  sources  of  fallacy  are  best  eliminated  and  a  good  diagnosis  estab- 
lished, for  it  cannot  be  too  forcibly  impressed  upon  a  student's  mind  that  the  treatment  of 
a  case  will  not  be  successful  unless  based  on  a  clear  understanding  of  its  wants,  and  that 
these  can  never  be  duly  appreciated  where  a  correct  diagnosis  of  its  nature  has  not  been 
made. 

The  mind  of  the  surgeon  should  invariably  be  judicial,  and  possess  nothing  of  the 
advocate,  it  should  be  so  regulated  as  to  be  able  to  put  aside  all  prejudices  and  precon- 
ceived ideas,  suppress  the  advocacy  of  all  unsupported  theories  and  hypotheses,  accept 
clinical  phenomena  as  they  are  observed,  and  arrive  at  a  conclusion  cautiously  and  clearly 
after  duly  balancing  the  facts  of  the  case,  and  carefully  weighing  the  possibilities  and 
probabilities  of  its  nature. 

To  form  a  diagnosis  of  a  case  mainly  on  probabilities  as  indicated  by  symptoms  may  be 
a  ready,  but  it  will  always  prove  a  rash  proceeding.  To  form  it  on  possibilities  will  be  a 
safe,  although,  perhaps,  a  less  expeditious  course.  The  surgeon  who  acts  upon  the  first 
method  must,  at  times,  fall  into  grave  errors,  although  his  diagnosis  will  often  appear 
brilliant  and  be  successful ;  while  he  who  habitually  forms  an  opinion  after  taking  into 
consideration  every  possibility  of  the  case,  and  comes  to  a  result  by  a  process  of  exclusion, 
must  surely,  on  the  whole,  be  more  certain  in  his  ends,  as  he  will  be  safer  and  sounder 
in  his  practice.  I  lay  down  therefore  the  following  proposition  as  a  guiding  principle  of 
investigation  applicable  alike  to  all  cases  of  injury  as  well  as  of  disease. 
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That  in  the  diagnosis  of  a  case,  every  possibility  of  its  nature  should  be  entertained, 
and  a  conclusion  arrived  at  by  a  process  of  elimination  :  ear//  possibility  should  be  sepa- 
rately considered  and  weighed,  and  the  most  probable  finally  accepted  ;  a  diagnosis  wholly 
framed  on  probabilities  being  most  hazardous. 

For  example,  a  tumor  at  the  femoral  ring  may  possibly  be  an  abscess,  an  aneurism,  or 
a  varix,  cyst,  hernia,  enlarged  gland,  or  a  new  growth.  An  abdominal  tumor  may  be 
ovarian,  uterine,  peritoneal,  vesical,  splenic,  fecal,  renal,  or  hydatid.  Its  probable  nature 
will  be  best  arrived  at  by  eliminating  each  of  these  possibilities  seriatim  after  a  due  con- 
sideration of  all  its  clinical  symptoms:  the  most  probable  diagnosis  being  finally  accepted 
on  evidence  both  negative  and  positive. 

With  the  above  great  principle  of  practice  as  a  guide  in  clinical  investigation,  I  now 
proceed  to  consider  how  an  injury  or  disease  is  to  be  investigated,  confining  my  observa- 
tions to  classes  of  injury  and  disease.  I  do  not  propose,  however,  to  point  out  here  the 
exact  mode  in  which  it  is  well  to  examine  a  case  or  to  report  it — for  a  report  is  only  a 
written  examination — although  at  pages  21  and  22  an  outline  will  be  seen,  which  may 
probably  be  found  of  service.  I  drew  it  out  many  years  ago  when  surgical  registrar  at 
Guy's,  where  it  has  been  generally  followed  ever  since. 


How  to  Investigate  a  Case. 

When  a  surgeon  is  called  to  a  patient,  his  questions  naturally  apply  first  of  all  to  the 
seat  of  disease  or  injury.  Is  it  in  the  head,  chest,  abdomen,  or  extremities?  He  will 
then  ask  as  to  its  duration  or  when  the  injury  was  received  ?  or  when  was  the  disease 
discovered?  If  a  case  of  injury,  his  inquiries  would  tend  to  elicit  the  exact  mode  of  its 
production,  the  force  employed,  and  the  character  of  the  instrument  by  which  it  was 
produced ;  for  these  points  are  of  essential  importance  under  all  circumstances,  and  in 
head  injuries  they  often  give  the  key  to  the  solution  of  many  questions.  By  these  means 
the  exact  seat  of  injury  will  probably  be  indicated,  and  the  surgeon  will  be  led  to  make  a 
close  examination  of  the  injured  part ;  but  he  should  never  fail  to  assure  himself  that  all 
other  parts  of  the  body  are  sound  and  in  working  order,  and  that  no  other  is  involved  in 
disease,  or  is  the  subject  of  injury  ;  for  it  would  be  a  forlorn  hope  to  amputate  for  a 
crushed  limb  when  associated  with  a  ruptured  liver,  or  to  reduce  a  dislocated  joint  when 
combined  with  some  fatal  internal  lesion. 

In  a  case  of  injury  to  or  disease  of  the  head  or  nervous  system,  the  most  important 
point  the  surgeon  has  to  determine  has  reference  to  the  exact  seat  of  the  affection.  Is  it 
confined  to  the  soft  parts  covering  the  bone,  or  are  the  contents  of  the  skull  in  any  way 
involved  ?  because,  in  the  former,  the  affection  is  comparatively  of  small  importance ; 
while  in  the  latter,  its  gravity  cannot  be  too  highly  estimated.  Scalp  wounds,  however 
severe,  have  as  a  rule  a  successful  ending ;  whilst  brain  injuries,  however  trivial,  should 
always  be  regarded  with  apprehension,  for  they  may  lead  to  the  most  serious  compli- 
cations. 

When  no  signs  of  brain  disturbance  after  an  injury  have  been  observed  the  diagnosis  is 
not  difficult,  for  without  symptoms,  local  or  general,  a  surgeon  may  be.  excused  from  enter- 
taining the  idea  of  brain  complication  ;  although  he  should  know  that  fatal  cases  of  frac- 
tured base  have  taken  place  without  any  symptoms  to  suggest  the  presence  of  such  an 
injury.  When  indications  of  brain  disturbance  exist,  the  difficulty  arises,  for  it  cannot 
be  too  firmly  impressed  on  the  student's  mind  that  the  same  symptoms  may  be  produced 
by  concussion  as  by  compression  of  the  brain;  and  that  bone  pressing  on  the  brain,  and 
blood  effused  upon  its  surface,  or  within  its  structure,  give  rise  to  precisely  the  same 
phenomena;  he  should  know  that  the  symptoms  produced  by  apoplexy  the  result  of  a 
ruptured  vessel,  and  by  hemorrhage  into  the  brain  from  an  injury,  are  almost  identical, 
and  that  those  produced  by  what  is  called  functional  disturbance  of  the  brain  closely 
resemble  those  caused  by  organic  mischief.  Whilst,  therefore,  it  is  imperative  on  the 
student. of  surgery  to  remember,  that  a  variety  of  different  conditions  may  o-iVe  rise  to 
apparently  identical  clinical  symptoms  ;  he  must  know  that  the  clinical  history  of  each  of 
these  cases  will,  on  inquiry,  be  found  to  differ  widely,  and  that  it  is  to  the  collateral 
evidence  of  the  case  he  must  look,  to  find  the  right  clue  to  a  successful  diagnosis. 

Where  no  clinical  history  can  be  obtained,  the  difficulties  of  diagnosis  are  indeed  great* 
thus,  when  a  surgeon  is  called  to  see  a  man  who  has  been  found  in  the  street,  insensible  • 
who  is  in  fact  in  an  apoplectic  condition,  and  has,  at  the  same  time,  some  external  evidence 
of  injury  to  his  skull ;  and  may  perhaps  also  smell  of  spirits.  The  questions  that  arise  in 
the  surgeon's  mind  under  . these  circumstances  are  very  conflicting.    Did  this  man  have  a 
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fit  and  then  fall  ?  or,  are  the  symptoms  due  to  a  brain  injury,  the  result  of  an  accident? 
Was  lie  knocked  down  and  injured,  or,  was  the  injury  the  consequence  of  a  fall?  Are 
the  symptoms  caused  by  drunkenness,  or  how  far  are  they  complicated  with  it?  Are  they 
the  result  of  blood-poisoning  from  kidney  disease,  or  poisoning  by  opium  ? 

To  unravel  all  these  points  great  care  and  discrimination  are  required.  Too  much, 
indeed,  cannot  be  bestowed  upon  the  task,  because  to  treat  an  apoplectic  seizure,  or  a  case 
of  severe  brain  injury  from  external  violence,  for  drunkenness,  is  a  grave  error;  but 
unfortunately,  it  is  one  which  is  not  uncommon.  To  mistake  drunkenness  for  apoplexy 
or  severe  head  injury,  is,  perhaps,  a  less  grave  although  it  is,  without  doubt,  a  serious 
fault.  As  a  matter  of  practice,  however,  it  is  generally  a  wise  rule  to  regard  all  these 
suspicious  cases  from  the  more  serious  point  of  view,  and  to  watch  and  wait  for  symptoms 
to  indicate  the  practice  that  should  be  pursued. 

What  I  wish  therefore  to  impress  upon  the  student  is  the  necessity  of  bearing  in  mind 
that  all  these  different  conditions  alluded  to  present  to  the  surgeon  many  features  in  com- 
mon, and  that  a  correct  diagnosis  can  only  be  arrived  at  by  a  process  of  exclusion.  The 
possibilities  of  the  case  having  thus  been  reviewed,  the  probabilities  can  only  be  weighed 
by  a  rigid  inquiry,  even  into  the  minutest  circumstances  that  can  be  ascertained. 

In  cases  of  local  paralysis  the  difficulties  of  diagnosis  are  very  great.  Is  the  cause  a 
central  one — that  is,  is  it  in  the  brain  or  cord?  or  is  it  peripheral — at  the  termination  of 
the  nerves?  or,  is  it  local  without  being  quite  peripheral? 

If  one  of  the  two  former  causes  be  in  operation,  the  history  of  the  case  will  probably 
form  a  true  guide  to  the  surgeon  ;  and  in  the  latter  some  local  injury  to  the  nerves 
supplying  the  part,  some  tumour  or  aneurism  pressing  upon  the  nerves,  will  probably  be 
found  ;  or,  perchance  it  may  be  a  case  of  lead  palsy  or  infantile  paralysis.  But  under  any 
circumstances,  a  true  diagnosis  can  only  be  made  by  eliminating  from  consideration  the 
many  possible  causes  and  adopting  the  most  probable. 

Again,  It  should  be  an  invariable  rule  of  practice  in  every  case  of  injury  or  disease  to 
compare  the  sound  with  the  affected  side  of  the  body.  In  the  diagnosis  of  a  dislocation  or 
fracture,  the  information  gained  by  the  comparison  is  always  of  great  value,  and  furnishes 
often  to  the  experienced  eye  a  true  suggestion  as  to  the  nature  of  the  accident.  In  joint 
disease,  also,  the  practice  is  of  equal  importance  ;  any  effusion  into  a  joint,  or  enlargement 
of  the  bones  being,  as  a  rule,  readily  detected  on  making  the  comparison. 

The  nature  of  the  disease  or  injury  being  thus  suggested  to  the  mind  through  the  eye, 
the  suggestion  remains  to  be  confirmed  or  corrected  by  a  careful  manual  examination,  by 
the  other  clinical  symptoms,  and  by  the  history  of  the  case  ;  the  facts  elicited  by  the  sight, 
by  the  hand,  and  by  the  ear,  being  made  separately  available,  and  the  conclusion  drawn 
after  a  careful  balancing  of  the  probabilities  and  possibilities  of  the  case.  The  diagnosis 
will  be  well  established  when  all  these  different  modes  of  investigation  lead  to  one  conclu- 
sion. In  surgery  as  in  medicine  the  student  must  educate  the  eye  to  see  and  the  hand  to 
feel.  The  task  is  by  no  means  simple  or  easy ;  indeed,  it  is  one  of  the  most  difficult  to 
learn,  and  cannot  be  begun  too  early  in  a  professional  career.  Reading  will  not  help,  nor 
thought  aid  ;  personal  experience  at  the  bedside  alone  will  supply  the  want. 

To  recognize  the  existence  of  a  wound,  or  the  deformity  of  a  broken  bone,  may  not  be 
difficult  ;  but  to  read  aright  the  endless  phenomena  which  a  wound  presents,  and  to  make 
out  the  character  or  tendency  of  a  fracture,  requires  much  experience.  To  see  that  a 
swelling  exists  in  a  part  is  open  to  the  uneducated  eye ;  but  to  recognize  the  various 
aspects  that  different  tumors  assume,  to  make  out  their  form,  position,  and  attachments, 
to  estimate  their  consistence,  to  recognize  the  fluctuation  of  fluid,  whether  superficial  or 
deep,  and  to  detect  pulsation,  require  considerable  tactile  power  and  long  education. 
What  education  also  is  demanded  in  order  to  read  the  phenomena  presented  in  diseases 
of  the  eye  or  the  skin  !  "  No  study  of  the  written  observations  of  others  could  enable  any 
to  appreciate  those  endless  varieties  of  the  pulse  which  entirely  baffle  description,  or  to 
distinguish  between  the  warmth  of  the  skin,  excited  by  various  accidental  causes,  and  the 
pungent,  heat  accompanying  the  first  stage  of  pneumonia,  or  acquaint  him  with  the  shrunk 
and  shrivelled  features  derived  from  the  long-continued  disease  of  the  abdominal  viscera 
 the  white  and  bloated  countenance  often  attendant  on  changes  in  the  functions  or  struc- 
ture of  the  kidney— the  squalid  and  mottled  complexion  of  the  cachexia  dependent  upon 
the  united  effects  of  mercury  and  syphilis— the  pallid  face,  of  hemorrhage — the  waxen  hue 
of  amenorrhoaa — the  dingy  whiteness  of  malignant  disease — the  vacant  lassitude  of  fever 

 the  purple  cheek  of  pneumonia— the  bright  flush  of  phthisis— the  contracted  features 

and  corrugated  brow  of  tetanus  ;  all  which  shades  of  countenance,  with  many  more  that 
might  be  enumerated,  are  distinctly  recognized  by  the  experienced  eye."  (Dr.  Bright, 
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'  Guy's  IIosp.  Rep.,'  1836.)  Yet  all  this,  and  something  more,  is  to  be  acquired  by  means 
of  trained  observations,  and  no  labor  on  the  student's  part  should  be  considered  too  great 
for  its  attainment. 

The  subjec  t  of  Diathesis  claims  the  attention  of  the  surgeon,  on  account  of  its  undoubted 
bearing  on  practical  surgery.  In  the  strumous,  scrofulous,  and  tuberculous  diathesis,  all 
of  which  appear  to  be  closely  allied,  there  is,  no  doubt,  a  tendency  to  glandular  enlarge- 
ment, the  formation  of  caseous  deposits,  and  a  low  kind  of  inflammatory  action,  whether 
in  the  bones,  joints,  skin,  or  lungs ;  but  beyond  these  clinical  facts  we  know  nothing. 
Disease  in  subjects  who  have  these  diatheses  is  precisely  identical  in  its  essential  nature 
with  the  same  disease  as  found  in  others  who  have  them  not.  It  may  be  modified  in  its 
course  by  the  diathesis,  but  it  is  the  same.  These  names  have,  likewise,  no  special  signi- 
fication when  applied  to  local  affections. 

It  is  important  to  bear  this  fact  in  mind,  for  there  can  be  little  doubt  that  the  expres- 
sions "  strumous  disease"  and  "  scrofulous  disease"  have  had  an  injurious  influence  on  the 
practice  of  surgery.  They  have  too  often  led  the  surgeon  (and  misled  the  public)  to 
regard  a  local  affection  in  a  strumous  or  scrofulous  subject  as  incurable,  as  depending  on 
some  constitutional  condition,  and  not  on  a  local  cause.  In  disease  of  the  joints  this  error 
has  been  much  felt,  and  should  be  rejected.  [There  have  doubtless  been  many  cases  of 
joint  disease  attributed  to  a  scrofulous  diathesis,  when  the  peculiar  constitutional  symptoms 
were  secondary,  and  due  to  the  long  continuance  of  an  imperfectly  treated  arthritis.] 

The  modern  investigations  of  Drs.  Sanderson  and  Fox  in  our  own  country,  and  Dr. 
Waldenburg1  abroad,  tend,  however,  to  show  that  the  scrofulous  diathesis,  in  which  there 
is  a  tendency  to  inflammation  of  a  low  type,  gives  rise,  under  some  circumstances,  to 
tuberculosis,  and  that  local  inflammatory  affections  of  a  chronic  nature  are  especially  prone 
to  be  followed  by  tuberculous  disease.  The  gray  granulations  or  tubercles  are  apparently 
derived  from  some  pre-existing  inflammation  ;  from  the  absorption  into  the  blood  of  the 
caseous  or  cheesy  deposits  which  are  supposed  to  be  the  residue  of  an  antecedent  inflam- 
matory action — whether  in  the  bones,  joints,  glands,  or  lungs — and  these  are  subsequently 
disseminated  in  the  form  of  miliary  tubercle.  Niemeyer,  indeed,  maintains  that  "the 
formation  of  tubercle  never  takes  place  unless  preceded  by  pneumonia,  terminating  in 
caseous  infiltration  of  the  pulmonary  tissue."  To  the  surgeon  this  aspect  of  the  case  is  of 
immense  importance,  for  it  is  clearly  his  duty,  under  these  circumstances,  to  hasten  the 
recovery  of  local  suppurative  disease  as  much  as  possible,  and  where  this  cannot  be  carried 
out,  to  remove  it.  For  let  it  be  once  shown  that  local  disease  has  a  direct  influence  in 
producing  constitutional  dyscrasia — call  it  by  what  name  we  will — and  the  necessity  of 
dealing  actively  with  chronic  local  affections  becomes  a  duty.  I  have  occasionally  acted 
upon  this  principle  with  the  best  results,  and  in  more  than  one  case  in  which  there  was 
progressive  lung  mischief  associated  with  a  disorganized  knee  have  found  the  lung  affec- 
tion speedily  subside  after  amputation.  It  must  likewise  be  admitted  that  a  local  disease 
in  a  strumous  subject,  may  be  as  amenable  to  treatment  as  it  is  in  a  more  healthy  one. 
The  treatment  may  indeed  require  some  modification  from  the  fact  of  its  occurring  in  such 
a  subject,  but  the  principles  of  practice  in  both,  the  strumous  and  the  non-strumous,  are 
the  same,  although  we  know  that  in  the  former  all  diseased  action  is  of  a  low  type,  and 
that  there  is  always  a  greater  tendency  to  degenerative  changes  than  we  find  in  other  sub- 
jects. Some  pathologists  have  been  bold  enough  to  say  that  the  scrofulous  diathesis  is  the 
consequence  of  hereditary  syphilis,  but  evidence  is  wanting  to  substantiate  this  view. 
[Gross  is  an  eminent  advocate  of  this  doctrine,  but  has  as  yet  few  followers  in  the  belief.] 

Haemophilia,  or  the  hemorrhagic  diathesis,  is  a  subject  of  peculiar  interest  to  the  sur- 
geon. That  it  is  generally  hereditary  there  can  be  no  doubt,  and  in  some  instances  it 
affects  several  members  of  the  same  family.  It  is  shown  by  a  peculiar  tendency  to  bleed- 
ing on  the  slightest  provocation,  and  by  the  difficulty  there  is  in  arresting  hemorrhage 
when  it  does  take  place.  The  surgeon  should  always  have  before  him  the  possibility  of 
his  patient  being  a  subject  of  this  diathesis  ;  for  although  it  would  not  prevent  the  per- 
formance of  any  operation  essential  to  save  life,  it  would  materially  affect  the  question  of 
operating  for  any  reason  of  expediency,  and  would  influence  the  practice  adopted. 

The  bleeding  may  take  place  from  any  part  of  the  body,  or  into  any  cavity.  It  may 
be  venous  or  arterial,  and  may  occur  without  any  definite  cause,  or  follow  some,  slight 
injury.  Sir  W.  Jenner  states  that  in  these  cases  "  the  tissues  are  soft  and  bruise  easily; 
the  blood  is  slow  in  coagulating,  although  it  coagulates  as  firmly  as  in  health  ;  that  is.' 
blood  is  formed  rapidly,  and  there  is  a  tendency  to  plethora  of  the  small  vessels,  and  that 


1  '  Die  Tuberculose  und  Scrofulose,'  von  Dr.  L.  Waldenburg.    Berlin,  1869. 
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when  the  patient  is  looking  his  best,  injuries  have  the  worst  effect,  and  spontaneous 
hemorrhages  are  most  likely  to  occur."    In  this  disease,  therefore,  he  advises  a  mercurial 
and  saline  purge  every  three  weeks,  dry  food,  with  a  considerable  portion  of  dry  fibrinous 
meats,  and  plenty  of  open-air  exercise  ;  great  care  being  observed  to  avoid  injuries. 
A  few  words  row  respecting  cachexia. 

Do  they  exist  ?  Is  there  any  definite  aspect  associated  with  any  definite  disease  ?  Is 
there  a  cancerous  cachexia?  I  have  little  hesitation  in  stating  that  in  practice  no  such 
thing  can  be  established,  and  that  a  large  number  of  patients  suffering  from  cancer  are 
as  healthy  looking  as  any  other  class,  if  not  often  healthier.  There  can  be  no  doubt  that 
a  patient,  suffering  from  cancer  which,  by  its  discharges  or  development,  interferes  with 
the  important  functions  of  life,  and  undermines  his  powers,  has  an  anxious,  drawn,  blood- 
ies-, and  waxy  appearance;  but  so  has  the  subject  of  any  organic  disease  which  interferes 
with  the  functions  of  digestion  and  assimilation,  and  particularly  the  subject  of  intestinal 
disease.  The  patient  exhausted  by  suppuration,  by  spinal,  bone,  or  joint  mischief;  the 
man  or  woman  who  from  drink,  syphilis,  or  mercury  (separately  or  combined),  is  grad- 
ually being  brought  down  to  death's  door,  has  a  cachexia  more  or  less  peculiar  according 
to  the  organ  involved  in  the  disease,  and  the  special  constitution  of  the  patient ;  but  it  is 
merely  the  condition  of  looking  ill.  Clinically,  I  read  the  meaning  of  a  cachexia  as 
"  looking  ill,"  perhaps  very  ill,  from  some  long-standing  or  slowly-acting  cause  ;  but  it 
has  no  other  definite  signification  than  "  looking  ill"  from  cancer,  "  looking  ill"  from 
abdominal,  rectal,  suppurative,  or  syphilitic  disease. 


POINTS  FOR  INQUIRY  IN  SURGICAL  CASES. 

Disease  or  Injury.  Date  when  seen.  Result. 

NAME,  ago,  occupation,  residence,  general  health,  habits,  and  aspect.  In  some  cases  hereditary 
history. 

HISTORY  OF  PRESENT  DISEASE  OR  INJURY. — Its  assigned  cause  or  method  of  production. 
[It  should  be  recollected  that,  intentionally  or  through  ignorance,  false  histories  are  frequently 
given.] 

ORDER  OF  SUCCESSION  OF  SYMPTOMS,  with  their  former  treatment,  and  date  of  any  marked 
change  in  either  symptoms  or  treatment. 

PRESENT  CONDITION  AND  APPEARANCES  ;  passing  in  review,  and  noting  when  irregular  the 
condition  of  intellect,  senses,  and  nervous  system.  Organs  of  respiration  and  circulation. 
Pulse — frequency,  force,  volume,  compressibility,  distinctness,  and  rhythm.  Temperature. 
Digestive  Organs — tongue,  appetite,  bowels.  Urino-genital  Organs — urine,  catamenia.  In- 
teguments— eruptions,  moist  or  dry  ; — above  or  below  natural  heat.  Locomotive  organs — 
bones,  joints,  and  muscles,  whether  paralyzed  or  in  undue  action. 

PREVIOUS  DISEASES  OR  INJURIES,  with  their  dates.  Treatment. 

PROGRESS  OF  THE  CASE. — Note  carefully  any  change  in  the  old,  or  the  appearance  of  new 
symptoms,  with  the  date  of  change,  and  treatment,  by  medicine,  diet,  &c.  &c.  Carefully  fill 
in  the  result,  and  date  of  departure  ;  if  unfavorable,  the  condition  on  post-mortem  examination. 

N0XE. — As  the  value  of  a  Report  depends  upon  its  consciseness,  together  with  the  accuracy  and 
number  of  recorded  observations,  it  is  unnecessary  to  write  one,  unless  an  appreciable  change 
in  the  symptoms  exists. 


SPECIAL  POINTS  FOR  OBSERVATION. 

HERNIA. — Variety  and  character — its  position,  period  of  existence,  assigned  cause,  and  form  ; 
whether  previously  irreducible,  and  if  a  truss  had  been  worn. 

When  Strangulated,  give  the  symptoms,  general  and  local,  dating  from  the  exact  period  of 
strangulation,  the  first  appearance  of  sickness,  character  of  vomit. 

Previous  and  Present  Treatment. — If  by  taxis,  state  whether  forcible,  and  how  long  applied, 
with  or  without  chloroform  ;  when  by  operation,  if  sac  was  opened  or  not — if  opened,  why?  its 
contents  and  their  appearances.  On  reduction  note  the  time  from  the  first  symptoms  of  stran- 
gulation; success,  immediate  and  final. 

WOUNDS. — Variety,  position,  extent,  and  depth  ;  how,  and  with  what  produced  ;  when  on  scalp,  if 
exposing  bone.  Complications — hemorrhage,  &c.  Treatment  and  result— whether  united  by 
adhesion  or  granulation. 

TETANUS.— Idiopathic  or  Traumatic,  partial  or  general ;  time  of  appearance  after  injury  ;  position 
and  condition  of  wound.    Death — whether  from  spasm  or  exhaustion. 

DISLOCATIONS. — Form  and  position  ;  simple  or  compound  ;  how  and  when  produced  ;  previous 
Treatment. 

Symptoms,  general  appearance  and  position  of  the  limb  ;  mobility,  pain,  amount  of  injury  to 
soft  parts.  Treatment — time  after  injury  ;  by  manipulation  or  extension  ;  mode  of  application 
of  extension  ;  its  direction,  duration,  and  additional  means,  under  chloroform.  Result,  imme- 
diate and  final. 
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FRACTURES. — Simple  or  compound  ;  how  and  when  produced  ;  position  and  direction  of  the  line 
of  fracture  ;  its  tendency  ;  amount  of  injury  to  vessels  and  soft  parts  ;  in  Compound,  note  posi- 
tion, and  extent  of  wound  ;  if  produced  by  the  primary  force  or  broken  bone,  what  vessels, 
nerves,  or  joints  are  involved.    Constitutional  symptoms. 

Treatment.— Sand  bags,  starch  bandage,  splints,  form  of  splint  applied  ;  date  of  application. 
Note  the  date  of  any  change  of  local  or  general  Treatment. 

FRACTURED  SKULL.— Position  :  kind  of  injury  and  direction  of  the  force  ;  if  attended  by  hemor- 
rhage, its  amount,  and  whether  from  nose,  mouth,  ear,  or  external  wound.  Give  evidence,  if 
any,  of  brain  mischief. 

IN  SUSPECTED  FRACTURED  BASE. — Paralysis  of  facial  nerve  ;  flow  of  blood  or  serum  from  ear, 
with  the  time  of  its  first  appearance  after  the  injury  and  its  duration  ;  condition  of  hearing ; 
state  of  vision,  and  of  pupils  :  presence  of  subconjunctival  hemorrhage.  If  complicated  with 
internal  injury,  as  concussion,  compression,  Sf-c;  carefully  report  symptoms  in  their  order  of 
succession,  and  whether  immediately  following  the  injury  or  not ;  the  duration,  and  amount 
of  unconsciousness,  insensibility  ;  paralysis,  its  position,  motion,  sensation,  or  both;  condition 
of  sphincters  ;  character  and  number  of  pulse,  respiration  ;  condition  of  skin.  Treatment,  &c. 
DISEASED  BONE. — Part  affected  ;  duration  ;  cause,  as  external  injury,  syphilis,  mercury  ;  extent, 
superficial  or  deep,  partial  or  general ;  previous  Treatment,  especially  as  regards  operations. 

Present  Symptoms  and  Appearances. — Condition  of  dead  bone  or  Sequestrum,  fixed  or  loose ; 
number  and  position  of  openings,  or  external  cloaca,  with  the  date  of  their  first  appearance. 

Treatment. — If  by  operation,  its  immediate  success. 
DISEASES  OF  JOINTS. — Part  affected;  date  of  first  discovery  ;  assigned  cause,  as  injury.  Note 
the  early  symptoms,  in  the  order  of  their  appearance  ;  and  date  of  any  fresh  symptom  or 
marked  change :  if  pain  or  uneasiness  preceded  swelling,  or  was  coeval  with  it ;  if  the  former, 
how  long  ?    Rapidity  of  progress  ;  previous  Treatment,  and  its  effects. 

Present  Appearances. — Position  of  joint ;  if  flexed,  the  angle  of  flexure  ;  size  and  shape. 

Character  of  Swelling. — Uniform  or  bulging ;  manipular  indications,  hard,  soft,  elastic,  or 
fluctuating  ;  mobility,  amount ;  if  attended  with  grating,  &c.  ;  in  the  knee-joint,  note  if  the 
patella  be  free  or  not ;  if  free,  the  sensation  felt  on  moving  it ;  condition  of  skin  ;  if  fistulous 
openings  exist ;  their  position,  number,  and  character  of  their  discharge  ;  deep  or  superficial ; 
note  the  date  of  their  first  appearance,  and  if  natural  or  artificial.  Pain,  acute  or  gnawing ; 
its  position,  general  or  local ;  if  aggravated  by  motion,  or  interarticular  pressure;  if  increased 
at  night.  Sleep,  if  disturbed  by  crying  or  starting  of  the  limb  ;  sympathetic  pain,  and  its 
position  ;  condition  of  muscles  of  limb  [their  electrical  phenomena]  ;  constitutional  symptoms. 
Treatment. 

STRICTURE. — Organic  or  traumatic  ;  duration  and  assigned  cause,  especially  as  regards  gonorrhoea  ; 
use  of  injections,  or  accident;  if  previously  treated  by  Catheter;  complications,  as  abscess, 
fistula,  with  their  position  and  date  of  appearance. 

RETENTION. — Mention  period  of  retention  ;  preceding  symptoms  and  cause,  as  stricture,  calculus, 
paralysis,  abscess,  prostatic  disease,  &c.  Constitutional  and  local  symptoms  ;  previous  and 
present  Treatment ;  puncture  per  rectum,  note  the  date  of  removal  of  the  canula  and  arrest  of 
the  flow  of  urine  through  the  wound. 

EXTRAVASATION. — Cause,  over-distension  or  accident ;  duration  of  retention  before  urethra  gave 
wa3r,  and  period  that  elapsed  before  being  seen.  Describe  the  appearances  and  extent  of  parts 
infiltrated  ;  constitutional  symptoms  and  Treatment. 

VENEREAL  DISEASE. — Chancre,  duration  ;  Position  ;  glandular,  urethral,  coronal,  or  fraenal — 
external,  internal,  or  fringing  preputial  ;  character,  indurated,  non-indurated,  aphthous, 
raised,  excavated,  irritable,  phagedenic,  or  sloughing  ;  tubercle  ;  condition  of  inguinal  glands, 
indurated  or  inflamed.    P,evious  Treatment,  particularly  as  regards  mercury. 

Complications. — Note  the  date  of  appearance,  and  situation  of  each  or  any  of  the  complica- 
tions ;  the  order  and  time  of  their  occurrence  after  the  primary  sore.  Present  appearance  and 
Treatment  of  each. 

Gonorrhoea. — Date  of  contraction  ;  former  treatment,  especially  as  regards  injections,  copa- 
iba, &c.  Complications,  and  their  duration  ;  in  epididymitis,  if  following  suppressed  discharge  ; 
use  of  injections,  copaiba,  or  violent  exercise. 
STONE  IN  BLADDER.— Whe,,  ,1 

iscovered  ;  date  of  earliest  symptoms  ;  if  preceded  by  the  passage 
of  sand;  amount  of  irritability  of  bladder  ;  character  of  urine  ;  constitutional  and  local  symp- 
toms. Treatment — Lithotrity  or  Lithotomy  ;  in  latter,  note  any  peculiarity  ;  date  of  arrest  of 
the  flow  of  urine  through  the  wound. 

TUMORS. — Date  of  discovery  and  size  ;  rapidity  of  growth  ;  general  and  local  symptoms,  in  their 
order  of  appearance.    General  health,  prior  to  discovery,  and  since  ;  hereditary  tendency  ; 
assigned  cause;  depressing  influences.    In  Mammary  Tumors,  number  of  children;  date  of 
birth  of  last ;  if  ever  suckled  with  affected  breast,  when  ;  condition  of  the  catamenia  if  ceased 
how  long  ?    Previous  Treatment,  and  success. 

Present  Condition  and  Appearances. — Position  of  tumor  ;  size,  shape  ;  external  aspect  and 
condition  of  skin  :  Pain,  and  its  character  ;  condition  of  lymphatic  glands  ;  manipular  indica- 
tions ;  mobility,  when  in  breast,  whether  moved  by  traction  of  the  nipple  ;  Feel  hard  elastic 
&c.  &c.    Constitutional  symptoms. 

Treatment. — In  recurrent  growths,  give  the  date  of  former  operations  ;  date  when  healed  1 
and  of  its  first  reappearance,  and  position. 

OPERATIONS. — Describe  position,  direction,  and  number  of  external  incisions  ;  the  steps  of  the 
operation  as  performed  ;  its  duration  ;  number  of  vessels  tied  or  twisted,  and' amount  of  hemor- 
rhage. In  amputations,  the  part  amputated,  and  position  of  amputation.  In  Flap  operations 
give  the  position  of  the  flaps  ;  whether  anterior,  posterior,  or  lateral ;  whether  performed  by 
perforation  or  external  incision.  In  the  combined  flap  and  circular,  note  the  position  of  the 
skin  flaps  ;  in  all,  note  the  result  and  character  of  stump.    [Always  state  name  of  operator  ] 
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CHAPTER  I. 

ON  REPAIR  AND  INFLAMMATION. 

The  repair  of  wounds  after  injury  is  a  subject  of  so  much  importance  that  I  have 
thought  it  well  to  devote  an  early  chapter  to  its  consideration  ;  for,  as  in  practice,  the 
surgeon's  aim  is  to  place  wounded  parts,  whether  hard  or  soft,  in  the  most  favorable  posi- 
tion for  repair,  and  to  remove  all  obstacles  that  are  likely  to  interfere  with  the  natural 
evolution  of  the  process ;  so  is  it  incumbent  upon  him  to  know  how  nature  proceeds  in 
carrying  out  her  end,  in  order  that  he  may  in  no  way  by  acts  of  omission  or  commission 
interrupt  the  performance  of  that  desirable  object. 

'Before  entering  into  details,  it  is  also  well  to  know,  as  a  primary  truth,  that  the  pro- 
cesses of  repair  are  identical  in  all  tissues ;  that  the  reparative  process  in  bone  or  muscle, 
integument  or  tendon,  soft  or  hard  parts,  is  the  same,  such  modifications  alone  showing 
themselves  as  necessarily  appertain  to  the  anatomy  of  the  tissue  or  special  circumstance  of 
its  position.  Thus,  tissues  that  are  highly  vascular  may  undergo  more  rapid  and  more 
perfect  repair  than  others  less  fortunately  circumstanced,  and  bone  tissues  may  require 
more  time  to  unite  than  skin,  yet  in  all  the  process  is  alike.  Let  us  therefore  inquire 
what  the  process  is,  and  see  what  changes  take  place  in  parts  undergoing  repair  ;  and  then 
look  at  them  where  they  are  best  seen,  when  an  incision  is  made  through  the  skin  and  the 
edges  are  brought  together. 

The  chief  points  that  can  be  observed  have  reference  to  the  capillaries.  In  these,  at 
the  margin  of  the  wound,  the  blood  will  be  found  coagulated  up  to  the  nearest  anasto- 
mosis, and  the  capillary  vessels  in  the  neighborhood  will  be  seen  dilated — this  dilatation 
being  caused  by  the  increase  of  pressure  to  which  the  capillaries  have  been  subjected  by 
the  altered  circulation  of  the  blood  in  the  immediate  vicinity  of  the  wound.  When  wounds 
unite  by  immediate  union  no  other  changes  than  these  take  place,  beyond  the  gradual 
restoration  of  the  capillary  circulation  through  the  parts  that  have  been  divided,  and  under 
these  somewhat  rare  circumstances  no  scar  or  cicatrix  is  left.  The  soft  parts  at  first  sim- 
ply adhere  together,  and  consequently  become  continuous. 

Should  the  wound  unite  by  what  is  called  adhesive  union  or  primary  adhesion  (the 
"  first  intention"  of  John  Hunter),  in  which  a  cicatrix  is  formed,  other  changes  are  to  be 
seen  ;  and  these  take  place  in  the  connective  tissue — in  which  the  vessels  of  the  part 
ramify — a  tissue  that  pervades  every  other,  and  which  is  made  up  of  cell  elements  and 
intercellular  tissue,  the  cell  elements  varying  according  to  the  nature  of  the  part  in  which 
it  is  found. 

These  changes  consist  of  cell  multiplication,  and,  under  the  circumstances  supposed, 
we  find  between  the  edges  of  the  wound  a  vast  accumulation  of  cells,  filling  up  in  various 
degrees  the  spaces  of  this  wounded  tissue,  and  through  these  cells  cicatrization  takes 
place. 

Whether  this  cell  multiplication  depends  upon  changes  in  the  cell  itself,  as  Virchow 
affirms,  or  whether  the  cells  are  the  white  corpuscles  of  the  blood  which  have  escaped  by 
exudation  from  the  capillaries,  as  Cohnheim  would  lead  us  to  believe,  I  do  not  now  care 
to  inquire.  All  admit,  however,  the  multiplication  of  cells  in  the  affected  tissues  {vide 
fig.  1).  Professor  Redfern  writes  (address  at  British  Association,  1874),  "  the  facts  must 
be  recognized  ;  the  floating  blood-cells  are  really  the  very  cells  which  once  formed  the 
substance  of  the  lymphatic  glands,  the  spleen,  and  other  organs  ;  and  they  do,  in  fact, 
move  through  the  walls  of  the  blood  passages,  and  wander  about  freely  in  what  are  called 
solid  tissues."  When  we  recollect  how  penetrable  the  tissues  of  an  animal  are,  we  shall 
cease  to  be  startled  at  seeing  those  parts  become  the  seat  of  entirely  new  deposits,  or  finding 
them  traversed  by  migrating  blood-corpuscles  as  freely  as  a  colloid  is  penetrated  by  a 
crystalloid. 

Let  us  now  inquire  briefly  how  cicatrization  proceeds,  and  note  that  it  is  in  the  cells 
that  the  most  important  changes  are  to  be  recognized.  Those  nearest  the  injured  part 
gradually  assume  a  spindle  shape,  and  the  intercellular  tissue  into  which  these  spindle- 
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shaped  colls  are  infiltrated  becomes  denser.  The  spindle-shaped  cells  then  gradually 
change  into  ordinary  connective-tissue  corpuscles,  and  in  this  way  new  cicatricial  tissue 
is  formed.  This  new  tissue,  however,  again  undergoes  changes — changes  of  consolidation. 
The  intercellular  tissue  becomes  gradually  more  condensed — the  spindle-shaped  cells  also 
assuming  the  fiat  shape  of  connective-tissue  corpuscles,  and  in  a  measure  disappearing, 
the  nucleus  alone  remaining — the  fluid  that  existed  in  the  newly-formed  tissue  is  absorbed, 


4*  t 


2  s 


111! 


C  2 

CD  o 


.2  2  5:1 


and  the  new  cicatrix  by  degrees  thus  becomes  firmer  and  denser,  gradually  contracting 
so  that  at  last  the  delicate  scar  of  a  large  wound  becomes  solid  and  compact—the  cicatrfx 
in  smaller  wounds  appearing  only  as  a  thin  red,  and  at  a  later  period  as  a  white  line' 

Changes  in  the  capillaries  of  the  part  are,  however,  going  on  during  all  this  period'  and 
how  far  all  the  changes  that  have  been  briefly  described  are  due  directly  to  the  capillary 
action  is  not  yet  determined.    If  Cohnheim's  views  be  adopted,  it  is  to  the  capillaries 


that  the  chief  action  in  the  tissues  must  be  ascribed.  According  to  those  of  pathologists 
such  as \irchow  and  Billroth,  the  capillary  action  takes  a  secondary  place  the  cell  ele' 
ments  the  leading  one.  But  on  either  theory  the  importance  of  the  capillaries  cannot  be 
overlooked.  1 

With  regard  to  the  changes  in  the  capillaries,  it  has  been  already  pointed  out  how  at 
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the  beginning  of  the  reparative  process  those  of  the  part  become  sealed,  and  the  collateral 
circulation  in  the  neighborhood  becomes  irregular  and  pressed  upon  ;  and  how  the  coagula 
in  these  obliterated  capillaries  become  reabsorbed  or  possibly  reorganized  as  repair  pro- 
gresses. It  is  certain  that  the  capillary  network  soon  becomes  continuous  through  the 
newly-formed  cicatricial  tissue,  the  capillary  meshes  of  the  one  side  joining,  by  loops  pro- 
jected through  the  new  tissue,  the  same  meshes  of  the  opposite  one. 

What  influence  the  nerves  of  the  part '  have  upon  the  reparative  process  we  do  not  know. 
That  they  have  an  important  influence  there  can  be  little  doubt,  since  all  physiologists 
recognize  their  power  upon  secretion  and  nutrition  ;  the  vaso-motor  nerves  doubtless  have 
the  greater  power.  But  we  must  learn  something  more  of  nerve  power  generally  and 
nerve  distribution — something  of  the  way  in  which  the  nerves  terminate  in  the  tissues, 
and  what  relation  they  bear  to  the  capillaries — before  we  can  hope  to  find  out  or  under- 
stand the  exact  influence  nerve  supply  has  on  repair. 

All  wounds  do  not,  however,  heal  by  immediate  union,  or  by  primary  adhesion,  i.  e., 
first  intention,  and  wounds  that  gape  cannot  so  unite.  The  process  of  repair  in  these, 
therefore,  differs  somewhat  in  its  character  from  those  we  have  been  considering;  it  takes 
place  by  granulation,  or  the  "  second  intention"  of  Hunter.  If  we  closely  examine  the 
surface  of  a  wound  thus  exposed,  we  shall  find  that  it  becomes  within  a  few  hours  of  its 
exposure  covered  with  a  film  of  a  peculiar  gelatinous,  grayish-white  appearance.  This 
will  be  seen  with  the  aid  of  the  microscope  to  be  composed  of  granulation-cells  or  white 
blood-cells.  If  the  edges  of  the  wound  are  then  brought  together,  union  may  take  place, 
this  form  of  healing  being  termed  secondary  adhesion.  After  an  interval  of  some  hours 
the  parts  covered  with  this  gelatinous  grayish  film  become  more  vascular,  as  indicated  by 
redness,  and  the  surface  more  even.  The  film  itself  assumes  a  tougher  character,  and  a 
yellow  fluid,  which  is  mixed  with  small  yellow  sloughs  of  fibrinous  tissue,  is  secreted. 
The  wound  begins  "  to  clean,"  and  to  have  a  smooth  and  consistent  surface.  After  the 
lapse  of  another  day,  or  some  days,  perhaps,  this  surface  is  covered  with  a  number  of 
elevations,  known  by  the  name  of  granulations,  varying  in  size  from  a  millet-seed  to  a 
hemp-seed,  the  smaller  being  highly  vascular  and  red,  the  larger  being,  as  a  rule,  paler 
and  more  bloodless.  The  wound  at  this  time  is  "  granulating."  The  secretion  from 
these  granulations  is  now  of  a  creamy-yellow  character,  and  is  called  pus.  They  are 
made  up  of  cells  called  granulation-cells,  and  resemble  inflammatory  lymph-cells.  Each 
granulation  contains  a  vessel,  the  walls  of  which  consist  of  a  thin  membrane,  in  which 
nuclei  are  imbedded.  "  Some  of  these  nuclei  are  arranged  longitudinally,  others  trans- 
versely to  the  axis  of  the  vessels.  In  the  development  of  these  vessels  changes  occur, 
answering  to  those  seen  in  ordinary  embryonic  development.  Organization  makes  some 
progress  before  blood  comes  to  the  very  substance  of  the  growing  part :  for  the  form  of 
cells  may  be  assumed  before  the  granulations  become  vascular.  But  for  their  continuous 
active  growth  and  development  fresh  material  from  blood,  and  that  brought  close  to  them, 
is  essential.  For  this  the  bloodvessels  are  formed,  and  their  size  and  number  appear 
always  proportionate  to  the  volume  and  rapidity  of  life  of  the  granulations.  No  instance 
would  show  better  the  relation  of  blood  to  an  actively  growing  or  developing  part  than  in 
one  of  the  vascular  loops  of  a  granulation  imbedded  among  the  crowd  of  living  cells,  and 
maintaining  their  continual  mutations.  Nor  is  it  in  any  case  plainer  than  in  that  of 
granulations  that  the  supply  of  food  in  a  part  is  proportionate  to  the  activity  of  its  changes, 
and  not  to  its  mere  structural  development.  The  vascular  loops  lie  imbedded  among  the 
simplest  primary  cells,  or  when  granulations  degenerate  among  structures  of  yet  lower 
organization  ;  and  as  the  structures  are  developed,  and  connective  tissue  formed,  so  the 
bloodvessels  become  less  numerous  till  the  whole  of  the  new  material  assumes  the  paleness 
and  low  vascularity  of  a  common  scar."  (Paget.) 

If,  at  this  time,  when  the  granulations  have  attained  to  the  level  of  the  skin,  we  look  to 
the  margins  of  the  wound,  we  shall  see  a  dry  red  band  of  newly  formed  tissue,  with  an 
outer  border  of  a  bluish-white  color,  where  it  comes  into  contact  with  sound  integument. 
This  band  is  the  new  skin  forming,  and  is  caused  by  the  gradual  growth  of  the  epidermis 
from  the  margin  of  the  sound  skin  towards  the  centre  of  the  sore.  Such  a  process  is 
called  cicatrization.  The  cicatrix  is  at  first  red,  as  in  the  linear  cicatrix  to  which  we 
have  already  alluded,  but,  as  it  then  contracts,  subsequently  it  becomes  paler,  more  com- 
pact and  adherent.  The  nature  of  the  scar  or  cicatrix  varies  with  the  tissue  in  which  it 
is  formed,  the  new  connecting  medium  or  cicatrix  under  all  circumstances  having  a  power- 
ful tendency  to  adapt  itself  to  the  peculiar  character  of  the  tissue  in  wddch  it  is  placed. 
Thus,  a  cicatrix  in  skin  in  time  closely  resembles  true  skin,  a  cicatrix  in  bone  true  bone, 
and  in  a  tendon  it  becomes  tough  and  hard,  like  tendon  ;  the  consolidating  reparative 
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material  in  every  instance  partakes  of  the  character  of  the  parts  which  it  connects.  It  is 
corpuscular  in  its  origin,  and  clearly  fibrinous  in  its  nature  ;  but  whatever  the  origin  may 
be  (though  there  is  considerable  divergence  of  opinion  about  it),  its  existence  is  undoubted, 
and  through  it  and  by  it  all  repair  takes  place. 

When  wounds  heal  by  scabbing,  granulations  do  not  form.  In  this  process  the  repara- 
tive material  which  is  poured  out  undergoes  at  once  similar  changes  to  those  already 
described  as  taking  place  in  adhesive  union,  and  the  wound  cicatrizes  rapidly  beneath  the 
scab  ;  for  the  serum  of  the  blood  when  effused  on  the  surface  of  a  wound  is  of  a  highly 
plastic  character,  and  rapidly  coagulates  to  form  a  film  of  a  protective  nature,  under  which 
repair  may  rapidly  proceed.  Advantage  is  taken  of  this  fact  in  the  treatment  of  super- 
ficial wounds ;  the  value  of  felt,  cotton-wool,  or  any  similar  material,  when  applied  to  an 
open  wound,  entirely  depending  upon  this  plastic  property  of  blood.  Repair  by  scabbing 
is  doubtless  the  best  form  of  healing,  although  it  is,  unfortunately,  somewhat  rarely 
obtained. 

The  healing  of  subcutaneous  wounds  must  be  somewhat  similar.  Some  details  of  this 
process  will  be  given  in  the  chapter  on  Tendons. 

[The  author  thus  has  described  five  methods  of  repair :  1.  immediate  union  ;  2.  pri- 
mary adhesion ;  3.  secondary  adhesion;  4.  granulation  ;  5.  scabbing.  From  this  classi- 
fication it  might  appear  that  healing  in  different  wounds  and  under  varying  circum- 
stances may  be  carried  on  by  different  pathological  processes,  but  such  is  not  the  fact. 
All  wounds  whether  large  or  small,  open  or  subcutaneous,  in  soft  parts  or  in  bone,  unite 
through  the  medium  of  cells,  intercellular  substance,  and  bloodvessels.  In  other  words 
union  takes  place  only  as  a  result  of  the  exudation  of  inflammatory  lymph,  which  may  be 
greater  in  some  instances  than  in  others,  but  is  always  the  essential  factor  in  repair. 
Hence  it  simplifies  the  subject  much  to  teach  that  all  wounds  heal  by  means  of  inflamma- 
tion furnishing  lymph  or  fibrin  ;  which  is  in  one  instance  small  in  amount  and  interposed 
between  closely  applied  surfaces,  in  the  other  large  in  quantity  and  converted  into  eleva- 
tions called  granulations,  which  fill  up  the  gap  and  are  then  transformed  into  cicatricial 
tissue.  These  two  methods  are  denominated  respectively  union  by  first  intention,  and 
union  by  granulation  or  second  intention.  The  five  methods  mentioned  above  are  all 
referable  to  one  or  other  of  these  two  J.  B.  R.] 

I  propose  now  to  consider  some  of  the  causes  that  interfere  with  repair,  amongst  the 
most  frequent  of  which  I  would  place  hemorrhage.  Blood,  if  effused  to  any  extent  be- 
tween the  edges  of  a  wound,  greatly  interferes  with  the  reparative  process,  and  not  only 
forbids  all  healing  by  immediate  union,  but  interferes  with  healing  by  primary  adhesion. 
If  effused  in  very  small  quantities  between  the  divided  surfaces,  it  may  at  times  possibly 
change  into  cicatricial  tissue,  and  form  a  bond  of  union  between  the  divided  parts,  and 
in  certain  other  instances  it  may  organize,  as  on  the  brain  ;  but  if  effused  to  any  great 
extent  it  will,  in  all  probability,  eventually  break  up  and  act  as  a  foreign  body,  causing 
irritation  and  inflammation. 

If  foreign  bodies  exist  between  the  edges  of  a  wound,  union  cannot  go  on. 

If  the  wounded  parts  are  much  contused,  union  can  only  take  place  by  granulation  or 
secondary  adhesion. 

If  the  edges  of  a  wound  are  allowed  to  gape,  or  have  too  much  tension  upon  them,  the 
same  observations  apply. 

If  the  injured  parts  are  not  kept  quiet,  repair  cannot  go  on,  as  is  well  exemplified  in 
fractures. 

If  too  little  action  is  present  from  deficiency  of  power,  as  is  seen  in  the  very  old  and  the 
very  young,  in  plastic  operations  and  the  non-union  of  fractures,  &c,  union  cannot  take 
place  ;  and  a  like  result  ensues  when  too  much  action  exists. 

This  leads  me  now  to  consider  what  too  much  action  in  a  wound  means ;  how  it  is  to 
be  recognized  clinically  and  pathologically  ;  and  what  are  its  results. 

It  is  commonly  known  by  the  term  inflammation :  and  as  this  process,  whether  it 
affects  a  wound  or  any  other  part,  has  the  same  symptoms,  I  shall  speak  of  it  generally. 
As  it  affects  a  wound,  so  it  affects  the  tissues  when  unattended  by  a  wound  ;  consequently 
the  consideration  of  its  phenomena  in  the  one  case  will  illustrate  the  other. 

The  Phenomena  of  Inflammation. 

When  a  toound  is  inflamed  there  are  four  points  that  arrest  attention.  The  .first  is 
redness,  which  appears  as  a  mere  blush  on  the  edges  of  the  wound,  or  may  extend  far  and 
wide  all  around.    It  is  either  of  a  bright  red  color  or  of  a  livid  hue  the  former  tint 
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indicating  a  healthy  or  sthenic,  the  latter  (evidencing  want  of  power),  an  asthenic  inflam- 
mation. The  redness  is  doubtless  due  to  the  capillary  injection  of  the  part ;  and,  as  we 
have  already  seen  that  in  the  repair  of  wounds  capillary  injection  is  a  necessary  attendant, 
so  the  redness  of  inflammation  in  a  wound  is  simply  the  result  of  this  carried  to  excess. 
The  second  is  clearly  connected  with  the  first,  indeed,  it  may  be  regarded  as  a  result.  It 
is  increase  of  heat  in  the  part :  increase  of  action,  as  indicated  by  excess  of  vascularity, 
being  generally  accompanied  by  this  symptom.  There  is  reason  too  for  believing  that  the 
blood  is  also  overheated.  The  third  is  also  striking,  and  is  clearly  a  result  of  the  capillary 
injection,  to  which  notice  has  just  been  drawn.  It  is  the  swelling  of  the  inflamed  part, 
which  shows  itself  either  as  a  simple  oedema  of  the  edges  of  the  wound,  or  a  more  or  less 
general,  diffused  infiltration  of  the  parts.  This  swelling  is  apparently  due  to  blood  stasis, 
and  is  produced  by  the  passive  exudation  of  the  serum  of  the  blood  into  the  cellular 
tissue  of  the  inflamed  part,  from  the  stagnation  of  the  blood  in  the  overloaded  capillaries 
of  the  injured  tissue.  The  fourth  is  pain,  which  symptom  varies  much  as  to  its  intensity, 
and  apparently  depends  a  great  deal  upon  the  amount  of  swelling  and  tension  in  the 
inflamed  part.  In  inflammation  of  the  bone,  periosteum,  or  any  unresisting  fibrous  tissue, 
as  the  coat  of  the  testis  or  the  sclerotic  of  the  eye,  the  pain  is  intense  ;  in  rheumatism  in 
which  the  fibrous  structures  of  the  joints  are  inflamed,  it  is  also  marked.  Probably  it  is 
caused  by  dh-ect  pressure  on  the  extremities  of  the  nerves  of  the  swollen  tissue.  It  may 
be  simply  an  increase  of  sensibility  of  the  part  or  may  amount  to  severe  agony. 

e  thus  have  redness,  heat,  swelling,  and  pain,  as  symptoms  of  over-action  of  a  part, 
or  of  what  is  called  inflammation,  and  they,  one  and  all,  appear  to  be  direct  consequences 
of  extreme  capillary  vascularity  of  the  tissue,  whether  that  be  the  result  of  a  wound  or 
not.  They  may  manifest  themselves  in  every  degree  of  severity,  their  extent  depending 
upon  the  intensity  of  the  inflammatory  action  and  the  nature  of  the  tissues  that  are 
involved.  When  a  loose  tissue  is  involved,  the  redness  will  be  much  marked,  and  the 
swelling  will  probably  be  rapid,  but  the  pain  will  certainly  be  slight,  as  the  tension  of  the 
part  is  rarely  severe.  When  the  connective  tissue  situated  beneath  a  dense  fascia  or  skin 
is  involved,  the  redness  and  the  swelling  are,  as  a  rule,  but  slight,  since  the  peculiarities 
of  the  part  affected  prevent  their  being  manifested;  but  the  pain  will  probably  be  severe, 
for  the  tension  of  the  tissues,  and  the  pressure  upon  the  nerves  of  the  part  will,  under  such 
circumstances,  be  necessarily  great. 

When  the  inflammation  is  acute  or  rapid,  all  these  symptoms  manifest  themselves  with 
great  rapidity,  and  the  results  of  the  action  are  quickly  shown  ;  when  it  is  slow  or  chronic, 
they  are  less  clearly  marked. 

With  these  local  symptoms  of  inflammation  there  will  always  be  associated  some  dis- 
turbance of  the  function  of  the  inflamed  part,  or  probably  its  arrest ;  and  what  is  of  equal 
importance,  some  constitutional  disturbance,  which  is  known  as  inflammatory  fever.  This 
fever  may  manifest  itself  in  all  degrees  of  severity,  its  intensity  depending  much  upon  the 
character  of  the  inflammation  and  its  seat.  When  a  local  affection  is  acute,  or  of  a  sthenic 
nature,  the  constitutional  disturbance  will  be  severe;  when  chronic  it  will  probably  be 
mild;  and  when  asthenic  it  will  be  marked  by  great  depression.  It  may  show  itself, 
therefore,  only  as  a  slight  febrile  state,  or  it  may  be  marked  by  the  severest  symptoms. 

The  following  description  may  be  accepted  as  a  type  of  the  affection.  I  have  taken  it 
from  Simon's  masterly  article  in  Holmes's  "  System  of  Surgery,"  2d  edition,  vol.  i. 
p.  21  :— 

"  Taking,  for  instance,  a  case  of  severe  compound  fracture,  without  much  hemorrhage, 
in  a  person  otherwise  sound  and  strong,  we  find  that,  before  twenty-four  hours  have 
elapsed  from  the  time  of  injury,  his  general  system  begins  to  be  thus  affected.  He  feels 
hot,  or  alternately  very  hot  and  chilly.  His  skin  and  lips  and  mouth  are  dry.  He  passes 
urine  in  less  quantity,  but  of  a  higher  color,  than  usual.  His  pulse  is  quickened.  A 
sense  of  general  disorder  gains  upon  him.  He  becomes  restless  and  intolerant  of  dis- 
turbance. Signs  of  drought  increase  with  him.  His  urine  becomes  scantier  and  more 
colored.  His  skin  feels  hotter  to  the  Surgeon's  hand,  and  his  pulse,  whether  full  or  hard, 
is  quicker  and  stronger  than  before.  He  craves  more  and  more  for  water.  His  face  has 
a  flushed,  anxious  look.  He  is  thoroughly  uncomfortable;  for  the  most  part  feeling  dis- 
tressingly hot,  but  at  irregular  intervals  feeling  touches  of  chilliness — sometimes  even  of 
such  cold  that  he  shivers  with  it.  His  sleep  is  troubled  and  unrefreshing ;  or,  as  night 
comes  on,  he  gets  delirious.  His  tongue,  besides  being  dry,  is  furred.  If  his  bowels  act 
(which  commonly  they  are  inapt  to  do  without  laxatives)  the  excretions  are  morbidly 
offensive.  Gradually  these  symptoms  give  way;  in  proportion  as  the  injured  limb 
ceases  to  be  tense,  and  passes  into  suppuration,  the  skin  and  mouth  become  moist  again  ; 
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the  excretions  lose  their  concentrated  character ;  the  hard  pulse  softens,  and  the  heart's 
action  becomes  quiet;  the  nervous  system  is  no  longer  restless;  the  look  of  trouble 
passes  from  the  countenance,  and  the  patient  can  again  take  solid  food." 

There  can  be  little  doubt  that  these  symptoms  are  clearly  due  to  an  increase  in  the 
temperature  of  the  blood,  and  that  their  severity  is  measured  by  it.  This  is,  indeed,  as 
Simon  has  so  aptly  expressed  it,  "  the  essential  fact  of  inflammatory  fever.  It  is  to  this 
fact  that  the  familiar  language  of  feverishness  bears  witness — the  thirst,  the  scanty  urine, 
the  heat,  and  the  shivering,  the  troubled  brain,  the  excited  circulation.  As  the  blood 
gets  hotter  and  hotter,  more  and  more  do  these  symptoms  become  developed.  As  the 
blood  subsequently  gets  cooler,  so,  more  and  more  do  they  decline." 

The  average  temperature  of  the  healthy  human  body,  according  to  Jiirgensen  (Leipsig, 
1873)  is  98.9°  F.  or  37.2°  C,  but  the  range  between  97  and  99,  is  quite  consistent  with 
health.  A  febrile  condition  arises  from  an  increase  of  temperature  accompanied  by  more 
or  less  constitutional  disturbance. 

It  seems  from  Dr.  Montgomery's  observations,  made  for  Mr.  Simon,  that  "  febrile 
excesses  of  bodily  temperature  range  perhaps  to  ten  degrees  above  the  normal  heat  of  the 
blood  ;  the  '  crisis'  of  a  febrile  state  consists  in  a  rapid  and  generally  continuous  reduction, 
the  'lysis'  in  a  slow  and  generally  discontinuous  reduction,  of  this  abnormal  temperature." 
With  respect  to  the  causes  of  this  greater  heat  of  blood,  it  is  probable  that  the  fever  origin- 
ates in  the  tissues  themselves,  and  is  a  disorder  of  protoplasm  ;  the  results  of  inquiry 
showing  "that  either  continuously  during  the  intensity  of  feverishness,  or  else  more 
abruptly  when  feverishness  begins  to  subside,  there  can  commonly  be  traced  in  the  excre- 
tions an  excess,  more  or  less  considerable,  of  those  nitrogenous,  sulphurized,  and  phospho- 
rized  products  which  emanate  from  textural  and  humoral  waste ;  that  this  increased 
elimination  is  observed  even  when  ingestion  has  been  reduced  to  a  minimum  ;  and  that 
febrile  excretions  do,  therefore,  as  a  rule,  undoubtedly  attest  an  increased  devitalization 
of  bodily  material."  The  febrile  process  is  then  clearly  a  disorder  of  nutrition,  in  which 
in  man  the  exchange  of  nitrogen  exceeds  the  normal  expenditure  by  nearly  three-quarters, 
and  in  which  there  is  likewise  an  excessive  discharge  of  carbonic  acid.  The  discharge  of 
nitrogen  is  evidently  due  to  the  disintegration  of  tissue  or  possibly  of  blood.  This  fact 
explains  the  rapid  waste  of  body  which  takes  place  in  fever.  The  blood  coagulates  with 
what  is  generally  described  as  a  "  buffy  coat,"  and  it  seems  highly  probable  that,  under 
these  circumstances,  it  contains  more  than  its  normal  complement  of  fibrin.  There  is  good 
reason  also  to  believe  that  this  "  buffy  coat"  is  due  to  the  fact  that  the  blood-corpuscles 
subside  in  the  liquor  sanguinis  during  coagulation,  leaving  the  upper  portion  of  the  clot 
colorless.  What  this  increase  of  fibrin  in  the  blood  in  inflammation  means  is  a  question 
that  remains  to  be  decided.  Some  pathologists  believe  that  the  blood  is  excellent  in  pro- 
portion as  it  is  fibririiferous  ;  that  solidifying  fibrin  is  almost  incipient  tissue  ;  that  the 
fibrinous  crust,  as  drawn  in  inflammation,  is  the  sign  of  its  being  specially  adapted  to  the 
purpose  of  additional  growth;  while  Simon,  with  others,  holds  "that  the  blood  yields 
more  fibrin,  not  in  proportion  as  it  is  ripe  and  perfect,  but  rather  in  proportion  to  quite 
opposite  conditions  ;  that  an  increased  yield  of  fibrin  portrays  not  perfection,  but  post  per- 
fection in  the  blood  ;  that  it  corresponds  not  to  the  rise,  but  to  the  decline  of  albuminous 
material;  that  the  relations  are  not  with  repair,  but  with  waste;  that  its  significance  is 
that  of  something  intermediate  between  life  and  excretion  ;  that  the  fibriniferousness  of 
the  blood  is  undiminished,  probably  even  increased  by  bleeding  ;  that  it  is  greatly  devel- 
oped during  starvation,  during  violent  fatigue,  during  diseases  essentially  anaemic  ;  that 
its  increase,  under  these  circumstances  of  exhaustion,  weakness,  and  inanition,  is  to  the 
full  as  great  as  its  increase  during  inflammation." 

"  These  latter  views  seem  to  be  most  in  accord  with  truth  and  with  the  general  chemistry 
of  inflammatory  fever.  They  seem  to  indicate  that  the  fibriniferousness  of  the  blood  in 
inflammation  represents  action  of  devitalization  and  decay  in  some  albuminous  material. 
Whether  this  changing  material  be  the  inflamed  texture  gradually  dissolving  itself  into 
the  blood,  or  be  the  albumen  of  the  fevered  blood  itself  undergoing  accelerated  waste 
cannot  in  the  present  state  of  knowledge  be  even  approximately  stated."  (Simon.) 

[From  the  succession  of  ch  anges,  described  as  occurring  during  the  inflammatory  pro- 
cess, it  is  evident  that  no  one  word  can  be  used  as  a  definition  of  inflammation.  It  has 
been  defined  as  a  form  of  hypernutrition,1  but  the  best  method  of  defining  the  term  is  to 
give  a  brief  statement  of  its  phenomena.  Inflammation  would  then  be  described  as  the 
perverted  action  of  the  capillaries  of  a  part  attended  with  discoloration,  pain,  heat,  swel- 


['  Agnew's  Surgery,  I.  p.  29.] 
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ling,  and  disordered  function,  with  a  tendency  to  effusion,  deposits  or  new  products,  and 
an  altered  condition  of  the  blood  and  nervous  fluid.  (Gross.)  While  admitting  that  this 
is  an  imperfect  definition,  I  believe  it  to  be  comprehensive  in  statement  and  sufficiently 
accurate. 

The  causes  of  inflammation  are  predisposing  and  exciting.  The  former  are  such  inhe- 
rent tendencies  as  make  the  patient  liable  to  the  occurrence  of  inflammation,  as,  for  exam- 
ple, sex,  occupation,  and  previous  attacks  of  inflammation  which  have  rendered  the  tis- 
sues less  resistant  to  deleterious  influences.  Exciting  causes  are  those  which  actually 
produce  the  outbreak  of  the  disease,  as  the  application  of  irritant  substances  to  the  part, 
and  the  receipt  of  wounds. 

Inflammation  spreads  or  extends  from  one  portion  of  the  human  frame  to  another  in 
several  ways :  by  continuity  of  structure,  as  from  the  mucous  membrane  of  the  larynx  to 
that  of  the  bronchial  tubes  ;  by  contiguity  or  proximity  of  structure,  as  in  pleuro-pneumo- 
nia  ;  by  veins  and  lymphatics,  as  in  post-mortem  and  other  poisoned  wounds ;  by  the  nerves ; 
and,  finally,  by  the  blood  current,  as  in  cases  of  embolism  and  in  the  so-called  blood 
diseases. 

The  term  acute  is  applied  to  inflammation  which  is  rapid  in  course  or  severe  in  symp- 
toms ;  the  term  chronic  to  that  slow  in  course  or  less  severe  in  symptoms.  It  will  thus 
be  seen  that  the  terms  acute  and  chronic  each  contain  two  ideas,  one  referring  to  time, 
the  other  to  severity;  and  it  is  this  duplex  meaning  which  proves  so  frequently  confusing 
to  the  student.  The  word  subacute  is  used  to  express  an  inflammation  not  of  sufficient 
severity  to  be  called  acute,  but  too  severe  to  be  denominated  chronic ;  and  as  usually 
employed  has  little  or  no  reference  to  time.  The  proposition  may  be  more  intelligible  in 
this  form  :  Inflammation  as  to  time,  is  either  acute  or  chronic  ;  as  to  severity,  acute,  sub- 
acute, or  chronic.  Many  may  deny  the  application  of  the  word  chronic  to  disease  of  mod- 
erate severity  without  reference  to  time,  but,  though  admitting  the  impropriety  of  its  use, 
I  feel  sure  that  observation  in  the  lecture-rooms  of  our  colleges  and  hospitals  will  prove 
that  teachers  frequently  employ  the  term  with  this  signification. 

The  two  terminations,  that  may  occur  in  the  tissues  inflamed,  are,  first,  return  to  health 
by  resolution  or  absorption  of  the  inflammatory  deposits  ;  and,  second,  death  of  the  part. 
Death  may  occur  molecularly,  when  it  is  styled  ulceration  in  soft  tissues  and  caries  in 
osseous  structure  ;  or  in  mass,  which  is  denominated  mortification  in  soft,  and  necrosis  in 
bony  portions  of  the  body. 

The  phenomena  of  inflammation  may  be  arranged  in  a  tabulated  form  : — 

I.  Symptoms. 
Local. 

Discoloration. 
Pain. 
Swelling. 
Heat. 

Disordered  function. 
General. 

Inflammatory  fever  with  its  derangements  of  secretions  and  nervous 
phenomena. 
II.  Pathological  nature. 
As  to 

1.  Nerves. 

Probably  cause  contraction  of  capillaries  followed  by  dilatation  from 
vasomotor  paralysis. 

2.  Capillaries. 

Slight  contraction. 
Dilatation. 

Walls  allow  exudation  and  migration  of  blood  elements. 
Paralysis  of  walls  with  softening  and  rupture. 

3.  Blood. 

Fibrin  and  leucocytes  increased. 

Corpuscles  mixed  and  stasis  of  current  occurs. 

Migration  of  white  cells  and  exudation  of  blood  liquor. 

4.  Tissue. 

Increase  of  nutritive  activity  of  cells. 
Proliferation  of  cells. 
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Alain' of  the  processes  mentioned  occur  simultaneously,  and  it  must  not  be  supposed  thai 
the  regular  order  of  the  table  is  observed.  Tlie  changes  are  there  grouped,  in  order  to 
indicate  the  role  assumed  by  each  factor  of  the  inflammatory  process.  The  first  step  is 
probably  ail  irritation  of  the  nerves,  which  causes  a  contraction  of  the  capillaries;  this 
irritation,  if  continued,  gives  rise  to  a  paralysis  of  the  nerves  controlling  the  vessel  walls, 
and  dilatation,  with  its  accompanying  phenomena,  follows. 

The  results  or  effects  of  inflammation  are  the  exudation  of  the  liquor  sanguinis,  or  blood 
liquor,  which  may  contain  a  large  or  small  amount  of  fibrin  (in  the  one  case  called 
plasma  or  lymph,  in  the  other  serum),  the  formation  of  pus,  the  occurrence  of  hemor- 
rhage, the  production  of  softening,  hardening,  hypertrophy,  and  atrophy  of  tissue,  cica- 
trization, and  the  establishment  of  strictures,  fistula?,  sinuses,  and  deformities — J.  B.  R.] 

With  this  brief  description  of  the  phenomena  of  inflammation  and  inflammatory  fever, 
I  propose  next  to  consider  the  effects  of  inflammation,  or  excess  of  action,  on  a  given  part. 


The  Effects  of  Inflammation  on  a  Part. 

When  [undue]  inflammation  attacks  a  wound,  or  excess  of  action  exists  in  it,  repair  is 
interfered  with,  retarded,  or  destroyed,  in  proportion  to  the  intensity  of  the  inflammation; 
because  anything  like  [undue]  inflammation  of  the  part  is  fatal  to  the  immediate  union  of 
a  wound,  as  it  is  to  healing  either  by  scabbing  or  secondary  adhesion.  In  primary  adhe- 
sion and  in  healing  by  granulation,  an  inflammation  sufficient  to  lead  to  the  pouring  out 
of  plastic  reparative  matter  (the  granulation  tissue  of  Virchow,  embryonic  tissue  of  Rind- 
fleisch)  is  not  injurious ;  but  it  must  not  go  beyond  this  point. 

When  acute  inflammation  attacks  a  wound  either  of  the  soft  parts  or  of  bone,  there  is 
an  end  to  all  repair,  and  partial  union  may  be  changed  into  complete  disunion,  or  the 
inflamed  tissue  may  wholly  or  in  part  die.  When  soft  tissues  die  in  mass  they  are  said 
to  mortify;  when  this  action  is  spreading  it  is  called  gangrene,  or  sloughing  phagedena ; 
and  the  dead  part  thrown  off  is  known  as  a  slough.  The  death  of  bone  is  called  "  necrosis," 
and  the  dead  piece  of  bone  a  " sequestrum."  When  a  portion  of  tissue  dies,  the  dead  is 
separated  from  the  living  piece  by  a  process  known  as  that  of  ulceration  ;  when  the  ulcera- 
tion spreads,  an  ulcer  is  said  to  exist ;  when  this  undergoes  repair,  it  does  so  by  granula- 
tion. Ulceration  of  a  part  means  its  molecular  death.  [An  ulcer  is  a  breach  of  con- 
tinuity, in  the  soft  tissues,  covered  by  granulations.] 

There  is,  however,  a  low  or  asthenic  form  of  inflammation  found  in  subjects  of  feeble 
and  depressed  powers  which  differs  in  a  measure  from  that  which  we  have  been  considering. 
It  usually  comes  on  at  some  late  period  of  the  healing  process,  and  manifests  itself  by 
clinical  phenomena  of  a  subdued  character.  Redness  will  be  present,  although  it  will  not 
be  of  a  vivid,  but  of  a  dull  and  dusky  character ;  swelling,  too,  will  exist,  but  it  will  be  of 
an  oedematous  kind  ;  the  pain  will  be  dull,  and  the  discharge  serous  or  sero-purulent.  It 
affects  repair  as  injuriously  as  the  more  sthenic  form. 

Such,  then,  are  the  chief  local  effects  of  inflammation  on  a  wound  ;  but  there  are  others 
of  no  little  importance  to  which  attention  must  be  drawn,  the  principal  one  referring  to 
inflammatory  exudation  into  a  part. 

We  have  already  stated  that  when  inflammation  attacks  a  tissue,  swelling  is  one  of  the 
chief  clinical  signs,  and  this,  without  doubt,  is  directly  caused  by  effusion.  °The  character 
of  this  effusion  also  varies  with  the  activity,  character,  or  specific  nature  of  the  inflamma- 
tion. When  the  inflammation  is  of  a  healthy  or  sthenic  kind,  it  will  tend  towards  the 
fibrinous  variety,  producing  plastic  infiltration  of  the  part ;  when  of  a  febrile  or  asthenic 
form,  the  serous  and  corpuscular  elements  will  predominate.  In  the  former  the  soft  tissues 
will  appear  firm  and  dense,  and  in  the  latter  soft  and  cedematous. 

In  healthy  subjects  this  plastic  material  may  be  re-absorbed,  and  the  tissue  into  which 
it  had  been  infiltrated  left  perfectly  sound — recovery  then  taking  place  by  what  is  termed 
resolution;  in  exceptional  instances  it  may  become  organized.  In  unhealthy  subjects  the 
infiltrating  material  may  break  up  or  degenerate,  and  give  rise  to  what  we  know  as  pus. 
When  this  forms  in  a  part,  suppuration  is  said  to  have  taken  place.  Inflammatory  lymph 
may  consequently  be  converted  into  pus.  Sir  J.  Paget  has  pointed  out  how,  in  ampu- 
tating through  a  limb  infiltrated  with  lymph,  pus  may  flow  from  the  wound  in  the  course 
of  a  day,  while  it  is  known  that  in  amputation  through  healthy  tissue  free  suppuration  does 
not  usually  appear  till  after  three  or  four  days.  Under  these  circumstances  the  pus  must 
have  been  formed  by  the  conversion  of  the  inflammatory  lymph  previously  infiltrated  into 
the  divided  tissues. 

"  When  an  inflamed  part  is  cut,  the  first  pus  is  from  lymph  ;  the  latter  pus— when  repair 
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is  in  progress — from  granulation  substance.  In  both  cases  alike  the  pus  manifests  itself 
as  a  rudimental  substance,  ill-developed  or  degenerated ;  and  the  transition  from  one  con- 
dition to  the  other  is  an  evidence  of  the  impossibility  of  exactly  defining  between  the  inflam- 
matory and  reparative  processes,  unless  we  can  see  their  design  and  end."  "  From  these 
and  like  tacts,"  says  Paget,  "  we  have  an  almost  exact  parallel,  in  their  relation  to  pus,  be- 
tween the  material  for  repair  by  granulation  and  that  produced  in  the  inflammatory  process, 
and  between,  if  they  may  be  so  called,  the  reparative  and  the  inflammatory  suppuration."1 

Dr.  Bunion  Sanderson's  investigations,  as  given  in  '  Holmes's  System,'  have  led  him  to 
regard  inflammation  as  due  to  excessive  irritation  of  the  tissues,  this  irritation  setting  up, 
1st,  disorder  of  the  circulation  ;  2d,  transudation  of  blood  constituents  ;  and,  3d,  alteration 
in  the  nutrition  of  the  inflamed  parts. 

Stasis  of  blood  in  the  inflamed  parts  is  the  first  effect  of  inflammation  ;  this  stasis  which 
is  attended  by  the  crowding  together  of  the  white  corpuscles  or  leucocytes,  being  followed 
by  their  motion,  their  subsequent  passage  through  the  capillary  walls,  and  their  accumu- 
lation in  the  tissues.  The  serum  that  exudes  with  the  leucocytes  gives  rise  to  swelling, 
the  leucocytes  themselves  forming  the  first  purulent  elements  in  the  tissues.  Cohnheim, 
indeed,  considers  these  leucocytes  as  the  sole  source  of  purulent  infiltration  ;  but  the  facts 
before  given  fairly  show  that  this  cannot  be  the  case,  pus  being  probably  a  compound  fluid 
of  leucocytes  and  degenerated  inflammatory  tissue. 

Pus  itself  is  made  up  of  a  thin  transparent  fluid  and  pus-corpuscles.  These  corpuscles 
are  globular,  and  larger  than  the  white  corpuscles  of  the  blood.  They  are  minutely  dotted, 
and  contain  three  or  four  small  dark  nuclei  which 
become  clear  by  the  addition  of  acetic  acid,  and  nu- 
cleoli (vide  fig.  2).  Acetic  acid  dissolves  the  nucleus 
of  a  white  blood-corpuscle. 

Pus  is  also  soluble  in  alkalies,  and  has  an  alkaline 
reaction.  It  contains  from  fourteen  to  sixteen  per 
cent,  of  solids — chloride  of  sodium  and  phosphates. 
Dr.  Day,  of  Geelong,  has  given  us  a  new  test  for  pus 
that  is  worthy  of  record.  He  prepared  his  test-fluid 
by  exposing  a  saturated  alcoholic  solution  of  guaia- 
cum  to  the  air  until  it  had  absorbed  a  sufficient  quan- 
tity of  oxygen  to  give  it  the  property  of  turning  green 
when  placed  in  contact  with  iodide  of  potassium.  On 
moistening  the  smallest  quantity  of  pus  with  water, 
and  pouring  a  drop  or  two  of  the  test-fluid  over  it,  a 
clear  blue  color  was  produced. 

By  means  of  this  test  he  has  made  out  that  healthy  pus,  when  dried,  becomes  chemically 
inactive,  and  non-susceptible  to  the  test,  although  when  moistened  with  water,  it  resumes 
its  chemical  activity  ;  whilst  pus  taken  from  an  erysipelatous,  carbuncular,  or  pyaemic 
patient,  retains  for  many  months,  although  dry,  its  chemical  activity,  and  responds  to  the 
test  at  once.  He  believes,  consequently,  that  a  moist  atmosphere  promotes  and  that  a  dry 
retards  the  spread  of  er}rsipelas  and  allied  affections.  He  finds  that  carbolic  acid  destroys 
for  ever  the  chemical  activity  of  all  pus-cells.  ('Med.  Times,'  March  11,  1871.) 

The  investigations  of  M.  Schultze  have  proved  that  pus  when  seen  in  a  moist  chamber 
and  on  a  warm  stage  exhibits  very  beautifully  the  amoeboid  movements;  whilst  those  of 
Recklinghausen  seem  to  indicate  that  the  globular  appearance  of  the  pus-cell  is  indicative 
of  the  death  of  the  cell. 

ABSCESS. 

Whatever  may  be  the  origin  of  pus,  whether  degenerated  lymph,  or  a  new  cell  growth 
the  result  of  inflammation  of  areolar  tissue,  or  escaped  white  blood-corpuscles,  a  circum- 
scribed collection  of  pus  in  any  tissue  is  called  an  "  abscess;"  and  when  pus  is  not  circum- 
scribed but  infiltrates  a  part,  diffused  suppuration  is  said  to  exist,  this  latter  condition 
always  indicating  want  of  power.  [Some  authorities  make  a  distinction  between  an 
abscess,  a  collection  of  pus  in  a  cavity  of  abnormal  formation,  and  a  purulent  effusion, 
which  is  a  collection  of  pus  in  a  normal  cavity  like  the  pleura  or  knee-joint.] 

An  abscess  that  forms  rapidly  and  is  associated  with  severe  inflammatory  symptoms  is 
known  as  an  "  acute  abscess ;"  that  which  is  the  result  of  a  chronic  action  and  of  slow  for- 
mation, as  "  chronic  or  cold  abscess."    There  are,  moreover,  many  intermediate  forms. 


Fig.  2. 


A.  Pus-corpuscles  (magnified  350  diame- 
ters). B.  Same  made  transparent  with  acetic 
acid.  a.  Cell-wall.  b.  Nucleus,  c.  Nucle- 
olus.   (After  Lebert.) 


['  See  editor's  words  on  p.  26.] 
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Pus  may,  however,  be  absorbed,  the  serous  fluid  in  which  the  cells  float  being  taken  up, 
and  the  cells  left  to  wither — these  subsequently  forming  a  pultaceous,  and  at  a  later  date, 
a  cretaceous  mass.  Clinically,  however,  pus  may  disappear  altogether,  and  leave  no 
external  evidence  of  its  former  existence.  The  fact  is  now  clearly  recognized  by  surgeons; 
and  the  absorption  of  pus  is  constantly  seen  in  the  eye  in  hypopyon  as  well  as  in  the  dis- 
appearance of  periosteal  enlargements,  and  chronic  subcutaneous  abscesses. 

Pus  varies  much  in  its  character ;  when  thick  and  creamy,  it  is  known  as  healthy  or 
laudable  pus  ;  when  thin  and  watery,  and  containing  ill-formed  pus-cells,  it  is  called 
"  purifonn  fluid,"  this  condition  being  generally  indicative  of  want  of  power;  when  it  is 
blood-stained  it  is  called  "  sanious  ;"  when  thin  and  acrid  "  ichorous  ;"  and  when  it  con- 
tains Hakes  of  curdy  lymph  "  curdy."  Pus  from  the  interior  of  a  bone  is  oily,  containing, 
as  Bransby  Cooper  showed,  granular  phosphate  of  lime.  Sir  D.  Gibb  has  collected  suffi- 
cient evidence  to  prove  that  the  presence  of  cyanuret  of  iron  may  give  to  pus  a  bluish  tint, 
while  that  from  the  brain  is  often  green,  from  the  liver  brown  ;  the  debris  of  broken-down 
tissue  in  different  proportions  and  of  different  kinds  giving  these  appearances. 

The  walls  of  an  abscess  are  due  to  the  organization  of  the  inflammatory  products,  whereby 
nature  checks  the  extension  of  the  disease,  and  forms  what  surgeons  of  old  called  the 

pyogenic"  membrane ;  around  the  walls  the  parts  are  always  (edematous  from  serous 
effusion,  as  indicated  by  pitting  on  pressure. 

An  acute  abscess  comes  on  with  fever  and  severe  constitutional  disturbance,  accom- 
panied by  the  usual  local  phenomena  of  inflammation,  such  as  pain,  redness,  heat,  and 
swelling.  As  the  abscess  forms,  the  local  symptoms  become  intensified,  and  perhaps  con- 
centrated ;  the  pain  also  alters  in  character,  becoming  at  first  dull  and  heavy,  and  then 
throbbing  ;  the  fever  symptoms  also  subside,  or  rather  intermit,  a  shivering  fit  or  rigor 
more  or  less  well  marked,  followed  by  heat,  and  possibly  sweating,  taking  its  place.  The 
swelling,  moreover,  which  was  previously  diffused,  becomes  more  localized ;  the  parts 
covering  it  begin  to  thin,  and  with  the  fingers  of  one  hand  steadily  kept  flat  upon  the 
swelling,  and  those  of  the  other  made  to  press  upon  it  in  another  part,  the  walls  of  the 
abscess  will  be  made  to  bulge  against  the  fixed  fingers,  and  a  sense  of  "fluctuation"  be 
given — this  feeling  of  fluctuation  indicates  the  presence  of  fluid,  and  in  this  particular  case 
of  pus.  Under  these  circumstances  the  "  pointing"  of  the  abscess  will  soon  take  place, 
and  if  the  case  be  left  to  nature,  the  thinning  of  the  part  covering  in  the  abscess  will  con- 
tinue in  the  direction  of  least  resistance;  the  skin  when  involved  will  either  slough,  or 
ulcerate,  and  the  abscess  burst,  discharging  its  contents.  The  pus  having  now  been 
evacuated,  the  walls  of  the  abscess  by  their  natural  elasticity  will  fall  together  or  collapse, 
the  external  wound  close,  and  the  whole  heal  or  contract  into  a  sinus  or  narrow  canal, 
sometimes  called  a  fistula.  When,  however,  the  pus  is  deep-seated,  bound  down  by  fascia 
or  periosteum,  what  is  called  "  burrowing'"  takes  place  ;  the  matter  makes  its  way  between 
the  soft  parts,  where  the  least  resistance  is  met  with,  and  opens  either  into  a  mucous  pas- 
sage, serous  cavity,  or  joint.  Abscesses  beneath  the  periosteum  constantly  open^  into  joints, 
those  beneath  the  abdominal  muscles  or  within  the  abdomen,  into  the  intestinal  canal;  and 
others  in  the  extremities  may  burrow  beneath  the  muscles,  and  make  their  way  to  the  sur- 
face a  long  way  from  the  original  seat  of  the  disease.  In  disease  of  the  dorsal  vertebra}  an 
abscess  may  burrow  beneath  the  abdominal  fascia,  and  extend  behind  the  sheath  of  the 
psoas  muscle,  Poupart's  ligament,  and  deep  fascia  of  the  thigh,  and  open  on  the  inside  or 
outside  of  the  thigh  ;  whilst  in  other  cases  it  may  pass  into  the  pelvis,  and  out  again  at 
the  sciatic  notch  ;  and  appear  in  the  buttock  as  a  "  gluteal  abscess."  In  disease°of  the 
lumbar  vertebras  an  abscess  may  also  form,  burrow  between  the  abdominal  muscles  and 
appear  in  front  of  the  abdomen  above  Poupart's  ligament.  An  abscess  beneath  the  scalp 
may  undermine  the  whole  scalp  tissue  ;  one  behind  the  fascia  and  muscles  of  the  pharynx 
may  spread  so  as  to  cause  a  large  post- pharyngeal  tumor,  and  cause  death  by  suffocation  ; 
while  deep-seated  abscesses  of  the  neck  may  burrow  into  the  thorax,  and  thus  produce 
fatal  mischief.  These  instances  serve  to  show  how  pus,  when  confined  beneath  a  stron"- 
membrane,  will  burrow  along  the  cellular  tissue  of  a  part  to  find  some  outlet,  and  how 
necessary  it  is  for  the  surgeon  to  be  aware  of  the  fact,  in  order  that  he  may  stop  the  pro- 
cess, or  trace  the  cause  of  the  disease  to  its  source. 

Acute  abscess  in  bone  is  attended  with  severe  local  symptoms  and  constitutional  distress 
but  to  this  subject  attention  will  be  drawn  in  a  later  page  (chap,  xxxiii.). 

Some  chronic  abscesses  are  of  remarkably  slow  formation  and  give  rise  to  very  little 
constitutional  disturbance  or  local  distress ;  indeed,  except  mechanically,  they  seem  to  be 
of  little  annoyance  unless  they  are  secondary  to  some  organic  disease.  Even  then  it  is 
astonishing  to  what  a  size  a  chronic  abscess  will  sometimes  attain  before  it  is  discovered 
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or  complained  of.  In  spinal  cases  this  is  often  verified.  In  children,  also,  large  abscesses 
form  in  the  same  quiet  way.  They  are,  however,  never  met  with  in  the  robust  and  strong. 
Abscesses  connected  with  enlarged  glands  are  peculiarly  passive  in  their  progress,  and 
appear  to  cause  pain  only  when  they  begin  to  make  their  way  through  the  skin.  Those, 
again,  which  appear  during  the  convalescing  period  of  joint  disease  when  the  disease  seems 
to  be  undergoing  recovery,  show  themselves  in  the  same  quiet  way.  They  seem  to  be  a 
simple  breaking-down  of  old  inflammatory  products  poured  out  in  the  cellular  tissue 
during  the  more  active  period  of  the  disease,  and  which  has  failed  to  be  re-absorbed  or  to 
become  organized.  Constantly  they  undergo  absorption,  and  should  not  rashly  be  inter- 
fered with.  [Chronic  or  cold  abscesses  are  believed  by  many  to  be  scrofulous  in  origin, 
but  others,  and  especially  Sayre,  attribute  them  to  traumatism.1] 

Treatment — During  the  formation  of  an  abscess,  fomentation,  poultices,  and  warm- 
water  dressings  <_rive  comfort,  and  maybe  used.  They  are  only  admissible,  however,  when 
suppuration  and  external  discharge  may  be  expected.  When  absorption  is  probable,  such 
means  should  not  be  employed.  The  result,  however,  can  only  be  expected  in  chronic 
abscesses  which  are  not  connected  with  deep-seated  mischief.  The  local  affection  requires, 
therefore,  no  other  treatment  than  rest  and  an  absence  of  all  irritating  applications  ;  tonic 
treatment  and  regimen  being  the  chief  means  upon  which  reliance  can  be  placed. 

On  some  occasions  I  have  drawn  off'  the  pus  from  a  chronic  abscess  with  the  aspirator, 
and  no  re-collection  has  taken  place,  but  as  often  as  not  the  fluid  re-accumulated,  and  a 
free  incision  was  subsequently  necessary.  Whenever  an  abscess  is  opened  the  incision 
should  be  free  enough  to  admit  of  a  ready  outlet  of  its  contents,  and  to  prevent  any  re- 
accumulation. 

AVherever  burrowing  suppuration  in  a  part  can  be  detected,  the  sooner  an  external  out- 
let is  made  the  better,  whether  that  burrowing  be  beneath  the  scalp,  behind  the  pharynx, 
among  the  deep  cervical  tissues,  in  the  thecae  of  tendons,  between  the  layers  of  muscles 
of  an  extremity,  or  beneath  the  periosteum  of  bones — especially  about  joints  or  anywhere 
beneath  the  deep  fascia,  and  particularly  the  fasciae  of  the  perineum  and  anus. 

Superficial  abscesses  ought  always  to  be  opened,  and  a  lancet,  or  a  fine  double-edged 
knife  with  a  central  groove,  should  be  employed  (Fig.  3).  On  the  neck  and  face  the  line 
of  incision  should  be  made  to  correspond 
with  the  course  of  the  superficial  skin 
muscles,  or  the  lines  or  folds  of  the  part 
— the  deformity  resulting  from  the  e^rv-ix  <*««Zi 
being  thereby  greatly  diminished  ;  but  in 
other  cases  the  incision  must  be  in  the  best        ^         ,  , 

Double-eased  Abscess  Knife,  with  groove  in  centre. 

direction  for  emptying  the  cavity.    In  all 

abscesses  the  puncture  should  be  made  where  the  abscess  is  "  pointing,"  or  the  integument 
is  thinnest ;  and,  where  this  indication  is  absent,  at  the  most  dependent  part  of  the  abscess. 
The  operator  should  always  avoid  dividing  superficial  veins  and  nerves,  the  position  of  the 
former  being  made  out  by  intercepting  the  flow  of  blood  through  them  by  the  pressure  of 
the  finger.  Deep  vessels  and  nerves  should  be  carefully  avoided,  their  anatomical  position 
being  always  remembered.  When  abscesses  have  to  be  opened  in  their  neighborhood,  the 
incision  should  be  made  parallel  to  them. 

In  opening  an  abscess  a  plunge  ought  not  to  be  made.  The  operator  should  mark  the 
point  of  intended  puncture  with  his  eye,  then  introducing  his  instrument  with  decision 
through  the  soft  parts  into  the  cavity,  make  the  incision  of  the  required  length  by  cutting 
outwards  as  soon  as  pus  oozes  upwards  by  the  sides  of  the  instrument.  To  do  this  sleepily 
is  to  give  unnecessary  pain,  whereas  to  do  it  with  a  stab  or  plunge  only  causes  unnecessary 
alarm.  It  should  be  done,  as  ought  every  other  act  of  surgery,  with  confidence  and  de- 
cision ;  boldness  and  rapidity  of  action  being  governed  by  caution,  and  made  subservient 
to  safety. 

To  open  an  abscess  that  is  pointing  (or  which  has  a  cavity  to  be  felt)  by  dissecting  down 
upon  it,  is  a  bad  practice  ;  although  in  deep-seated  abscesses,  which  are  covered  by  parts 
which  it  would  be  dangerous  to  wound,  where  surgical  interference  is  called  for  such  a 
method  may  be  the  best — extreme  caution  being  requisite  under  extreme  danger.  Under 
these  circumstances  the  surgeon  should  follow  Mr.  Hilton's  method  of  opening  deep-seated 
abscesses,  which  has  been  practised  at  Guy's  for  many  years. 

In  deep-seated  abscesses  in  the  axilla,  says  Hilton  ('Lectures  on  Rest,'  1863),  "  I  cut 
with  a  lancet  through  the  skin  and  cellular  tissue  of  the  axilla,  about  half  or  three-quar- 

f 1  Traumatic  Origin  of  Cold  Abscess,  by  Lewis  A.  Sayre,  New  York  Medical  Record,  March  29,  1879.] 
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ters  of  an  inch  behind  the  axillary  edge  of  the  great  pectoral  muscle.  At  tins  point  we 
can  meet  with  no  bloodvessels.  Then  I  push  a  grooved  probej  or  grooved  director,  up- 
wards into  the  swelling  ill  the  axilla;  and.  if  you  watch  the  groove,  a  little  opaque  serum 
or  pus  will  show  itself.  Take  a  blunt  (not  a  sharp)  instrument,  such  as  a  pair  of  dressing- 
forceps,  and  run  the  closed  blades  along  the  groove  in  the  probe  or  director  into  the  swell- 
ing. Now,  opening  the  handles,  you  at  the  same  time  open  the  blades,  situated  within 
the  abscess,  and  so  tear  open  the  abscess.  Lastly,  by  keeping  open  the  blades  of  the  for- 
ceps during  the  withdrawal  of  the  instrument,  you  leave  a  lacerated  tract  or  canal  com- 
municating with  the  collection  of  pus,  which  will  not  readily  unite,  and  will  permit  the 
easy  exit  of  matter."  In  this  way  deep  cervical  and  post-pharyngeal  abscesses,  deep  ab- 
scesses of  the  thigh,  leg  and  forearm,  may  be  fearlessly  opened. 

When  an  abscess  has  been  opened  it  should  be  left  to  discharge  by  itself,  a  simple 
poultice  or  warm-water  dressing  being  applied  over  the  surface.  Any  squeezing  or  press- 
ing upon  the  walls  of  the  abscess  is  unnecessary  and  injurious.  In  some,  it  is  well  for  a 
few  hours  to  introduce  a  piece  of  oiled  lint  between  the  edges  of  the  wound  to  prevent  its 
closure,  more  particularly  when  the  deep  fascia  has  been  opened  ;  whilst  in  others  of  large 
size,  the  introduction  of  "  a  drainage  tube"  made  of  a  piece  of  India-rubber  tubing  per- 
forated at  intervals  may  be  required. 

Tonics  and  good  feeding  are  always  essential  elements  in  the  treatment,  sedatives  being 
given  only  when  required. 

In  acute  inflammation  about  the  hand  or  foot  an  opening  cannot  be  made  too  early  ; 
indeed,  it  should  be  made  as  soon  as  effusion  has  taken  place,  and  the  soft  parts  are  tense. 
Under  these  circumstances  an  early  incision  by  relieving  tension  will  often  save  tissue,  and 
the  operator  must  not  think  that  he  has  done  wrong  when,  on  making  the  incision,  he 
finds  no  pus  exudes. 

[In  many  instances  of  impending  acute  abscess  the  cure  is  hastened,  tissue  destruction 
lessened,  and  the  duration  of  suffering  shortened  by  a  free  incision  into  the  tense  struc- 
tures. The  free  bleeding  is  of  advantage,  and,  as  suppuration  would  occur  in  a  few  days 
necessitating  evacuation,  the  surgeon's  incision  can  do  no  harm.] 

When  a  chronic  abscess  requires  opening — a  question  which  in  every  case  should  be 
well  considered — a  free  incision  should  be  made  into  its  cavity,  its  contents  evacuated, 
and  the  cavity  well  washed.  For  this  latter  purpose  nothing  has  answered  so  well  in  my 
experience  as  a  mixture  of  one  or  two  drachms  of  the  tincture  of  iodine  to  each  pint  of 
tepid  water;  a  drainage  tube  should  then  be  introduced,  care  being  taken  that  if  air  enters, 
its  exit  also  can  be  guaranteed.    The  abscess  should  be  washed  out  daily. 

Mr.  Lister's  plan  of  covering  the  opening  with  a  piece  of  lint  soaked  in  carbolic  oil,  to 
prevent  the  possible  admission  of  air  or  any  septic  matter,  seems  good,  whatever  may  be 
the  theory  of  its  action.  I  have  treated  by  these  means  an  obscure  case  of  abscess,  in  a 
young  lady,  a;t.  18,  of  the  left  loin  and  abdomen,  spreading  as  far  as  the  median  line,  and 
showing  itself  below  Poupart's  ligament.  Quarts  of  pus  were  evacuated,  and  the  whole 
closed  within  a  month,  or  rather  degenerated  into  a  small  sinus  which  discharged  serum 
for  three  or  four  weeks  and  then  healed  without  the.  slightest  constitutional  disturbance. 
I  have  treated  likewise  a  spinal  psoas  abscess,  and  others  of  the  thigh  and  loin,  with  equal 
success ;  while  another,  clearly  renal  in  its  origin,  might  be  recorded  to  support  the  practice. 

The  practice  consists  in  making  a  free  opening  into  the  abscess,  and  then  applying  over 
it  a  piece  of  lint  soaked  in  carbolic  oil  (one  part  of  acid  to  twenty  of  olive  oil),  beneath 
which  the  pus  flows  away;  in  this  manner  no  air  is  admitted.  In  the  subsequent  dress- 
ings care  must  be  taken  to  keep  the  opening  surrounded  with  the  vapor  of  the  acid,  and 
the  lint  should  only  be  removed  and  be  replaced  by  a  freshly  steeped  piece.  No  pressure 
should  be  made  upon  the  walls  of  the  abscess  for  the  purpose  of  emptying  its  cavity  with- 
out the  opening  being  covered  with  carbolic  oil.  I  have,  however,  used,  in  several  cases, 
olive  oil  alone  with  equally  good  results.  With  the  similar  object  of  excluding  air  and 
its  impurities,  the  use  of  the  trocar  and  oanula  have  been  suggested,  a  valvular  skin  open- 
ing being  secured  by  drawing  the  integument  to. one  side  before  making  the  puncture. 
The  trocar  invented  by  Mr.  Thompson,  of  Westerham,  is  also  good.  In  it°an  elastic  tube 
is  fitted  to  a  second  mouth  below  the  instrument.  But  beyond  any  of  these  in  their  use- 
fulness, when  such  a  practice  is  demanded,  Dr.  G.  Dieulafoy's  "  aspirator"  is  to  be  pre- 
ferred ;  for  by  it  the  contents  of  any  cavity  can  readily  be  explored  or  withdrawn,  without 
the  possibility  of  the  entrance  of  air. 

Suppurating  ovarian  and  hydatid  cysts  may  be  treated  as  large  abscesses,  and  with  con- 
siderable success.  Empyemata  or  abscesses  in  the  chest  can  also  be  dealt  with  on  the 
same  principle,  by  a  free  opening  into  the  thorax  and  a  free  outlet  for  the  pus.    In  these 


ARREST   OF   ACUTE  INFLAMMATION. 


35 


casea  the  drainage  tube  is  of  great  value,  care  being  necessary  to  drop  one  end  of  it  well 
down  to  the  bottom  of  the  cavity. 

The  drainage  tuhe  was  suggested  by  M.  Chassaignac,  and  is  simply  a  small  India-rubber 
tube,  perforated  every  inch  or  so  with  holes  to  allow  of  the  free  escape  of  the  pus.  When 
large  cavities  arc  opened  they  should  be  washed  out,  at  intervals,  with  an  iodine  lotion  or 
Condy's  fluid,  so  that  nothing  like  decomposition,  as  indicated  by  fetor,  may  be  allowed. 
With  this  precaution  large  suppurating  cavities  can  be  dealt  with  successfully. 

When  veins  and  large  arteries  are  opened,  by  ulceration,  into  abscesses — an  accident  of 
occasional  occurrence — they  should  be  treated  on  the  principle  laid  down  in  the  chapter 
on  hemorrhage,  i.  e.,  if  the  bleeding  vessel  be  large,  it  should  be  secured  at  the  point  at 
which  it  has  given  way,  either  by  ligature  or  torsion  ;  and  if  small,  the  hemorrhage  can 
easily  be  arrested  by  pressure. 

Chronic  abscesses  associated  with  glandular  enlargement  need  not  be  opened  under 
some  circumstances,  because  with  constitutional  treatment  they  often  disappear ;  yet  they 
should  be  so  treated  as  soon  as  it  is  clear  that  they  will  open  by  natural  processes,  if  let 
alone,  in  order  to  save  the  ugly  cicatrix  that  takes  place  under  these  circumstances  from 
ulceration  of  the  skin.  The  surgeon  should  make  a  small  puncture  in  the  best  line  to 
allow  of  the  exit  of  the  pus  and  to  prevent  disfigurement.  Gentle  pressure  with  cotton 
wool  over  the  part  afterwards,  often  hastens  the  recovery.  In  subjects  of  the  hemorrhagic 
diathesis  an  abscess  may  be  opened  by  the  cautery  or  canula. 

[Mr.  Callender's  treatment  of  abscess  by  hyperdistension  consisted  in  making  a  small 
opening  to  allow  evacuation,  and  then  tensely  distending  the  sac  with  carbolized  water, 
pumped  in  by  means  of  a  syringe.] 

Arrest  of  Acute  Inflammation  by  the  Obstruction  of  the  Main  Artery  of  the  part. 

To  arrest  acute  inflammation  in  a  limb,  the  deligation  of  the  main  artery  of  the  limb,, 
or  the  arrest  of  the  circulation  through  it  by  pressure  upon  the  artery,  has  been  adopted. 
Dr.  Campbell,  of  New  Orleans,  speaks  highly  of  the  practice,  and  even  affirms  that  no 
portion  of  an  extremity  should  be  amputated  for  destructive  inflammation  without  this 
experiment  being  attempted.  On  the  suggestion  of  Mr.  Maunder,  of  the  London  Hospital,. 
Mr.  Little,  in  1867,  applied  a  ligature  to  the  femoral  artery  lor  acute  suppuration  of  the 
knee,  with  a  success  sufficient  to  prove  the  value  of  the  practice.  Mr.  Maunder,  too,  has 
since  successfully  had  a  similar  result  (' Lettsom.  Lect.,'  'Lancet,'  1875").  The  late 
Mr.  Moore,  of  the  Middlesex  Hospital,  also  acupressed  the  brachial  artery  with  a  good 
result.  Previous  to  these  cases,  however,  as  early  as  1813,  Dr.  Onderdonk,  of  America,, 
ligatured  the  femoral  in  a  case  of  wound  of  the  knee-joint,  to  check  acute  inflammation,, 
and  others  since  his  time  have  followed  his  practice.  It  is  a  method  of  treatment  cer- 
tainly worthy  of  attention,  inasmuch  as  to  cut  off  the  supply  of  blood  to  an  inflamed  part, 
when  too  much  is  passing  to  it,  is  sound  in  theory  ;  and  to  do  the  same  to  starve  out  the 
disease  is  equally  scientific.  In  elephantiasis  Arabum  the  practice  does  not  seem  to  be 
without  its  good  effects,  and,  in  acute  disease,  it  is  certainly  admissible. 

I  well  remember,  as  a  student,  observing,  under  the  care  of  Mr.  Bransby  Cooper,  a 
serious  case  of  compound  fracture  of  the  leg,  complicated  with  a  severe  laceration  of  the 
thigh  and  division  of  the  femoral  artery  of  the  same  side.  He  was  in  doubt  as  to  the 
practice  he  ought  to  follow,  not  knowing  whether  with  the  divided  femoral  the  supply  of 
blood  would  be  sufficient  to  repair  the  compound  fracture.  The  success  of  the  case,  how- 
ever, proved  that  the  fear  was  groundless,  for  repair  went  on  uninterruptedly,  and  a  good 
limb  was  the  result.  The  patient  was  a  man  of  middle  age.  In  1«73  I  also  treated  with 
uninterrupted  success  a  case  of  compound  fracture  of  the  humerus  into  the  elbow-joint  in  a 
man  where  the  brachial  artery  was  obstructed,  recovery  with  a  movable  joint  being  accom- 
plished. 

With  respect  to  the  treatment  of  inflammation  by  the  digital  compression  of  the  main 
arterial  trunks  leading  to  the  injured  or  diseased  parts,  it  must  be  recorded  that  in  1861 
Dr.  T.  Vanzetti,  of  Padua,  wrote  a  paper  upon  the  subject,  which  Mr.  S.  Gamgee  has 
translated  in  his  work  'On  Fractures'  (1871).  He  was  led  to  apply  this  treatment  to 
eases  of  inflammatory  disease  from  its  success  in  the  treatment  of  aneurisms.  He  asserts 
that  compression  will  cure  every  incipient  inflammation,  and  check  it  even  when  advanced,, 
and  he  adduces  cases  of  phlegmonous  erysipelas  and  acute  arthritis  of  the  hand  success- 
fully treated  by  such  a  process.  He  adds,  however,  that  "  in  the  treatment  of  aneurisms 
as  of  inflammation,  compression  can  never  become  a  normal  method  until  it  be  always 
and  exclusively  effected  with  the  finger." 
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[Partial  occlusion  of  the  femoral  artery  by  means  of  a  compress  is  often  resorted  to 
after  forcible  rupture  of  anchylosed  knee-joints.] 

SINUS  AND  FISTULA. 

A  fistula  is  an  unnatural  communication  between  a  normal  cavity  or  canal  and  the 
outside  of  the  body  or  second  cavity  or  canal. 

A  sinus  is  a  narrow  suppurating  tract  with  only  one  orifice. 

Both  will  now  be  considered.  Thus,  amongst  the  jistulce,  there  are  the  vesico-vaginal 
and  the  recto-vaginal  fistlike  in  women  ;  the  recto-vesical  in  men  ;  fecal  fistula,  gastric 
and  biliary  fistula?,  anal  fistula,  salivary  fistula,  and  urinary  fistula.  They  are  always  due 
primarily  to  some  suppurative  or  ulcerative  process,  or  mechanical  violence,  operative  or 
otherwise,  and  subsequently,  to  a  want  of  repair.  When  passages  are  close  together,  the 
fistula  will  be  short  and  direct ;  in  some  large,  in  others  narrow  or  tortuous.  When  the 
cavity  or  canal  is  deeply  placed,  or  the  inner  opening  deeply  situated,  the  fistula  may  be  a 
long  narrow  tract.  When  the  fistula  is  of  recent  origin  and  lined  with  granulations  dis- 
charging pus,  the  walls  will  be  soft,  readily  bleeding  on  manipulation.  When  old,  they 
will  be  smooth  and  hard,  "  callous"  all  over,  and  non-sensitive,  secreting  a  thin,  watery, 
non-purulent  fluid.  This  fluid  is,  moreover,  mixed  with  the  contents  of  the  cavity  or  tract 
with  which  the  fistula  communicates,  the  discharge  tending  to  keep  the  fistula  open. 

The  external  opening, of  a  fistula  or  sinus  presents  very  different  appearances.  It  may 
appear  as  a  direct  or  as  a  valvular  opening,  depressed,  or  raised.  When  leading  down  to 
a  foreign  body  or  to  bone,  the  external  orifice  will  be  surrounded  by  weak  granulations. 
Sometimes  it  may  scab  over  for  a  time,  and  then  reopen  by  the  force  of  the  retained 
fluid. 

The  internal  opening  of  a  fistula  mostly  appears  as  a  defined  orifice. 

Of  sinuses  or  incomplete  fistula?,  abscess  is  the  most  common  cause  ;  the  external  com- 
munication failing  to  close  from  some  defect  in  the  healing  power  of  the  part ;  from  some 
interference  with  the  reparative  process;  from  the  constant  discharge  of  pus,  which  has 
not  a  sufficiently  free  vent ;  from  muscular  action,  which  forbids  that  amount  of  rest  of 
the  part  which  is  required  for  its  repair;  or,  lastly,  from  the  presence  of  some  foreign 
body  introduced  from  without,  from  dead  bone  or  cretaceous  inflammatory  product  from 
within. 

The  treatment  of  the  different  forms  of  fistula?  is  given  in  the  chapters  devoted  to 
the  special  organs  that  are  involved.  In  a  general  way,  however,  it  may  be  asserted  that 
so  long  as  the  cause  of  the  fistula  exists,  repair  cannot  go  on  ;  so  that,  in  urinary  fistula, 
when  stricture  is  the  cause,  the  stricture  must  be  treated  before  the  fistula.  In  anal  fistula, 
when  the  action  of  the  sphincter  ani  forbids  repair,  its  action  must  be  paralyzed.  In  fecal 
fistula,  when  obstruction  to  the  bowel  is  present,  the  obstruction  must  be  removed.  In 
salivary  fistula,  the  salivary  duct  must  find  a  natural  outlet  before  its  unnatural  orifice  can 
be  expected  to  close.  When  any  foreign  body,  tooth  or  dead  bone,  is  keeping  the  sinus 
open,  it  must  be  removed.  When  a  suppurating  cavity  at  one  end  of  the  fistula  continues 
to  discharge,  means  must  be  taken  to  close  it.  When  these  objects  have  been  achieved 
attention  may  be  directed  to  the  fistula  or  sinus  itself,  and  various  are  the  means  that  can 
be  employed  for  their  cure. 

Pressure  in  recent  sinuses,  to  keep  the  parts  in  apposition,  by  means  of  pads,  strapping 
or  bandages,  is  sometimes  of  use,  the  muscles  that  move  the  part  being  kept  absolutely  at 
rest  thereby.    In  stumps,  and  after  mammary  abscesses,  this  practice  is  very  beneficial. 

Injection  of  some  stimulating  fluid,  such  as  the  preparations  of  iodine  (either  the 
tincture  alone  or  diluted  with  one  or  two  parts  of  water)  will  sometimes  set  up  a  healthy 
action  ;  for  the  same  purpose  a  seton  has  been  used,  and  of  all  setons  the  small  drainage 
tube  is  the  best,  or  a  narrow  coil  of  rolled  gutta-percha  skin.  The  cautery  is  sometimes 
of  great  use,  and  the  galvanic  is  to  be  preferred.  It  can  be  accurately  applied  to  the 
exact  spot,  and  its  heat  maintained  for  any  required  time.  It  is  generally  most  useful  in 
small  fistula?. 

Laying  open  the  sinus  is,  however,  as  a  rule,  the  best  plan,  dividing  it  from  end  to 
end,  and  keeping  the  sides  asunder  to  allow  of  its  healing  from  below.  When  done  with 
a  knife  the  incision  is  to  be  made  upon  a  grooved  probe  or  director  which  has  been  pre- 
viously introduced  through  the  sinus,  f  This,  however,  may  often  be  done  to  "-rait  advan- 
tage with  the  wire  of  the  galvanic  cautery.  When  the  cautery  is  used,  the°wire  should 
be  passed  through  the  sinus  on  the  grooved  director,  or  threaded  in  an  eyed  probe  ;  the 
surgeon  then  holding  the  two  ends  of  the  wire,  made  hot  by  contact  with  the  battery',  and 
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dividing  the  tissues  with  a  sawing  motion.  The  division  with  the  cautery  lias  this 
advantage,  that  the  surface  of  the  sinus  is  so  destroyed  that  it  must  granulate.  There  is 
consequently  less  need  of  careful  dressing,  and  in  old  sinuses  this  is  a  point  of  importance, 
for  their  surfaces  are  so  callous  that  they  require  to  be  scraped  or  otherwise  rendered  raw, 
to  permit  of  granulations  forming. 

The  division  of  a  fistula  with  a  ligature  is  now  rarely  performed,  although  with  an 
India-rubber  ligature  it  is  feasible.  In  "  bleeders"  it  might  be  called  for,  but  in  these 
the  wire  of  the  galvanic  cautery  is  preferable,  when  it  can  be  obtained. 

[Dilatation  by  the  introduction  of  pieces  of  compressed  sponge,  by  giving  free  exit 
to  confined  discharges,  is  often  of  value.] 

Plastic  operations  for  the  cure  of  fistula?  are  also  means  of  great  value,  particularly  of 
vaginal  and  rectal  fistula?.    These  will  be  discussed  in  a  future  chapter. 

Last,  but  not  least,  in  the  treatment  of  sinuses  and  fistula?,  constitutional  treatment 
should  be  employed.  In  the  fistula  following  operative  or  suppurative  action,  such  treat- 
ment is,  as  a  rule,  all  that  is  wanted,  and  many  are  the  cases  in  metropolitan  hospitals  of 
sinuses  about  stumps,,  skin  wounds,  or  mammary  wounds,  that  will  heal  rapidly  under  the 
influence  of  fresh  air,  good  food,  and  tonic  medicine.  In  all  cases  these  means  are  most 
essential,  and,  with  them  and  local  treatment,  success  is  generally  to  be  attained. 

ULCERS  AND  SORES. 

Ulceration  is  an  inflammatory  process,  in  which  a  sore  or  chasm  is  produced  by  the 
molecular  death  of  the  tissue  involved. 

A  sore  is  a  chasm,  a  solution  of  continuity,  caused  by  ulceration  upon  an  external  or 
internal  surface  of  the  body. 

When  a  sore  is  being  formed,  or  is  spreading  by  the  process  of  ulceration,  an  ulcer  is 
said  to  exist ;  when  the  ulceration  has  ceased,  a  sore  remains. 

[As  generally  used  the  terms  ulcer  and  sore  are  synonymous,  and  refer  to  a  solution  of 
continuity  covered  by  any  kind  of  granulations.    The  solution  of  continuity  may  be  due 

to  a  wound,  which  becomes  an  ulcer  as  soon  as  the  granulating  process  is  instituted  

J.  B.  R.] 

When  an  ulcer  spreads  rapidly  it  is  termed  phagedenic  ;  when  it  spreads  by  gangrene, 
sloughing ;  and  when  with  this  gangrene  the  molecular  death  of  the  tissue,  or  ulceration, 
is  combined,  sloughing  phagedena  is  said  to  exist.  All  these  processes  are  consequently 
different  forms  of  different  ulcers,  and  are  characterized  by  degrees  of  rapidity  of  the 
process;  the  simple  ulcer  being  the  mildest,  and  the  sloughing  phagedenic  the  most 
severe  form. 

A  healing  sore  heals  by  granulation  and  cicatrization,  the  process  of  healing  being 
the  same  in  it,  as  it  is  in  any  open  wound  the  result  of  injury  or  operation.  Sores  may 
be  healthy,  inflamed,  weak,  indolent,  sloughing  from  excess  of  indolence,  or  irritable, 
terms  which  are  applied  to  sores  to  express  their  conditions  at  the  time,  but  having  no 
special  signification,  for  these  appearances  fluctuate  according  to  the  general  condition  of 
the  patient  and  the  local  treatment  of  the  sore.  A  sore  may  also  at  any  time  take  on  the 
ulcerative  process  and  spread,  or  assume  any  of  the  forms  of  spreading  already  described. 

An  ulcer  may  originate  from  a  local  or  a  constitutional  cause. 

Among  the  local  causes  are  injuries  produced  by  blows,  pressure,  or  some  irritating 
application,  or  some  skin  eruption  set  up  or  followed  by  inflammation  and  subsequent 
ulceration.  If  a  piece  of  skin  dies,  it  is  cast  off  by  ulceration  ;  if  a  portion  of  integument 
inflames  from  some  external  irritation,  a  local  eczema  or  skin  eruption,  an  ulcer  follows. 
An  abscess  may  form  beneath  the  skin  or  in  the  deep  parts,  and  burst  by  ulceration.  It 
may  be  that  some  deep-seated  disease  was  the  cause  of  the  abscess,  but  the  ulceration 
spreads  and  remains  as  an  ulcer. 

Amongst  the  constitutional  causes,  excluding  cancers,  may  be  classed  anything  that 
superinduces  a  low  condition  of  the  vital  powers,  such  as  any  illness,  certain  habits  of  life,, 
syphilis,  or  scurvy. 

It  should  be  remembered,  however,  that  ulcers  which  have  a  constitutional  origin  may 
be  kept  up  by  local  causes — thus,  a  syphilitic  or  cachectic  ulcer  originating  from  a  general 
cause  may  take  on  any  of  the  characters  common  to  the  healing  ulcer  or  sore,  in  the  same 
way  that  a  local  ulcer  or  sore,  produced  from  local  causes,  may  fail  to  heal  from  some 
constitutional  defect. 

Lupus,  rodent  ulcer,  epithelial  or  carcinomatous  ulcers,  stand  by  themselves,  and  are 
called  special  ulcers. 
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There  are  also  local  sores  originating  from  local  causes,  which  are  often  kept  from 
healing  through  some  general  or  constitutional  failing  ;  constitutional  sores  originat- 
ing from  constitutional  causes,  that  may  fail  to  heal  on  account  of  some  local  condition 
interfering  with  repair  ;  and  special  sores.  For  the  treatment  of  such  it  is  most  essen- 
tial that  the  three  different  forms  be  recognized. 

Local  Sores,  as  already  stated,  have  a  local  origin — something  causing  inflammation 
and  ulceration  in  the  skin,  and  a  sore  remaining;  the  disease  being  cutaneous  from  the 
first.  The  few  cases  connected  with  diseases  of  the  deep-seated  parts,  such  as  the  bones 
and  joints,  can  readily  be  known. 

Constitutional  sores  have  rarely  cutaneous  origin,  unless  originating  in  some  ulcer- 
ating skin  eruption,  such  as  ecthyma  or  rupia  ;  but  they  almost  always  commence  in  the 
subcutaneous  connective  tissue  as  a  more  or  less  circumscribed  induration,  which  lasts  a 
very  variable  period,  and  then  softens  down  ;  the  skin  over  it  inflaming,  sloughing,  and 
ulcerating,  to  give  vent  to  a  deeper  slough  ;  the  sores  or  ulcers  always  being  of  a  cellulo- 
membranous  kind.  These  ulcers  may  have  their  cause  in  an  ordinary  cachexia  or  in 
syphilis,  but  the  eellulo-membranous  ulcer  is  always  constitutional,  and  requires  general 
more  than  local  treatment.  In  syphilis  the  ulcers  are  the  result  of  broken-down  subcu- 
taneous "  gummata."  The  appearance  of  these  sores  will  depend  much  upon  the  period 
at  which  they  are  seen  ;  but,  from  the  time  when  the  skin  has  broken  and  ulcerated,  the 
margins  of  the  skin  opening  will  appear  thin,  irregular,  and  undermined,  and,  at  the 
bottom  of  the  opening,  the  slough  will  appear.  When  simple,  the  slough  will  appear  more 
or  less  white,  sometimes  pearly;  but  when  syphilitic,  it  will  have  the  aspect  of  a  piece  of 
wet  washleather,  at  least,  in  the  majority  of  cases.  AVhen  any  of  the  slough  has  come 
away  the  skin  will  at  first  be  undermined,  and  the  margin  of  the  sore  fall  inwards,  but,  as 
the  granulations  rise  from  below,  the  skin  will  be  pressed  up,  although  when  the  wound 
has  cicatrized,  the  scar  will  almost  always  be  a  depressed,  and,  in  syphilis,  a  stained  one. 

Around  this  sore  several  small  openings  often  coexist,  each  one  having  formed  to  give 
exit  to  a  small  slough,  the  margins  of  which  appear  as  if  they  had  been  punched  out. 
These  sores  occur  mostly  about  the  lower  part  of  the  thigh  and  knee,  elbow,  shoulder,  and 
forehead,  and  are  found,  however,  in  any  part  of  the  body.  The  syphilitic  are  always 
surrounded  by  a  dusky  kind  of  inflammatory  border,  and  are  rarely  painful;  the  non- 
syphilitic  with  a  pinker  blush.  The  washleather  slough  and  dusky  margin  clearly  indi- 
cate the  syphilitic  sore. 

It  is  by  no  means  uncommon  to  discover  in  such  a  sore  the  specific  character  of  a  dis- 
ease that  had  been  contracted  some  twenty  or  more  years  previously,  and  that  had  lain 
dormant  after  having  manifested  its  presence  by  marked  symptoms.  Indeed,  it  is  from 
the  occurrence  of  such  sores  as  these  that  the  surgeon  inquires  whether  constitutional 
syphilis  is  really  ever  cured — that  is,  eradicated — and  whether  a  man  once  syphilized,  as 
once  vaccinated,  is  not  so  permanently  altered  as  to  show  under  certain  conditions,  with 
comparative  certainty,  that  he  is  still  under  the  influence  of  the  poison,  and  that  other 
diseases  must  for  ever  after  be  modified  by  its  existence. 

Special  sores  will  be  described  with  the  disease  from  which  they  result. 

A  healthy,  healing,  cutaneous  sore  is  known  by  the  small,  florid,  conical 
granulations  that  cover  its  surface,  and  the  healthy  creamy  pus  thrown  off.  "  In  granu- 
lations, new  substances  are  formed  as  if  the  earth  was  taken  in  heaps  from  one  place  and 
laid  in  another;  the  thicker  and  smaller  the  /traps  the  better  the  granulations"  (John 
Hunter,  MS.  lect,,  1787).  The  granulations  are  not  so  vascular  as  to  bleed,  or  so  sensi- 
tive as  to  cause  pain  on  the  slightest  touch.  The  margin  is  natural,  and  where  the  skin 
and  granulations  meet,  a  band  of  cicatrizing  tissue  is  to  be  seen,  assuming,  where  in  union 
with  the  skin,  a  whitish  line  with  a  fine  covering  of  epidermis  ;  but  where  in  contact  with 
the  granulations  a  more  vascular  appearance  than  at  any  other  point  of  the  sore,,  the 
centre  of  the  band  being  covered  with  a  thin,  purplish-blue,  semi-transparent  film. 

By  the  gradual  and  centripetal  cicatrizing  process  of  the  outer  border  of  the  band,  and 
the  gradual  narrowing  of  its  circle,  the  sore  heals. 

Treatment — The  surgeon's  sole  aim  being  to  guard  against  anything  that  can  interfere 
with  the  progress  of  repair,  the  treatment  is  simple ;  a  piece  of  wet  lint  to  absorb  dis- 
charge and  protect  the  surface  of  the  sore  from  injury  being  all  that  is  required  the  lint 
being  kept  moist  by  a  piece  of  oil  silk,  gutta-percha,  or  elastic  tissue.  Where  water 
irritates,  oil  may  be  substituted.  The  surface  of  the  sore  should  be  cleansed  by  means  of 
a  stream  of  tepid  water;  sponges  should  never  be  used,  and  cotton-wool  is  the  best  substi- 
tute, as  it  can  be  destroyed  after  use. 

Where  the  granulations  are  disposed  to  rise  too  high,  dry  lint  may  be  applied,  and  at 
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times  a  good  rub  with  lunar  caustic  hastens  recovery.  Small  sores  thus  treated  may  be 
allowed  to  scab,  Best  is  always  beneficial  in  aiding  repair,  but  should  this  be  impracti- 
cable, a  good  bandage  may  be  substituted,  and  a  piece  of  thin  sheet-lead  bound  over  the 
sore  outside  the  dressing  will  give  efficient  support.  In  removing  the  dressing,  care 
should  be  taken  not  to  injure  the  band  of  delicate  cicatrizing  tissue. 

Accepting  tins  description  as  that  of  a  healing  sore,  deviations  from  this  type  constitute 
the  different  forms  that  have  been  described.  Thus,  when  the  granulations  assume  a 
large,  pale,  elevated,  watery  appearance,  the  sore  is  said  to  be  weak,  the  granulations  in 
popular  language  being  ■"  proud  flesh,"  the  popular  word  "proud"  being  synonymous 
with  weak.  There  is  power  in  the  sore  to  granulate,  but  the  granulations  have  little 
power  of  cicatrizing;  they  are  disposed,  moreover,  to  slough  on  the  slightest  cause.  These 
require  local  stimulants,  such  as  the  nitrate  of  silver  in  stick,  sulphate  of  zinc  or  copper 
lotion,  carbolic  acid  lotion  in  the  proportion  of  two  grains  to  the  ounce,  or  terebene  alone 
or  diluted  with  one  or  two  parts  of  olive  oil.  Dusting  the  surface  with  powdered  alum  or 
tannin  is  also  sometimes  beneficial. 

The  limb  should  be  carefully  elevated  or  bandaged,  and  the  general  health  attended  to. 

When  there  is  still  less  power  in  the  sore  no  granulations  form,  the  surface  puts  on  the 
appearance  of  a  piece  of  mucous  membrane,  such  as  that  of  the  pharynx,  the  sore  being 
then  called  indolent.  At  times  a  few  weak  granulations  are  found  at  one  corner  of  its 
surface,  but  the  greater  part  has  a  smooth  and  glassy  aspect,  with  a  thin  and  watery,  but 
not  purulent  secretion.  Where  the  sore  has  existed  long  the  edges  Avill  appear  raised  and 
indolent,  covered  with  a  layer  of  epithelium,  and  very  senseless.  It  then  acquires  the 
term  '•callous" — a  callous  sore  being  an  indolent  one  of  long  standing.  This  indolent 
sore  is  always  ready  to  take  on  a  sloughing  action  on  any  slight  cause,  such  as  some 
general  derangement  of  the  health,  or  the  long  assumption  of  the  dependent  position  of  the 
limb.  It  is  common,  indeed,  to  find  the  surface  of  the  indolent  sore  sloughing;  not, 
however,  from  inflammatory  action,  but  from  extreme  indolence  in  the  granulating  force. 
1  nder  these  circumstances  the  surface  of  the  sore  becomes  covered  with  a  greenish  secre- 
tion often  fetid,  the  granulations  forming  partially,  and  ultimately  dying.  When  the  sore 
is  large,  this  appearance  is  very  commonly  towards  its  centre,  or  lowest  part ;  and  as 
repair  goes  on,  the  sore  may  cicatrize  at  its  edges,  where  the  granulations  derive  the  full 
benefit  of  the  vascular  and  nerve  supply,  while  the  centre  of  the  sore  still  sloughs.  In  old 
people  the  margin  of  the  sore  may  slough  in  one  part  and  heal  in  another.  Authors  have 
described  this  indolent  sore  in  the  old  as  senile  ulcer.  These  sores  are  very  common  and 
are  usually  found  in  the  lower  extremities,  often,  too,  associated  with  varicose  veins;  this 
condition  of  veins  has,  however,  little  to  do  with  their  origin,  although  it  tends  much  to 
retard  their  recovery.  These  have  been  described  by  old  authors  as  raricose  ulcers, 
simply  from  the  fact  of  the  two  conditions  being  often  found  together.  Such  are  almost 
always  found  in  weak  subjects,  with  a  feeble  circulation. 

The  treatment  of  these  indolent  sores  consists  in  encouraging  the  venous  circulation  of 
the  part  by  position  if  possible,  and  by  pressure  where  rest  cannot  be  secured;  by  local 
stimulants,  and  by  general  tonic  treatment.  When  there  is  little  or  no  action  in  the  sore, 
the  application  of  one  or  more  blisters  to  the  surface  is  very  beneficial ;  or  blistering 
liquid  may  be  painted  over  its  edges.  [Any  strong  caustic,  as  nitric  acid,  applied  for  a 
moment,  and  followed  by  a  poultice  to  cause  separation  of  the  resulting  slough,  may  often 
be  used  with  benefit.]  When  the  surface  is  sloughing,  half  an  ounce  of  carbolic  acid  or 
of  terebene  to  a  pint  of  olive  oil  with  or  without  the  extract  of  opium,  according  to  the 
amount  of  pain,  is  an  excellent  application.  Where  the  edges  of  the  sore  are  indurated 
and  callous,  so  that  cicatrization  and  contraction  are  almost  impossible,  the  free  scarifica- 
tion of  the  margin  every  half  inch  is  often  followed  by  a  rapid  change  for  the  better  ;  or 
two  free  incisions  may  be  made  on  either  side  of  the  margin  of  the  sore  for  the  same 
purpose.  During  this  treatment,  if  the  venous  circulation  is  assisted  by  raising  the  leg 
higher  than  the  hip,  the  utmost  good  may  be  obtained.  Where  rest  cannot  be  observed 
the  limb  may  be  strapped  up  from  the  toes  to  the  knee — omitting  the  sore — firm  pressure 
being  applied  by  means  of  a  piece  of  sheet-lead  and  a  bandage  over  the  dressings.  In 
private  practice,  wdien  the  leg  can  be  dressed  daily,  the  whole  limb  may  be  covered  with 
the  strapping.  The  strapping,  therefore,  might  to  be  good,  not  such  thin  material  as  that 
spread  on  calico,  nor  thick,  felt  strapping,  but  that  spread  on  linen,  such  as  is  sold  by 
Leslie,  or  Messrs.  Gerrard  &  Co.,  and  used  at  Guy's  Hospital. 

[A  rubber  bandage,  as  recommended  by  Martin,  of  Boston,  applied  with  very  moderate 
force  up  the  limb  and  over  the  ulcer,  is  better  than  strapping  with  adhesive  plaster.  In 
chronic  ulcers  of  the  leg,  or  in  a  varicose  condition  of  the  veins  of  the  lower  extremity, 
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an  (Mastic  bandage  can  be  applied  with  ease  by  the  patient  himself;  thus  greater  cleanli- 
ness and  much  more  benefit  is  obtained  than  by  the  clastic  stocking.  The  importance  of 
preventing  passive  congestions  in  these  conditions  is  obvious,  and  nothing  answers  better 
than  the  Esmarch  bandage  applied  with  moderate  firmness  and  worn  continuously.  In- 
deed, continuous  pressure  for  any  purpose,  as  in  diseased  joints,  can  be  well  furnished  by 
the  bandage  of  India-rubber — J.  B.  R.] 

When  the  sore  is  painful,  or  the  patient  has  an  irritable  pulse,  the  beneficial  effects  of 
opium  twice  a  day  in  a  pill  are  very  marked;  and  quinine,  iron,  mix  vomica,  or  the  vege- 
table bitters,  may  be  given,  as  the  wants  of  the  case  indicate.  The  bowels  also  require 
attention,  drachm  doses  of  the  sulphate  of  magnesia,  with  quinine,  being  a  good  aperient. 
When  the  sore  is  unusually  large,  and  there  is  little  probability  of  the  whole  healing  from 
loss  of  skin,  fresh  centres  of  cutification  should  be  inserted  by  transplantation.  In  this 
way  I  have  brought  about  the  cicatrization  of  a  large  sore  of  twenty-four  years'  standing 
in  three  weeks,  and  many  others  of  smaller  size  in  an  equally  short  period  ;  indeed,  by 
this  practice  of  skin-grafting,  I  believe  the  necessity  of  amputation  in  the  more  severe 
forms  of  this  affection  will  be  greatly  diminished  ;  for  hitherto  indolent  ulcers  that  surround 
a  limb  have  ever  proved  themselves  incurable,  amputation  being  their  only  remedy. 

All  sores  may  inflame  or  become  irritable,  but  there  is  an  inflamed  sore  or  ulcer  which 
is  found  in  subjects  with  thin  and  fair  skins  who  are  in  some  way  reduced  in  power,  or 
"out  of  sorts,"  either  from  irregular  living,  over-work,  or  bad  feeding.  It  appears  as  a 
small  superficial,  inflamed,  irritable  sore,  with  a  raw-looking  appearance,  an  ash-colored 
slough,  or  thick  secretion  over  its  surface,  and  discharges  a  thin,  ichorous  fluid,  sometimes 
tinged  with  blood.  The  patient  will  complain  of  its  excessive  painfulness,  particularly  at 
night,  and  will  dread  its  being  touched.  It  will  look  red  and  angry,  though  superficial. 
A  blow  or  a  graze  may  have  caused  it,  or  a  local  patch  of  eczematous  inflammation,  in 
which  case  it  may  be  described  as  an  eczematous  ulcer. 

The  treatment  of  these  sores  is  very  troublesome,  the  skin  being  usually  highly  sensitive. 
They  always  want  soothing,  and  the  best  lotion  is  one  of  lead  mixed  with  extract  of 
opium,  but  this  sometimes  irritates,  while  the  lead  or  zinc  ointment  gives  comfort.  At 
other  times  a  cold  bread  poultice  is  the  best  application.  In  all  cases  the  limb  wants  rest 
and  elevation  ;  plasters  rarely  being  tolerated.  In  the  eczematous  sore,  where  the  dis- 
charge from  the  eruption  round  the  sore  is  profuse,  the  powdered  oxide  of  zinc  and  starch, 
in  equal  proportions,  may  be  used  ;  or,  the  surface  may  be  washed  with  a  solution  of 
nitrate  of  silver  in  the  proportion  of  ten  grains  to  the  ounce.  Occasionally  a  solution  of 
the  extract  of  opium  is  the  best  lotion.  Simple  nutritious  food,  with  a  moderate  allowance 
of  stimulants,  should  be  administered,  but  all  high  feeding  is  injurious.  The  general 
health  mostly  requiring  tonics  of  a  non-stimulating  kind,  such  as  the  vegetable  bitters 
witli  alkalies,  as  the  intestines  are  generally  irritable.  When  the  pain  is  severe,  opiates 
and  sedatives  are  indicated.  In  very  inflamed  sores  the  application  of  a  few  leeches 
occasionally  gives  relief  at  some  distance  from  it.    These  sores  are  invariably  obstinate. 

Authors  describe  a  varicose  ulcer,  but  it  is  questionable  whether  such  exists.  Many 
indolent  sores  are  doubtless  associated  with  varicose  veins,  and  are  probably  indolent  on 
account  of  this  association  ;  but  how  far  they  are  really  caused  by  them  is  a  different 
matter,  for  varicose  veins  and  ulcers  of  all  kinds  are  constantly  met  with  together.  Of  all 
ulcers  entitled  to  the  term  varicose,  the  eczematous  has  probably  the  most  claim,  for  cer- 
tainly eczema  of  the  leg  is  a  common  consequence  of  varicose  veins,  and  an  ulcer  the 
result  of  the  eczema. 

Practically,  however,  it  is  well  to  remember  that,  when  varicose  veins  exist  with  an 
ulcer,  repair  cannot  go  on  favorably  unless  the  venous  circulation  of  the  limb  be  assisted 
by  position  or  pressure;  and  that  where  these  varicose  veins  are  present,  all  ulcers  or 
sores  are  disposed  to  become  indolent  if  neglected.  When  an  ulcer  takes  its  origin  from 
an  inflamed  vein  the  term  is  applicable,  in  a  measure,  but  this  ulcer  has  no  special  char- 
acteristics. 

Sores  that  are  prevented  from  healing  by  varicose  veins  must  be  treated  by  the  elevated 
position  of  the  limb,  by  bandaging  or  strapping,  and,  in  bad  cases,  by  the  obliteration  of 
the  veins.  Without  this  obliteration  the  treatment  will,  of  necessity,  tail ;  whereas  with 
it  the  sore  may  be  expected  to  heal  with  the  use  of  such  general  and  local  means  as  its 
nature  may  require. 

How  far  it  is  right  to  heal  an  old  chronic  sore  has  not  yet  been  quite  decided.  Older 
surgeons  declared  it  to  be  inexpedient,  as  cases  were  met  with  in  which  apoplexy  or  some 
other  alarming  condition  supervened.  Modern  surgeons,  however,  are  disposed  to  ques- 
tion the  explanation  of  these  facts,  and  to  look  upon  that  practice  as  beneficial  which 
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removes  any  abnormal  condition,  local  or  general.  Still,  it  is  wise,  when  a  patient  lias 
been  in  the  habit  of  losing,  by  discharge  from  the  surface  of  a  sore,  a  certain  amount  of 
material  which  would  otherwise  have  been  used  to  maintain  the  general  powers,  to  cut  off 
the  supplies  in  another  way,  to  order  more  abstemious  living,  and  to  regulate  the  bowels 
by  some  saline  water,  natural  or  artificial,  as  may  suit  the  stomach. 

Sloughing  and  phagedenic  sores  are  rarely  seen,  except  in  connection  with 
syphilis  or  hospital  gangrene.  In  syphilis,  sloughing  is  found  in  the  intemperate  and 
ill-fed,  and  mostly  in  gin-drinking  prostitutes.  It  attacks  any  surface  that  has  been  made 
sore,  either  from  venereal  contact  or  other  causes  ;  and  it  is  marked  by  the  rapid  way  in 
which  the  process  destroys  tissues,  by  the  fetid  character  of  the  discharge,  the  great  depres- 
sion of  power  as  an  invariable  accompaniment,  and  the  constitutional  disturbance. 

Opium  in  full  doses  is  required  for  their  TREATMENT,  with  tonics  and  good  nutritious 
food.  When  this  does  not  control  the  ulceration,  the  application  of  strong  nitric  acid  with 
a  piece  of  wood  to  the  surface  of  the  sore  is  often  useful :  sometimes,  too,  the  local  appli- 
cation of  iodine  or  bromine  in  solution  is  of  great  benefit.  Fresh  air  is  always  indicated, 
and  abundance  of  disinfectants,  such  as  Condy's  fluid,  or  carbolic  acid  in  some  of  its 
forms.  These  sores  are  mostly  due  to  some  feeble  constitutional  condition,  and  not  to  a 
local  cause,  although  at  times  the  local  action  seems  to  continue  by  itself,  requiring  some 
powerful  escharotic,  such  as  nitric  acid,  to  check  its  course. 

Sir  J.  Paget  describes  cold  ulcers: — "They  are  like  small  inflammatory  ulcers,  occur- 
ring spontaneously  in  the  extremities,  especially  at  the  ends  of  the  fingers  or  toes,  or  at 
the  roots  of  the  nails.  In  some  cases  they  are  preceded  by  severe  pain  and  small  gan- 
grenous spots.  They  are,  in  many  respects,  like  ulcerated  chilblains,  but  they  occur 
without  any  exposure  to  intense  cold  in  patients  whose  feet  and  hands  are  commonly,  or 
even  habitually,  but  little  warmer  than  the  atmosphere  they  live  in.  Such  patients  are 
among  those  who  say  they  are  never  warm,  and  the  skin  of  their  extremities,  unless  arti- 
ficially heated,  is  to  the  touch  like  the  surface  of  a  cold-blooded  animal.  With  this 
defect,  which  is  common  in  women,  there  is  a  small  feeble  pulse,  a  dull  or  half  livid  tint 
in  the  parts  which  in  healthy  people  are  ruddy,  a  weak  digestion,  constipated  bowels,  and 
scanty  menstruation. 

"  The  cure  of  the  ulcers  and  prevention  of  their  recurrence  lie  in  the  remedy  of  these 
defects.  Many  tonic  medicines  maybe  useful,  but  the  most  so  is  iron  ;  with  it  purgatives 
are  generally  necessary,  e.  g.,  small  doses  of  mercury  and  aloes  or  of  sulphate  of  magnesia. 
Full  diet  also  is  required,  exercise  in  the  fresh  air,  very  warm  clothing,  especially  of  the 
lower  half  of  the  body,  and  warm  bathing  ;  dry  applications,  or  lotion  of  sulphate  of  zinc 
or  copper,  are  the  best  local  means,  and  the  part  must  be  kept  warm  ;  healing  is  always 
tardy  at  a  low  temperature." 

Allied  to  cold  ulcers  are  those  formed  on  fingers  or  other  parts  which  have  been  deprived 
of  their  nerve  supply  by  some  injury. 

Scorbutic  Ulcer. — In  Sir  J.  Paget's  able  article  in  '  Holmes's  System'  occurs  the  fol- 
lowing description  of  the  scorbutic  ulcer  by  Mr.  Busk  : — "Although  scurvy  in  itself  can- 
not be  said  to  be  attended  with  any  peculiar  form  of  ulceration,  ulcers  or  sores  of  any 
kind  already  existing  from  other  causes  assume,  in  consequence  of  this  scorbutic  taint,  a 
more  or  less  peculiar  character,  and,  when  thus  modified,  have  been  usually  termed  '  scor- 
butic ulcers.' 

"  Scurvy  essentially  consists  in  an  alteration  in  the  constitution  of  the  blood,  which 
leads  to  the  effusion  into  the  various  tissues  of  a  fibrinous  exudation,  usually  deeply 
colored,  and  which  has  on  that  account  been  commonly  regarded  as  a  simple  coagulum. 
That  this  effusion,  however,  can  scarcely  be  regarded  in  this  light,  is  proved  by  several 
considerations,  but  more  especially  by  the  circumstance  that  it  is  from  the  first  solid  and 
capable  of  becoming  imperfectly  organized  ;  that  is  to  say,  it  is  after  a  time  permeated  by 
newly-formed  vascular  channels.  It  is  the  presence  of  this  effusion  which  causes  the 
spongy  swelling  of  the  gums,  the  tumefaction  and  induration  of  the  intermuscular  tissue, 
the  so- termed  scorbutic  nodes,  and  which,  when  poured  out  on  the  surface,  or  in  the  sub- 
stance of  the  corium,  constitutes  the  vibices  and  petechias  so  characteristic  of  the  disease. 
It  is  the  effusion  also  of  the  same  semi-plastic  material  on  the  free  surface  of  sores  or 
ulcers  which  give  them  the  peculiar  aspect  termed  scorbutic." 

"Ulcers  of  this  kind  are  distinguished  by  their  livid  color  and  irregular  tumid  border, 
around  which  no  trace  of  cicatrization  is  evident,  whilst  the  surface  of  the  sore  is  covered 
with  a  spongy  dark-colored,  strongly  adherent,  fetid  crust,  whose  removal  is  attended 
with  free  bleeding,  and  is  followed  by  a  rapid  reproduction  of  the  same  material.  This 


42 


LUPUS. 


crust  in  bad  cases,  as  remarked  by  Lind,  attains  to  a  'monstrous  size,'  and  constitutes 
what  has  been  appropriately  termed  by  sailors  '  bullock's  liver.'  " 

The  Syphilitic  Superficial  Sore. — The  deep  cellulo-membranous  syphilitic  sore  has  been 
already  described  (page  38),  under  the  heading  of  constitutional  sores,  but  the  superficial, 
cutaneous,  rupial  syphilitic  sore  deserves  notice,  because  it  is  very  common.  It  mostly 
succeeds  an  ecthyma  or  rupia,  is  mixed  with  the  eruption  in  some  other  stages,  and  is 
simply  an  ulceration  of  the  base  of  a  syphilitic  eruption.  This  goes  on  increasing  irregu- 
larly in  a  serpiginous  form,  the  sore  healing  in  one  place  and  spreading  in  another;  but  it 
involves  only  the  skin.  The  edges  of  the  sore,  or  sores — for  they  are  often  numerous — 
are  usually  well  defined,  and  frequently  irregular;  the  surface  too  is  generally  of  a  deep 
color;  and,  when  healing,  may  either  scab  or  granulate,  as  any  other  sore.  They  are 
met  with  at  any  period  after  the  first  constitutional  symptoms  of  syphilis  have  passed 
away,  and  occasionally  at  a  remote  date;  they  are  always  found  in  a  cachectic  or  enfeebled 
subject  ;  indeed,  it  appears  as  if  want  of  power  allowed  the  disease  to  manifest  itself  in 
the  new  form. 

The  treatment  of  these  sores,  when  once  recognized,  is  not  usually  difficult.  Tonics, 
with  the  iodide  of  potassium  or  sodium,  in  doses  of  from  three  to  ten  grains,  usually  effect 
a  cure,  at  least  for  a  time ;  liquor  cinchona?  and  compound  spirit  of  ammonia  in  half- 
drachm  doses  are  also  good  remedies.  In  other  cases  quinine  or  iron  is  indicated.  Mer- 
curial remedies  are  sometimes,  though  rarely,  necessary;  perchloride  of  mercury,  in  doses 
of  jgth  of  a  grain  in  bark,  green  iodide  in  one-grain  doses  in  a  pill,  or  the  mercurial  sup- 
pository, being  t he  best  forms  to  employ. 

Locally,  the  sores  may  be  dressed  with  any  simple  dressing,  but  when  indolent,  a  mer- 
curial lotion,  as  the  black  wash,  is  the  best. 

Lupus  must  be  classed  among  the  ulcers.  It  is  met  with  in  two  forms — the  lupus 
erythematosus  and  the  lupus  vulgaris — the  latter  being  more  common  in  young  scrofulous 
subjects,  and  the  former  in  the  middle-aged.  When  associated  with  a  spreading  ulcera- 
tion, it  has  been  called  lupus  exedens. 

The  "  lupus  erythematosus"  occurs  chiefly  upon  the  face,  and  is  symmetrical ;  each 
patch  has  well-defined  edges,  and  a  red,  scaly  surface,  with  small  horny  points  upon  it, 
due  to  accumulation  in  the  dilated  mouths  of  sebaceous  ducts. 

The  "  lupus  vulgaris"  has  its  origin  in  a  skin  tubercle,  or  tubercles,  of  aflat  form,  fleshy 
consistence,  and  pink  shining  appearance,  and  these  at  times  ulcerate.  This  lupus  ulcera- 
tion, when  once  originated,  progresses  steadily,  destroying  every  tissue  it  attacks,  and 
when  it  reaches  the  nose — its  very  favorite  seat — it  simulates  cancer.  The  surface  of  the 
sore  is  sometimes  free  from  all  signs  of  granulations,  and  often  very  irregular,  while  the 
edges  are  ragged,  raised,  and  often  everted.  It  is  painless.  The  tubercles  themselves 
feel  spongy,  are  not  so  hard  as  cancer,  nor  so  well  defined. 

These  lupus  ulcers  are  more  commonly  found  on  the  face  than  elsewhere,  and  probably 
next  in  frequency,  on  the  female  genitals.  They  are  most  destructive  when  left  alone, 
but  often  very  amenable  to  treatment.  In  young  adult  life  they  are  more  common  than 
in  the  old,  and  appear  closely  allied  to  tuberculosis. 

Treatment. — Although  the  disease  has  probably  a  constitutional  origin,  and  requires 
toriic  treatment,  both  by  medicine  and  regimen,  there  is  no  disease  that  derives  more 
benefit  from  local  treatment.  When  the  ulceration  is  superficial,  and  the  skin  is  not 
deeply  infiltrated,  the  local  application  of  cod-liver  oil  on  lint,  and  the  covering  up  of  the 
part  with  cotton-wool  to  keep  it  warm,  has  at  times  worked  wonders.  But  under  other 
circumstances,  when  the  skin  is  deeply  involved  and  infiltrated  with  disease,  the  free 
destruction  of  the  whole  growth  is  the  best  treatment,  and  this  may  be  effected  by  .-crap- 
ing the  surface  of  the  growth,  by  caustics  or  cautery.  Since  employing  the  galvanic 
cautery  as  a  local  caustic,  I  have  burned  down  many  of  these  lupus  ulcers,  and  even 
tubercles,  and  been  surprised  to  find  how  rapidly  a  healthy  cicatrix  forms.  Paquelin's 
thermo-cautery  seems,  also,  of  equal  value. 

When  this  treatment  is  inapplicable,  the  destruction  of  the  surface  by  some  escharotic 
should  be  undertaken,  the  chloride  of  zinc  paste  being  probably  the  most  effective.  [Chro- 
mic acid  is  exceedingly  effectual.]  But  whether  the  galvanic,  or  thermo  cautery,  or  eschar- 
otics,  be  used,  it  is  essential  that  the  whole  tissue  be  destroyed  down  as  far  as  the  healthy 
structures.  In  some  cases  I  have  scraped  or  broken  down  the  growth  with  the  handle  of 
a  knife,  or  even  cut  off  the  margins,  and  then  applied  the  cautery  to  the  base  of  the  sore 
The  same  practice  may  be  followed  when  caustics  are  applied.  In  exceptional  examples 
excision  is  beneficial,  the  sore  being  left  to  heal. 

Bodent  and  cancerous  ulcers  will  be  treated  under  the  head  of  tumors. 
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BED-SORES. 

In  theory  bed-sores  should  never  occur;  yet  in  practice  they  appear  in  certain  cases, 
in  spite  of  the  greatest  care  and  attention.  It  is  well,  however,  for  the  surgeon  to  act 
upon  the  theory,  as  by  so  doing  he  is  stimulated  to  do  everything  in  his  power  to  guard 
against  their  occurrence,  and  no  better  illustration  of  the  old  adage,  "  Prevention  is  better 
than  cure,"  could  be  found  than  in  such  a  case. 

Bed-sores  may  briefly  be  described  as  the  death  of  a  part  from  mechanical  pressure,  the 
parts  involved  in  some  cases  literally  dying  from  being  deprived  of  their  nourishment 
by  prolonged  and  continued  pressure ;  in  others  from  some  inflammatory  action  induced 
by  it. 

Bed-sores  may  arise  in  healthy  subjects  who  are  kept  unmoved  for  ten  or  fourteen 
days  ;  but  in  the  old,  the  fat,  or  very  thin,  they  may  occur  at  an  earlier  date,  as  they  do 
in  fever  cases  of  all  kinds,  and  in  spinal  or  partially  paralytic  cases  ;  completely  paralyzed 
parts  are  less  prone  to  slough  than  the  partially  paralyzed. 

Dirt  and  moisture  under  all  circumstances  accelerate  their  appearance. 

A  bed-sore  may  appear  as  a  simple  abrasion,  a  sloughing  of  the  skin,  or  subcutaneous 
tissue,  and  in  severer  cases  the  exposed  bone  may  die,  and  in  the  worst  the  spinal  cord 
[canal]  may  be  opened. 

Treatment. — Since,  as  a  rule,  they  are  caused  by  continual  pressure  on  a  part,  they 
may  very  generally  be  averted  by  some  change  of  the  patient's  position.  The  necessary 
amount  of  movement  may,  as  a  rule,  be  allowed  in  all  medical  and  in  most  surgical  cases, 
but  local  pressure  under  all  circumstances  should  be  periodically  relieved. 

The  skin  of  the  part  pressed  upon  should  be  hardened  by  washing  it,  at  least  twice  in 
the  twenty-four  hours,  with  some  camphor  spirit  and  water,  vinegar  and  water,  or  nitrous 
ether  and  water,  in  the  proportion  of  one  part  to  three.  An  artificial  covering  of  the 
flexible  collodion  is  occasionally  of  great  use. 

"When  the  parts  are  about  to  slough,  these  applications,  however,  are  useless,  and  no- 
thing but  the  removal  of  pressure  will  suffice.  With  this  object,  well-filled  water-beds 
and  water  or  air  cushions  should  be  employed.  I  have  found  a  mattress  divided  trans- 
versely into  three  parts  and  a  water  cushion  substituted  for  the  middle  section  of  great 
use.  At  other  times  the  sections  of  the  mattress  may  be  simply  separated  for  a  few  inches 
in  the  line  of  pressure. 

In  spare  patients,  where  the  spinous  processes  of  the  vertebrae  are  prominent,  thin  strips 
of  felt  plaster  placed  vertically  down  the  back  give  great  relief,  and  the  same  plaster  ap- 
plied to  other  painful  parts  is  of  value  ;  cushions  of  amadou  and  well-adjusted  pads  of 
cotton-wool  or  spongio-piline  are  always  of  service. 

When  sloughing  is  present,  a  linseed-and-bread  poultice  with  a  solution  of  carbolic 
acid,  of  iodine,  Condy's  fluid  or  charcoal  sprinkled  upon  the  surface  is  the  best  applica- 
tion, though  a  carrot  or  yeast  poultice  occasionally  cleans  the  wound. 

When  the  slough  has  separated,  some  stimulating  lotion  or  ointment  may  be  required ; 
this  is  best  applied  on  cotton-wool.  [Chloral  in  solution  or  as  an  ointment  answers  in 
many  cases  admirably.] 

In  all  cases  where  patients  have  to  rest  for  a  lengthened  period,  careful  attention  should 
be  paid  to  keep  the  bed  smooth,  and  the  sheets  free  from  rucks.  Corded  or  feather  beds 
should  not  be  used.    The  best  is  a  horse-hair  mattress  placed  upon  a  second  or  spring  bed. 

MORTIFICATION,  TRAUMATIC,  ARTERIAL,  AND  VENOUS. 

The  mortification  of  any  part  of  the  body  signifies  its  death.  When  a  soft  part  is 
"  dying,"  it  is  said  to  be  in  a  state  of  "  gangrene  ;"  and  when  "  dead,"  in  that  of  "  spha- 
celus." The  dead  portion  is  called  a  "  slough,"  and  the  process  of  separation  the  act  of 
"sloughing."  When  bone  is  dead,  the  term  "  necrosis"  is  employed;  the  dead  portion 
being  called  the  "sequestrum,"  and  the  process  of  its  separation  "  exfoliation.'" 

The  dead  portion  of  any  tissue  is  thrown  off  from  the  living  by  means  of  ulceration  ; 
and  when  the  slough  has  separated,  the  parts  heal  by  granulation,  as  an  ordinary  wound. 
In  the  "sloughing  phagedaena"  the  two  processes  of  ulceration  and  sloughing  are  com- 
bined,  the  molecular  death  of  a  part,  or  ulceration,  going  on  with  the  more  general  de- 
struction of  gangrene. 

Direct  violence,  mechanical  or  chemical,  may  be  the  cause  of  mortification,  either  by 
destroying  the  vitality  of  a  part  at  once,  or  by  exciting  inflammation  in  it  which  induces 
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its  death,  such  cases  being  called  "  traumatic."  In  this  group  a  large  proportion  of  the 
cases  of  gangrene  are  found. 

In  the  second  group  are  found  those  in  which  a  part  is  starved,  the  main  artery  of  a 
limb  being  obstructed,  either  from  operation,  accident,  or  disease — this  may  be  called 
anaemic  gangrene. 

In  the  third  group  may  be  classed  all  those  cases  in  which  the  stagnation  of  blood  is 
caused  by  the  mechanical  arrest  of  the  circulation  through  the  veins,  complicated  or  not, 
with  secondary  inflammatory  action.    This  form  is  called  "  static  gangrene." 

In  each  and  all  of  these  inflammation  plays,  directly  or  indirectly,  an  important  part. 

Tissues  suffering  from  defective  nutrition,  either  as  the  result  of  some  want  of  nerve 
supply  or  energy,  or  of  extreme  debility  the  consequence  of  severe  illness,  or  other  de- 
pressing influence,  are  more  prone  than  others  to  mortify  on  slight  causes. 

When  mortification  takes  place  in  tissues  that  are  filled  with  blood,  and  more  particu- 
larly with  inflammatory  fluids,  "  moist,  hot,  or  humid  gangrene"  is  produced  ;  but  when 
it  takes  place  in  parts  in  which  no  such  stasis  exists,  and  where  death  of  the  tissues  is  the 
result  of  a  want  of  arterial  supply,  u  dry,  cold,  or  chronic  gangrene"  is  caused. 

These  two  forms,  however,  are  in  a  measure  convertible — the  rapidity  of  the  process 
and  the  amount  of  inflammatory  infiltration  influencing  the  result. 

Direct  traumatic  gangrene  is  well  seen  in  the  destruction  of  skin  from  the  con- 
tact of  some  corrosive  acid,  such  as  sulphuric  or  nitric  acid ;  the  black  or  yellow  slough 
which  immediately  follows  the  application  of  the  caustic  testifying  to  its  action. 

Indirect  traumatic  gangrene  is  also  well  seen  in  the  integument  after  the  appli- 
cation of  a  blister  to  a  child  or  feeble  patient,  the  blister  being  followed  by  inflammation 
of  the  blistered  part,  and  its  subsequent  death. 

In  bad  compound  fractures  the  indirect  inflammatory  gangrene  is  often  illustrated,  the 
limb  swelling  rapidly,  and  the  skin  assuming  a  mottled  and  livid  hue  ;  loose  blisters  or 
phlyctenae  of  raised  cuticle  soon  forming  on  the  surface,  containing  more  or  less  blood- 
stained serum,  while  the  tissues  become  sooner  or  later  cold  and  insensible,  the  tempera- 
ture of  the  part  often  falling  rapidly.  The  fluids  from  the  wound,  when  any  are  present, 
soon  become  offensive,  blood-stained,  and  mixed  with  gas — the  tissues  crepitating,  on 
pressure,  from  its  presence. 

The  gangrene  may  be  limited  or  it  may  spread  upwards,  but  when  the  action  lias  at- 
tained its  limit,  the  living  tissues  in  contact  with  the  dead  become  highly  vascular,  and  a 
defined  line,  "  the  line  of  demarcation,"  at  length  appears.  This  vascular  line  goes  on  to 
ulceration,  and  if  left  to  take  its  course,  to  the  separation  of  the  whole  slough  from  the 
living  tissues  ;  soft  parts,  and  even  bone,  may  be  divided  by  it,  the  granulations  on  the 
new  surface  materially  assisting  the  casting  off  of  the  slough.  The  deeper  tissues  of  a 
limb  thus  affected,  rapidly  decompose  and  give  rise  to  a  horrible  fetor ;  the  extent  of  de- 
composition will  depend  much  upon  the  fluids  in  the  part.  Should  the  limb  be  exposed 
the  integument  will  soon  dry  and  become  black,  and  gradually  wither,  while  the  soft  parts 
beneath  will  undergo  decomposition. 

This  process  is  rarely  attended  with  hemorrhage,  the  blood  in  the  vessels  coagulating 
during  the  sloughing  action,  and  thus  obstructing  them.  In  exceptional  cases,  however, 
sloughing  of  the  vessel  ensues — the  more  rapid  the  sloughing  action,  the  greater,  appa- 
rently, being  the  liability  to  bleed. 

Direct  traumatic  gangrene  is  also  well  illustrated  in  cases  of  extravasation  of  urine,  or 
feces,  and  probably  also  by  the  action  of  some  animal  poisons. 

The  best  examples  of  amemic  gangrene,  i.  e.,  gangrene  caused  by  the  cutting  off  of  the 
arterial  supply  to  a  part,  are  found  after  the  application  of  a  ligature  to  a  large  artery, 
such  as  the  femoral,  for  aneurism  or  injury;  or  after  the  contusion  of  an  artery,  which 
often,  either  by  laceration  of  its  inner  coats  {vide  fig.  118)  or  by  other  means,  is  followed 
by  its  occlusion.  Embolic  plugging  of  an  artery,  the  gradual  closure  of  a  vessel  from  local 
arteritis  or  degenerative  disease,  are  other  causes  of  this  kind  of  gangrene.  In  the  same 
way  is  caused  the  abscess  of  the  brain,  or  rather  sloughing,  that  follows  the  application  of 
a  ligature  to  the  carotid  artery.  In  all  these  instances  the  part  dies  by  starvation  from 
want  of  blood,  and  the  more  sudden  the  act  by  which  the  supply  is  cut  off",  the  "reater  is 
the  probability  of  gangrene  being  the  result.  The  sudden  occlusion  of  a  large  artery, 
whether  in  old  or  young,  is  liable  to  be  followed  by  gangrene.  Its  gradual  occlusion,' 
except  in  the  aged,  is  more  rarely  followed  by  such  a  result,  the  collateral  circulation 
preventing  it.  In  the  form  of  gangrene  called  "  senile"  it  is  very  probable  that  arterial 
obstruction,  the  result  of  atheromatous  arterial  disease,  or  of  embolic  plug-mio-  0f  the  vessel 
from  the  breaking  loose  of  some  portion  of  the  diseased  arterial  coats,  is  the°  immediate  cause 
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of  tlie  "an ore ne  ;  but  the  feebleness  of  old  age,  the  defeneration  of  the  tissues  that  have 
been  badly  supplied  with  arterial  blood,  coupled  often  with  some  slight  local  injury,  are 
doubtless  powerful  agents  in  giving  effect  to  the  process.  One  or  more  of  these  agents 
may  be  the  true  cause  of  the  gangrene,  but  in  the  majority  of  cases  they  are  probably  com- 
bined. When  the  gangrene  is  purely  a  dry  withering  or  mummifying  process,  the  cause 
is  probably  the  simple  want  of  blood  supply ;  but  when  inflammation  coexists,  the  gan- 
grene will  be  moist,  the  feebly  nourished  tissues,  either  from  injury  or  otherwise,  becoming 
inflamed  from  some  accidental  cause,  and  ultimately  dying. 

In  the  gangrene  met  with  from  arteritis  or  embolism  in  the  young  or  middle  aged,  the 
dry  one  is  the  usual  form — the  parts  becoming  cold,  bloodless,  waxy,  rapidly  withering, 
turning  black  and  then  mummifying.  When  caused  by  embolism,  the  onset  of  the  gan- 
grene, or  rather  the  early  indication  of  the  plugging  of  the  vessel,  is  marked  by  a  sudden 
shooting  or  crampy  pain  down  the  extremity,  this  symptom  being  speedily  followed  by 
those  of  "arterial  gangrene." 

When  the  occlusion  of  the  vessel  is  gradual,  this  pain  is  not  present,  and  the  symptoms 
of  gangrene  are  more  chronic. 

Gangrene  from  "  cold"  may  be  the  direct  result  of  want  of  blood  supply,  or  may  be 
indirectly  caused  by  the  inflammation  due  to  excessive  reaction  from  cold  ;  this  latter 
form  is  called  secondary  mortification.  The  gangrene  following  the  use  of  the  "  ergot  of 
rye"  is  dry,  and  follows  precisely  the  same  course  of  gangrene  as  that  from  arterial  ob- 
struction. 

The  best  illustrations  of  gangrene  from  obstruction — static  gangrene,  as  it  might  be 
called — are  seen  in  such  cases  as  strangulated  femoral  hernia ;  after  the  use  of  splints  too 
tightly  applied  ;  after  the  prolonged  employment  of  the  tourniquet  to  check  hemorrhage  ; 
in  a  tight  paraphimosis  ;  in  the  sloughing  of  protruding  piles  ;  in  the  gangrene  of  a  limb 
from  the  pressure  of  an  aneurism  or  tumor  upon  the  chief  venous  trunks  ;  in  the  sloughing 
of  the  legs,  groin,  or  other  parts  of  patients  suffering  from  some  obstructive  heart  disease. 
In  all  these  the  parts  may  die  from  blood  stasis,  though  inflammation,  more  or  less  marked, 
with  its  products,  has  generally  an  important  influence  in  producing  the  result. 

Mortification  is  thus  a  compound  process,  and  is  brought  about  by  mixed  causes — 
direct  injury,  want  of  arterial  supply,  and  blood  stasis  from  mechanical  obstruction  to  the 
return  of  the  venous  blood  being  the  three  main  exciting  elements  of  the  affection.  At 
the  same  time,  in  each  of  the  three  classes  of  causes  thus  grouped  together,  inflammatory 
action  has  secondarily  an  important  influence.  Feebleness  of  power,  old  age,  or  want  of 
nutrition,  or  nerve  supply  in  part,  renders  a  patient  or  tissue  more  prone  to  the  action 
of  these  causes,  and  the  process  more  active. 

The  constitutional  symptoms  associated  with  gangrene  vary  with  its  cause,  but  under 
all  circumstances,  a  depressed  condition  of  the  ordinary  powers  is  recognizable.  In 
traumatic  inflammation  during  the  stage  of  excitement,  the  pulse  may  be  rapid  and  the 
beat  strong,  the  fever  high,  and  other  symptoms  may  be  present  indicative  of  sthenic 
action  ;  but,  when  about  to  terminate  in  gangrene,  all  these  symptoms  will  be  marked  by 
a  sudden  fall,  the  temperature  of  the  body  dropping  four  or  five  degrees,  say  from  104° 
or  105°  to  99°  F.  Some  interesting  observations  on  this  point  by  Mr.  Pick  will  be  found 
in  '  St.  George's  Hospital  Reports'  for  1868. 

When  the  mischief  is  extensive,  and  the  gangrene  spreads,  what  are  known  as  typhoid 
symptoms  may  supervene.  In  the  more  acute  cases  death  takes  place  very  rapidly,  but 
in  the  chronic,  the  constitutional  symptoms  are  negative. 

Treatment  The  most  important  point  the  surgeon  has  to  bear  in  mind  in  the  treat- 
ment of  every  form  of  mortification  is,  that  the  condition  indicates  a  depressed  state  of  the 
system  ;  consequently  the  general  treatment  should  be  directed  towards  maintaining  the 
patient's  strength  and  cautiously  building  up  the  feeble  powers  by  means  of  nutritious 
food,  stimulants,  and  tonics,  at  the  same  time  allaying  pain  by  local  and  general  soothing 
remedies,  such  as  opium,  morphia,  or  chloral,  for  nothing  depresses  more  than  pain. 

The  cause  of  gangrene  has  also  to  be  considered,  for  its  influence  on  practice  is  most 
important.  To  treat  a  case  of  gangrene,  the  result  of  a  local  injury,  as  one  due  to 
obstruction  of  an  artery  would  be  clearly  wrong,  and  to  deal  with  an  example  of  this  latter 
form  in  the  same  manner  as  with  another  due  to  blood  stasis  the  result  of  mechanical 
obstruction  to  the  return  of  the  venous  blood  of  a  part,  would  be  unscientific.  I  shall, 
therefore,  consider  the  question  of  treatment  as  applied  separately  to  the  three  groups  of 
cases  already  formed. 

Treatment  of  traumatic  gangrene,  when  of  a  limited  nature,  need  cause  but  little 
anxiety.    It  should  be  treated  on  ordinary  principles  of  local  cleanliness,  by  poultices, 
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water-dressings,  or  the  irrigation  of  warm  water,  with  some  antiseptic  lotion,  such  as 
iodine  lotion,  sulphurous  acid,  Condy's  fluid,  carbolic  acid,  or  cldoride  of  zinc.  When  the 
slough  has  come  away  the  surface  is  to  be  treated  as  an  ordinary  sore. 

"When  the  gangrene  is  more  extensive  and  involving  possibly  a  portion  of  a  limb,  but 
yet  defined,  whether  caused  directly  by  the  injury  or  indirectly  by  the  inflammation  that 
follow  id,  the  expediency  of  removing  the  dead  part  by  amputation  is  not  to  be  disputed. 
No  more  of  it,  however,  should  be  sacrificed  than  is  absolutely  necessary,  and  to  insure 
this  object  the  flaps  to  cover  the  end  of  the  stump  may  be  cut  of  any  shape.  Thus,  in 
gangrene  of  the  leg,  it  is  better  to  amputate  below  the  knee  with  any  form  of  flap  that  can 
be  made  of  sufficient  size  to  cover  the  end  of  the  stump  than  at  the  joint,  and  it  is  far 
better  to  amputate  at  the  joint  than  above  it. 

When,  however,  an  injured  limb  is  attacked  with  gangrene  which  is  rapidly  spreading, 
the  difficulties  are  great.  To  remove  it  at  once,  as  soon  as  the  action  has  declared  itself, 
would  be  to  take  away  what  often  might  be  saved,  or  to  do  that  which  will  not  arrest  the 
disease.  To  defer  the  removal,  too  often  diminishes  the  prospects  of  recovery;  and,  sub- 
sequently the  extension  of  the  mischief,  renders  the  amputation  a  more  formidable  one, 
or  precludes  the  possibility  of  its  performance.  It  is  wise,  however,  to  amputate  when  the 
gangrene  is  extending,  owing  to  the  infiltration  into  the  healthy  tissues  of  the  decomposing 
fluids  from  the  parts. 

In  a  case  of  compound  fracture,  which  is  so  bad  as  to  suggest  the  necessity  of  primary 
amputation,  but  in  which  the  surgeon  has  been  desirous,  if  possible,  of  saving  the  limb, 
the  first  onset  of  an  inflammatory  action  that  assumes  a  gangrenous  form  should  be  met 
by  amputation  ;  while  in  a  case  less  severe,  where  the  injured  limb  has  a  good  prospect 
of  being  made  an  useful  one,  an  attack  of  inflammatory  gangrene  need  not  necessarily 
lead  to  its  loss. 

Where  the  gangrene  is  due  to  the  injury,  it  will  probably  be  limited,  and  may  so  ter- 
minate that  a  good  limb  can  subsequently  be  secured.  Where  it  is  due  to  constitutional 
and  not  local  causes,  amputation  of  the  limb  will  not  arrest  it ;  for  the  gangrenous  action 
will  in  all  probability  attack  the  stump,  and  continue  till  it  finds  a  limit  or  destroys  life. 
If  the  patient  lives,  moreover,  a  line  of  demarcation  will  occur,  and  then  amputation  may 
be  performed  with  a  better  prospect  of  success,  whereas,  if  the  patient  dies,  the  surgeon 
will  not  have  helped  him  to  his  end. 

Gangrene  from  a  local  traumatic  cause  may  be  treated  successfully  by  amputation,  but 
a  spreading  gangrene  the  result  of  a  general  or  constitutional  cause  cannot  be  thus  dealt 
with. 

In  offering  this  recommendation  it  is  right  to  add  that  it  is  against  what  is  called 
authority.  Erichsen  says,  "  In  traumatic  gangrene,  amputation  should  be  performed  as 
soon  as  the  gangrene  has  manifested  itself,  without  waiting  for  the  line  of  demarcation." 
Spence  writes,  "  In  spreading  gangrene,  amputate  without  waiting  for  a  line  of  demar- 
cation." Pirrie  says,  "As  the  only  chance  of  life,  however  slender,  lies  in  immediate 
amputation,  it  ought  to  be  performed  at  once,  and  high  above  the  part  affected."  Brodie 
and  Guthrie  might  be  epioted  for  a  like  purpose,  and  H.  Coote,  in  '  Holmes's  Surgery,' 
ed.  2,  says,  "  The  indications  for  immediate  amputation  are  so  clear  and  generally  acknowl- 
edged, that  he  who  shrinks  from  the  responsibility  of  the  operation  stands  exposed  to  just 
reproof." 

But  these  authors  do  not  seem  sufficiently  to  recognize  a  difference  between  the  gangrene 
due  directly  to  the  injury  and  involving  the  injured  part,  and  the  rapidly  spreadlng^gan- 
grene  which  begins  at  the  seat  of  injury  and  travels  upwards  ;  the  former  being  directly 
due  to  the  accident  and  generally  confined  to  its  seat ;  the  latter,  although  indirectly  due 
to  the  accident,  being  set  up  by  some  inherent  weakness  in  the  general  power,  which  the 
local  injury  renders  manifest. 

[The  author's  opinion  on  this  subject  of  amputation  in  spreading  traumatic  gangrene 
coincides  with  that  expressed  by  D.  H.  Agnew,  but  seems  to  be at  variance  with  the 
teachings  of  Gross.] 

When  the  gangrene  originates  from  a  local  cause,  amputation  is  clearly  the  best  practice; 
but  when  from  a  constitutional,  it  had  better  not  be  entertained  till  the  action  has  ceased 
and  a  limit  to  the  disease  been  formed.  In  Military  Surgery  there  may  be  many  reasons 
why  this  practice  cannot  be  observed,  for  all  conservative  surgery,  or  treatment  based  on 
expectancy,  has  to  be  sacrificed  to  the  exigencies  of  the  moment. 

Sir  W.  Fergusson  was  clearly  led  to  this  opinion  on  account  of  the  absence  of  success 
he  had  met  with  in  adopting  the  more  usual  practice,  viz.,  amputation  ;  for  when  he  writes 
"  I  might,  however,  possibly  in  f  uture  resort  to  a  similar  practice,  but  should  feel  greatly 
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inclined  to  wait  for  a  line  of  demarcation,"  it  clearly  must  be  accepted  as  being  against 
amputation  in  spreading  gangrene. 

How,  then,  it  may  be  asked,  is  spreading  gangrene  to  be  treated?  I  reply,  by  tonics 
and  local  treatment  based  on  general  principles;  by  maintaining  the  part  as  free  as  pos- 
sible from  all  fetid  discharges;  by  local  cleanliness  and  the  use  of  antiseptic  applications; 
but  chiefly  by  using  all  means  at  our  disposal  to  give  free  vent  to  fetid  discharges  and  to 
relieve  tension,  employing  incisions  when  necessary  to  secure  these  ends. 

Under  this  practice,  when  nature  is  strong  enough  to  check  the  progress  of  the  disease, 
a  limit  to  its  extent  will  be  formed,  and  the  local  affection  will  be  amenable  to  treatment; 
but  when  no  limit  takes  place,  death  will  ensue,  which  amputation  would  not  have  arrested. 

When  amputation  is  deemed  necessary,  on  the  arrest  of  the  action  the  limb  should  be 
removed  as  close  as  possible  above  the  diseased  part.  There  exists  no  necessity  to  sacri- 
fice any  tissue,  and  much  less  a  joint,  to  make  an  amputation  neat.  The  only  point  for 
consideration  is,  that  the  diseased  tissue  should  be  avoided,  but  beyond  these  no  healthy 
structure  should  be  sacrificed. 

In  the  treatment  of  gangrene  due  to  arterial  obstruction,  the  objects  of  the  surgeon 
should  be  to  prevent  its  extension,  and  to  assist,  when  called  upon,  the  separation  of  the 
parts. 

To  carry  out  the  first  of  these  the  mortified  parts  may  be  wrapped  in  some  lint  dipped 
in  oil,  with  or  without  carbolic  acid,  as  indicated  by  fetor  ;  and  the  whole  extremity  should 
be  raised  to  encourage  the  venous  circulation,  and  surrounded  with  cotton-wool  to  maintain 
its  warmth. 

Abundance  of  bland  nutritious  food  should  be  given,  aided  with  stimulants  and  tonics 
to  assist  digestion  ;  the  circulation,  too,  should  be  sustained,  though  anything  like  over- 
stimulating  is  reprehensible.  Opium  also  may  be  given  to  allay  pain,  the  patient  being 
kept  gently  under  its  influence.  Where  small  parts  only  are  implicated,  then  separation 
may  be  left  to  nature  ;  but  where  hands  or  feet  are  involved  in  the  gangrene,  the  surgeon 
should  assist  nature's  process  by  amputation  above  or  about  the  line  of  demarcation,  as 
soon  as  indicated. 

In  "  senile  gangrene"  the  interference  should  be  of  the  mildest  kind,  but  when  a  limb 
dies  from  embolic  plugging,  occlusion  of  an  artery,  or  from  the  effects  of  ergot  of  rye, 
amputation  may  be  performed  as  soon  as  the  line  of  demarcation  has  been  indicated,  that 
is,  provided  the  general  condition  of  the  patient  be  such  as  not  to  forbid  it. 

Where  "  sphacelus"  takes  place  after  the  application  of  a  ligature  to  a  large  artery, 
early  amputation  is  sometimes  called  for,  it  being  at  times  wise  to  remove  the  limb  above 
the  line  of  ligature  (after  ligature  of  artery)  rather  than  to  wait  for  nature  to  indicate  the 
point,  particularly  when  the  limb  is  oedematous  from  blood  stasis  and  infiltrated  with 
inflammatory  products  ;  this  practice  under  these  circumstances  saving  much  constitutional 
disturbance  and  economizing  power.  In  cases,  however,  in  which  the  gangrene  assumes 
the  anaemic  form  and  spreads  slowly,  a  line  of  demarcation  may  be  waited  for,  more  par- 
ticularly when  the  constitutional  condition  of  the  patient  is  good. 

In  the  treatment  of  the  third  group  of  cases,  those  of"  static  gangrene,"  caused  by  the 
mechanical  obstruction  to  the  return  of  blood  from  a  part,  the  first  thing  to  be  done  is  to 
remove  the  cause.  In  hernia  this  is  accomplished  by  dividing  the  stricture,  in  paraphi- 
mosis by  freeing  the  prepuce,  and  when  it  is  the  result  of  the  application  of  a  tourniquet 
or  splints,  by  their  removal,  and  so  on.  By  this  course,  if  the  parts  involved  are  not 
irreparably  lost,  a  recovery  may  take  place  by  natural  processes,  their  venous  circulation 
being  aided  by  position  and  other  means  When  gangrene,  however,  has  taken  place  in 
a  limb  from  this  cause,  its  early  amputation  is  necessary,  it  being  wiser  to  remove  the 
dead  part  at  once  before  the  setting  in  of  secondary  inflammation  which  may  spread  and 
cause  more  loss  of  tissue ;  the  seat  of  the  mechanical  force  fairly  indicating  the  extent  of 
mischief. 

In  gangrene  of  a  limb  from  a  ruptured  artery  or  aneurism,  the  same  practice  should  be 
resorted  to  for  similar  reasons ;  delay,  under  all  these  circumstances,  being  unnecessary 
as  well  as  injurious. 

HOSPITAL  GANGRENE, 

or  sloughing  phagedena,  is  an  affection  that  attacks  wounded  or  injured  parts,  and  chiefly 
in  over-crowded,  badly  ventilated,  or  ill-drained  hospitals.  At  times  it  presents  itself  as 
if  generated  in  a  ward  too  closely  filled  with  patients  who  have  suppurating  wounds ;  at 
others,  as  if  conveyed  into  a  ward  by  the  introduction  of  a  sloughing  or  fetid  sore.  Want 


is 


HOSPITAL  GANGRENE. 


of  cleanliness  in  the  treatment  of  suppurating  wounds  and  want  of  attention  to  sanitary 
laws  have  undoubtedly  much  to  do  with  its  propagation,  for  the  disease  seems  to  be  con- 
tagious as  well  as  infectious,  through  its  discharges.  Its  contagious  character  is  admitted 
by  all,  though  some  dispute  its  infectiousness.  Guthrie,  however,  in  his  '  Commentaries,' 
relates  the  following  striking  fact  bearing  upon  this  point:  "  Burgmans  says  that  hospital 
gangrene  prevailed  in  one  of  the  low  wards  at  Leyden,  in  17!)<S,  whilst  the  ward  above  it 
was  free.  The  surgeon  made  an  opening  in  the  ceiling  between  the  two,  in  order  to 
ventilate  the  lower  or  affected  ward,  and,  in  thirty  hours,  three  patients,  who  lay  next  the 
opening,  were  attacked  by  the  disease,  which  soon  spread  through  the  whole  ward." 

l\ro  forms  of  the  disease  exist.  In  one  the  ulcerative  action  is  the  more  violent, 
wounds  attacked  with  it  rapidly  spreading;  skin,  subcutaneous  and  connective  tissues  all 
disappear  under  its  action,  small  sloughs  taking  place  at  the  same  time.  Blackadder 
relates  how  a  vesicle  forms  and  ulcerates,  the  ulceration  rapidly  spreading,  leaving  a 
sharp  well-defined  edge  to  the  ulcer.  This  form  of  the  affection  Delpech  designated 
"  ulcerous,"  and  Boggie  "  phagedena  gangrenosa." 

In  the  second  form  the  tissues  die  in  masses,  forming  pale,  ash-colored,  pultaceous, 
horribly  offensive  sloughs ;  these  sloughs  giving  the  old  term  "putrid  degeneration"  to 
the  disease.  In  one  epidemic  the  ulcerative  form  will  predominate,  in  another  the 
sloughing,  and,  at  times,  it  appears  as  if  one  form  of  the  disease  would  give  place  to  the 
other. 

As  a  rule,  though  not  always,  an  open  wound  seems  requisite  for  the  disease  to  fix  upon. 
In  1849,  when  the  wards  of  Guy's  Hospital  were  last  filled  with  such  cases,  a  contused 
part  often  took  on  the  action,  the  affection  commencing  as  a  vesicle  the  base  of  which 
turned  at  once  into  a  grayish  slough,  which  rapidly  extended.  When  it  attacked  a  wound, 
the  edges  or  surface  would  cease  to  secrete,  but  assumed  a  gray  color,  and  as  a  slough, 
would  spread,  small  wounds  enlarging  even  in  twenty-four  hours.  When  the  slough  had 
ceased  to  spread,  ulceration  would  begin  to  throw  it  off ;  and  the  fetor  of  the  slough,  with 
the  debris  or  the  ulcerating  tissues,  formed  a  mass  of  decomposing  material  unequalled  in 
any  other  affection.  Skin  readily  died  under  the  influence  of  the  process  on  the  connec- 
tive tissue  ;  but  muscles  became  likewise  involved  ;  tendons  and  muscles  gave  way  only  in 
prolonged  cases,  and  hemorrhage  was  rare.  The  parts  around  the  wound  showed  small 
signs  of  change  till  the  sloughing  had  ceased  and  ulceration  had  commenced,  when  the 
line  of  separation  would  be  indicated  by  a  red  zone. 

The  constitutional  symptoms  of  the  disease  in  the  epidemic  I  have  witnessed,  were 
absent  at  the  outset,  and  there  was  certainly  neither  fever  nor  other  disturbance  to  indicate 
the  approach  of  the  action  ;  yet  when  the  local  disease  had  once  manifested  itself,  great 
depression  became  very  general.  It  was  always  remarked,  however,  that  the  constitutional 
symptoms  were  never  in  proportion  to  the  extent  of  the  local  affection.  When  strong 
subjects  were  attacked  the  local  mischief  told  but  little  upon  their  powers ;  while  with 
feeble  subjects  the  effects  were  more  marked. 

Military  surgeons,  however,  have  related  that  the  constitutional  often  preceded  the  local 
symptoms.  Hennan  states  this  very  clearly  ;  and  Thomson,  of  America,  found  a  like  result; 
while  Blackadder,  Delpech,  Guthrie,  and  Macleod,  found  the  local  affection  took  precedence 
in  point  of  time. 

It  would  rather  appear  from  the  descriptions  given  of  the  epidemic  at  various  times, 
that  the  ulcerative  form  is  more  commonly  preceded  by  constitutional  symptoms  than  the 
sloughing— the  sloughing  being,  apparently,  a  local  affection  at  the  first. 

During  the  late  German  campaign  Professor  Billroth  met  with  a  wound  disease,  which 
he  had  not  seen  before,  and  which  he  terms  "  diphtheritic  phlegmon,"  or  "  diphtheritic 
infiltration."  He  describes  three  cases  in  which  the  diphtheritic  appearance  occurred 
soon  after  operations,  and  was  speedily  followed  by  fatal  collapse.  The  entire  muscular 
structure  of  the  part  became  hard  and  stiff,  from  an  indurated  infiltration,  the  surface  of 
the  wound  being  of  a  pale  gray.  The  affection  was  especially  distinguished  from  <mn<n-ene 
by  an  absence  of  any  rapid  increase  of  the  ulcerative  process  or  of  inflammatory  redness 
in  the  vicinity;  the  surface  of  the  wound  exhibiting  a  lardaceous  whiteness,  and  not  the 
greasy  pulpiness  of  hospital  gangrene.  The  broad,  hard  infiltration  so  soon  following  the 
operation,  might  seem  to  be  due  to  contagion,  by  means  of  the  dressings  employed"  but 
this  was  scarcely  probable.  In  its  sporadic  form  it  especially  appears  to  affect  the  subjects 
of  septic  or  pyasmic  disease,  and  perhaps,  certain  conditions  of  the  secretions  inclined  to 
coagulation  may  favor  its  production. 

Treatment — Abundance  of  fresh  air  is  most  essential,  even  to  an  air-bath  as  main 
tained  by  a  constant  current  allowed  to  pass  through  the  ward  or  room  ;  isolation,  the  free 
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use  of  such  antiseptics  as  may  be  preferred,  and  close  attention  to  all  sanitary  measures 
should  be  scrupulously  observed.  During  the  early  stages  of  the  disease  irrigation  seems 
to  be  the  best  local  treatment.  Sponges  should  never  be  employed.  The  next  object 
should  be  to  take  away  all  sloughs  and  putrescent  material,  and  this  must  be  done  by 
caref  ully  cutting  the  existing  slough  with  scissors  or  scalpel  aided  by  the  dressing  forceps, 
and  mopping  the  surface  of  the  wound  with  cotton- wool  or  tow,  thus  thoroughly  cleansing 
the  whole  surface  of  the  wound.  The  third  aim  is  local  applications  to  prevent  the 
extension  or  return  of  the  sloughing. 

Of  these  applications  nitric  acid  was  formerly  the  chief,  the  acid  being  freely  applied  to 
the  diseased  parts,  and  carefully  introduced  into  every  hollow  and  excavation  into  which 
it  could  percolate. 

To  apply  the  acid,  writes  Wellbank,  "  the  sore  must  be  thoroughly  cleansed,  and  all  its 
moisture  absorbed  by  lint  or  tow.  The  surrounding  parts  must  next  be  defended  with  a 
thick  layer  of  ointment  ;  then  a  thick  pledget  of  lint,  which  may  be  conveniently  fastened 
to  the  end  of  a  stick,  is  to  be  imbued  with  the  acid,  and  to  be  pressed  steadily  on  every 
part  of  the  diseased  surface  till  the  latter  is  converted  into  a  dry,  firm,  and  insensible  mass. 
The  part  may  then  be  covered  with  simple  dressings  and  cloths  wet  with  cold  water." 

Dr.  Goldsmith,  of  America,  has  spoken  very  highly  of  the  value  of  bromine  as  an 
application,  which  arrests  ulceration  and  turns  sloughs  into  tough  deodorized  tissues. 
Others,  also,  have  adduced  sufficient  evidence  to  prove  its  value.  It  should  be  applied 
freely,  as  is  the  nitric  acid,  to  the  whole  surface,  its  application  being  repeated  when  the 
sloughing  or  ulceration  spreads.  Iodine  and  the  oil  of  turpentine  have  also  been  advocated ; 
the  latter,  it  is  said,  has  the  power  to  dissolve  the  sloughs  and  change  the  action  of  the 
disease.  Delpech  and  some  surgeons  speak  highly  of  the  actual  cautery,  and  when  the 
galvanic  cautery  is  to  be  had,  it  should  be  used — the  object  of  all  these  different  plans  of 
treatment  being  to  excite  a  new  action  on  the  surface  of  the  wound,  and  to  destroy  the 
sloughing  tissues  which,  doubtless,  by  mere  contact,  have  a  power  of  keeping  up  or  propa- 
gating the  disease. 

When  the  sore  is  extensive,  an  anaesthetic  should  be  administered  during  this  local 
treatment.  After  the  cauterization,  the  surface  of  the  sore  should  be  dressed  with  the 
permanganate  of  potash,  carbolic  acid,  or  iodine  lotion;  opium  should  be  added  to  allay 
pain;  bromine  in  solution,  two  drops  to  the  ounce  of  water,  is  also  beneficial. 

Dr.  Packard,  of  Philadelphia,  prefers  the  use  of  powdered  sugar  or  thick  syrup,  sugar 
being  a  hydrate  of  carbon  which  does  not  give  up  its  oxygen  and  is  well  known  for  its 
preservative  power  in  the  case  of  meats.  He  dusted  the  parts  with  the  sugar,  and 
covered  the  whole  with  wet  lint.  When  odor  exists  charcoal  should  be  mixed  with  the 
sugar. 

The  constitutional  treatment  consists  in  abundance  of  light  nutritious  food,  milk  being 
administered  as  freely  as  it  can  be  taken,  with  sufficient  stimulants  to  maintain  the  circu- 
latory system  and  assist  digestion. 

Tonics,  such  as  quinine  and  iron,  are  often  well  borne  in  large  doses,  five  grains  of  the 
former  dissolved  in  half  a  drachm  of  the  tincture  of  the  perchloride  of  iron  being  a  good 
recipe,  or,  when  quinine  cannot  be  taken,  the  tincture  of  nux  vomica  in  ten-drop  doses 
may  be  substituted. 

Opium  is  an  admirable  drug  when  the  ulcerative  action  is  present,  but  in  the  sloughing 
stage  it  is  not  so  satisfactory.  It  may  be  given  in  any  of  its  forms.  Chloral  is  probably 
a  good  remedy  for  a  like  purpose. 

ERYSIPELAS. 

Erysipelas  is  a  specific  disease  due  to  the  presence  of  some  blood  poison  that  has 
probably  been  introduced  into  the  body  from  without.  It  is  intimately  allied  with  other 
blood  poisons,  such  as  are  found  in  scarlet  or  puerperal  fevers,  or  septicaemia  in  any  of  its- 
forms;  for  these  poisons  seem  to  be  convertible.  It  is  not  so  much  an  hospital  disease  as 
is  generally  believed,  only  172  cases  having  taken  place  in  Guy's  Hospital  in  the  five 
years  ending  with  1870  out  of  9255  surgical  patients  which  were  admitted,  or  1-85  per 
cent.  No  less  than  253  cases  were  however  admitted  with  the  affection,  and  some  of 
those  recorded  as  having  been  transferred  from  one  of  the  wards,  simply  passed  through  it. 

[Of  sixty-five  cases  admitted  into  the  Pennsylvania  Hospital  during  the  five  years- . 
between  May,  1873,  and  May,  1878,  sixty-two  were  admitted  for  the  disease.1  J 

[»  Surgery  in  the  Pennsylvania  Hospital,  Philada.,  1880,  p.  94] 
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It  manifest?  its  presence  in  three  forms:  As  a  diseased  cutaneous  inflammation,  "sim- 
ple cutaneous  erysipelas  ;"  as  a  diffused  inflammation  of  the  cellular  tissue,  "  diffused 
cellular  inflammation;"  and  as  a  diffused  inflammation  of  both  skin  and  cellular  tissue 
combined,  "phlegmonous  erysipelas;"  the  two  latter  being  included  in  the  expression 
"  cellulo-cutaneous."  The  state  of  the  system,  the  temperament  and  habits  of  the  indi- 
vidual, have  much  to  do  in  determining  the  form  of  the  affection.  When  the  disease 
follows  an  injury,  it  is  called  "  traumatic ;"  when  it  occurs  spontaneously,  it  is  styled 
"  idiopathic." 

The  peculiarity  of  erysipelas  lies  in  the  diffused  character  of  the  inflammation  and  in 
its  atonic  nature.    It  is  both  infections  and  contagious. 

The  attack  is  occasionally  preceded  by  some  constitutional  disturbance,  but  as  often  as 
not  such  has  not  been  observed ;  the  severity  of  the  general  symptoms,  moreover,  in  no 
way  bears  any  proportion  to  that  of  the  local  disease.  Febrile  symptoms  ushered  in  by 
chilliness  and  rigor,  are  the  most  common,  the  tongue  being  probably  a  foul  one,  and  the 
bowels  constipated  or  relaxed.  As  the  disease  advances  the  fever  runs  high ;  delirium 
of  different  forms  appear,  and  the  pulse  becomes  quickened:  but  if  full,  it  will  always  be 
compressible,  and  often  irregular  and  intermittent.  Towards  the  close  of  the  disease, 
particularly  when  terminating  unfavorably,  the  pulse  will  be  small  and  weak.  The  tem- 
perature at  the  first  onset  of  this  disease  as  a  rule  rises  rapidly,  and,  in  its  decline,  falls  as 
last  {vide  figs.  4  and  5).  When  the  temperature  remains  high,  a  good  prognosis  should 
be  given. 


Fig.  4. 


Fig.  5. 
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Thermograph  of  erysipelas  supervening  upon  removal  Thermograph  of  erysipelas  in  a  man,  a;t.  29,  after  re- 

of  the  tarsal  bones  after  the  traumatic  temperature  moval  of  parotid  tumor.  Operation  (day  1)  followed  by 
had  subsided,  showing  rapid  elevation  of  temperature—  slight  traumatic  fever,  day  2,  and  steady  fall  in  tem- 
nearly  5  degrees— at  the  onset  of  the  disease  and  steady  perature.  Elevation  of  temperature,  day  4,  when  blush 
fall  during  convalescence.    Case  of  H.  B.,  at.  32.  first  became  visible,  and  steady  rise  for  three  days 

during  increase  of  disease  with  rapid  fall  on  its  sub- 
sidence.   Convalescence  on  eleventh  day. 

C.  de  Morgan,  Nunneley,  and  H.  Bird  assert  that  if  the  pulse  rise  in  frequency,  after 
the  sixth  or  seventh  day,  it  is  a  very  bad  sign.  I  cannot,  however,  endorse  this  observa- 
tion, although,  as  the  end  of  the  first  week  is  about  the  time  that  complications  appear  if 
they  occur  at  all.  it  may  possibly  be  correct. 

Frank  has  pointed  out  that  when  a  patient  has  had  febrile  symptoms  for  some  hours, 
attended  with  pain,  tenderness,  and  swelling  of  the  lymphatic  glands  of  the  neck,  there  is 
no  doubt  that  erysipelas  is  coming  on.  Chomel  held  the  same  view,  and  Campbell  de 
Morgan  relates  "  that  Busk  is  so  convinced  of  the  invariable  occurrence  of  affection  of  the 
glands  before  erysipelas  appears,  as  to  consider  it  a  pathognomonic  symptom,"  and  he 
believes  that,  although  the  blood  became  affected,  the  actual  primary  seat  of  the  local 
inflammation  was  in  the  absorbent  system.  Sometimes  swelling  and  excessive  tender 
ness  of  the  glands  precede  by  many  hours  the  appearance  of  a  blush  on  the  skin  These 
v.ews  accord  well  with  those  which  Dr.  Bastian  brought  before  the  Pathological  Society 
m  18o9,  based  on  the  post-mortem  examination  of  a  man  who  died  from  erysipelas  in  •> 
state  of  delirium  and  stupor.  In  this  case  finding  the  small  arteries  and  capillaries  of  the 
brain  plugged  with  embolic  masses  of  white  blood-corpuscles,  he  suggested  this  condition 
as  the  cause  of  the  delirium.  He  stated  "that  the  blood  change  is  a  general  one  and 
through  every  part  of  the  body  this  blood  is  carried  with  its  rebellious  white  corpuscles 
so  that  we  may  expect  that  in  all  organs  alike  the  same  obliterations  of  small  arteries  and 
capillaries  take  place  "  Thus,  when  those  of  the  liver  are  involved,  jaundice  mav  be 
produced,  and  when  those  of  the  kidney,  albuminuria,  these  conditions  bein-  occasionally 
found  in  erysipelas.  fe  U(-tasionaii) 

If  we  accept  Dr.  Bastian's  observations  pathologically,  and  look  to  the  condition  of  the 
white  blood-corpuscles  tor  an  explanation  of  many  of  the  phenomena  of  erysipelas,  we  may 
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fairly  admit  the  inference  from  clinical  observations  respecting  the  absorbent  system  to 
which  Frank  and  Busk  have  called  our  attention,  for  the  glands  of  this  system  and  the 
white  blood-corpuscles  are  generally  recognized  as  having  a  close  relationship.  All  these 
observations,  however,  require  confirmation. 

Local  Symptoms. — In  the  simple  form  of  cutaneous  erysipelas,  mere  excess  of 
vascularity,  as  indicated  by  the  vivid  redness  of  the  part  affected,  is  the  one  local  symp- 
tom ;  this  redness  rapidly  spreads.  A  sensation  of  heat  or  tingling  in  the  part,  and,  in 
rare  instances,  small  vesications  may  be  present.  On  pressure  the  redness  will  disappear, 
to  return  directly  the  pressure  is  removed,  but  there  will  be  no  pitting  of  the  parts  to 
indicate  oedema.  In  a  day  or  two  these  symptoms  will  subside  or  disappear,  the  cuticle 
desquamating. 

In  the  more  severe  form  of  cutaneous  erysipelas,  the  vascularity  of  the  skin  will  be  as 
intense  as  in  the  simple,  but  it  may  be  more  livid.  It  will  be  associated  with  some  per- 
ceptible thickening  of  the  parts — the  inflamed  tissues  feeling  raised  on  palpation.  This 
inflammation  will  spread  rapidly  in  one  or  other  direction,  sometimes  occurring  in  patches, 
and  these  patches  joining.  Where  much  cellular  tissue  exists,  oedema  will  rapidly  show 
itself,  as  in  the  eyelids  or  scrotum.  Small  or  large  vesicles  form  on  the  surface  containing 
either  a  clear  serum  or  a  blood-stained  or  sero-purulent  fluid,  the  latter  form  indicating 
great  depression. 

In  the  head  or  other  parts  where  the  skin  is  tight,  the  feeling  of  tension  is  very  great 
and  the  surface  looks  shining,  the  features  being  altogether  obliterated.  There  is  rarely 
however,  much  pain.    The  border  of  inflammation  is  invariably  well  defined. 

The  disease  runs  its  course  in  about  ten  days.  During  the  first  three  or  four  it  spreads, 
and,  having  reached  its  height,  declines,  the  redness  and  swelling  gradually  subsiding  and 
the  skin  desquamating.  In  some  cases  a  local  suppuration  takes  place,  and  this  is  always 
to  be  suspected  when  any  local  redness  remains  after  the  subsidence  of  the  inflammation. 
In  the  eyelids  and  other  parts  containing  loose  cellular  tissue  such  a  result  is  common. 
In  the  cachectic  subject  the  disease  is  always  more  oedematous  than  in  the  healthy.  When 
it  attacks  a  wound  the  general  symptoms  are  the  same,  but  the  local  consist  in  arrest  of 
secretion  in  the  part,  and  then  ulceration.  Where  union  has  existed,  disunion  appears, 
stumps  and  wounds  sometimes  reopening  and  discharging  a  thin  ichorous  fluid. 

After  the  disease  has  subsided,  repair  is  usually  slow,  but  at  times  it  goes  on  healthily 
to  complete  recovery. 

Simple  erysipelas,  unless  in  the  feeble  or  cachectic,  is  rarely  a  disease  of  much  danger. 
When  it  attacks  the  scalp  after  head  injuries  it  is  exceptional  to  find  it  followed  by  bad 
consequences.  In  free  living  subjects,  and  in  others  who  have  bad  viscera,  it  is  a  dan- 
gerous affection,  lighting  up  latent  disease  that  often  proves  fatal. 

Where  the  erysipelas  attacks  the  mucous  lining  of  the  throat,  fauces,  or  larynx,  it  may 
from  mechanical  causes  threaten  life. 

In  some  cases  the  disease  will  affect  different  parts  of  the  body  consecutively,  or  leave 
one  spot  to  attack  suddenly  another.  Such  cases  usually  indicate  want  of  power,  and  too 
often  are  found  in  those  who  have  some  organic  disease  of  the  kidney  or  other  excretory 
organ. 

Diffuse  cellular  inflammation  may  clinically  be  looked  upon  as  a  form  of  ery- 
sipelas, the  disease  attacking  primarily  the  cellular  tissue  instead  of  the  skin.  It  is 
characterized  by  the  same  diffused  form  of  inflammation  and  by  the  same  atonic  character. 
It  is,  however,  more  frequently  the  result  of  some  local  injury  sueh  as  a  punctured  or  dis- 
section wound  than  is  the  simple  form,  and  it  is  even  found  in  patients  from  whom  no 
such  history  can  be  obtained.  It  is  generally  associated  with  absorbent  inflammation  and 
glandular  enlargement. 

The  disease  appears  as  a  diffused  swelling  and  induration  of  the  cellular  tissue  of  the 
part  affected,  the  tissues  feeling  infiltrated  and  brawny,  and  the  skin  tense  from  over-dis- 
tension. When  suppuration  or  sloughing  of  the  cellular  tissue  has  taken  place,  fluctuation 
or  crepitation  will  be  detected  or  the  parts  feel  boggy.  The  skin,  if  not  previously  inflamed, 
will  now  participate  in  the  disease;  it  will  inflame,  ulcerate,  or  slough,  to  permit  the  escape 
of  the  pent-up  pus  or  sloughing  cellular  tissue.  When  resolution  takes  place  at  an  early 
period  of  this  affection,  the  skin  may  escape  uninjured,  but  such  a  result  is  rare. 

The  constitutional  symptoms  attending  these  changes  in  the  cellular  tissue  are  always 
those  of  great  depression.  The  febrile  symptoms  will  be  of  the  typhoid  type,  the  pulse 
feeble  from  the  first  although  rapid,  and  the  disposition  to  sink  very  marked.  Profuse 
sweating  is  an  early  and  constant  symptom.  Delirium  also  is  sometimes  present.  Visceral 
complications  are,  as  a  rule,  the  cause  of  death,  the  connection  between  this  affection  and 
pyaemia  being  very  close. 
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Phlegmonous  erysipelas  is  a  combination  of  the  two  former.  It  is  far  more 
serious  than  the  simple,  and  as  much  so  as  the  cellular  inflammation.  It  is  characterized 
by  a  diffused  inflammation  of  the  skin  and  cellular  tissue  together,  the  parts  having  a  strong 
disposition  to  suppurate  and  slough.  Resolution  is  almost  unknown  as  a  termination  of 
the  disease,  one  case  differing  from  another  only  in  the  extent  of  the  destruction  of  tissue 
with  which  it  is  accompanied.  It  is  commonly  the  result  of  some  punctured  wound  or 
injury  involving  the  skin  and  cellular  tissue  beneath,  and  begins  locally  as  a  brawny  infil- 
tration of  a  part,  the  skin  presenting  erysipelatous  redness,  of  a  dusky  hue.  To  the  finger 
the  parts  will  feel  more  solid,  and  pit  on  pressure;  the  boundary  between  the  inflamed  and 
uninflamed  skin  will  be  less  marked,  and  outside  the  limit  of  the  redness  the  skin  will  feel 
unnaturally  firm,  and  the  cellular  tissue  beneath  as  if  infiltrated. 

As  the  disease  progresses,  and  the  cellular  tissue  beneath  the  integument  becomes  infil- 
trated with  inflammatory  products,  the  skin  will  be  made  tense,  and  cease  to  pit  on  pres- 
sure; uniform  hardness  of  the  tissue  giving  place  to  a  sense  of  fluctuation,  as  of  fluid,  or 
to  a  boggy,  quaggy,  crepitating  feel  of  sloughing  cellular  tissue. 

If  the  case  be  left  to  nature,  the  skin  will  become  thin  and  ulcerate  in  parts  or  slough 
in  masses,  to  give  way  to  the  pent-up  and  sloughing  tissues.  Phlyctama?  appear  over  the 
dead  portions  of  skin  as  in  other  forms  of  gangrene,  while  the  pus  and  sloughs  which  escape 
are  always  fetid.  In  bad  cases  the  whole  cellular  tissue  of  a  limb,  with  large  portions  of 
integument,  may  die  in  this  way;  bands  of  skin,  held  down  by  fascia,  being  commonly 
felt,  which,  during  recovery,  will  become  the  centres  of  cutification. 

In  the  ordinary  run  of  cases  this  diffused  infiltration  of  the  cellular  tissue  is  confined  by 
the  fascia  to  the  subcutaneous  tissue;  but  in  some  instances,  when  the  cellular  tissue  that 
separates  the  muscles  becomes  involved,  the  case  assumes  a  far  more  serious  aspect,  for  the 
suppuration  is  then  of  a  burrowing  kind,  the  sloughing  more  extensive,  and  the  prospect 
of  recovery,  with  an  useful  muscle,  becomes  very  slender,  because  muscles  and  tendons 
may  not  only  slough  wholly  or  in  part,  but  on  recovery  taking  place,  they  become  so 
closely  bound  together  with  all  the  other  tissues  that  they  are  useless  as  moving  organs. 
From  this  cause,  after  phlegmonous  inflammation  of  the  hand  and  forearm,  a  stiff  and 
immovable  extremity  is  often  met  with,  the  hand  becoming  a  kind  of  fin. 

The  constitutional  symptoms  attending  phlegmonous  erysipelas  vary  considerably ;  their 
severity  depends  much  upon  the  rapidity  with  which  the  disease  spreads.  They  are,  how- 
ever, in  character  the  same  as  are  to  be  found  in  other  forms  of  the  affection,  though  pro- 
bably more  severe.  The  rigors  are  more  marked,  the  fever  higher,  the  pulse  more  rapid, 
and  the  tendency  to  fall  in  power  always  marked.  Thus,  in  the  second  stage  of  the  dis- 
ease— the  suppurative  or  sloughing — the  rigors  frequently  recur ;  cold  sweats  and  fever 
intervene  as  in  ague,  these  attacks  being  indicative  of  suppuration.  When  the  local 
affection  is  undergoing  repair,  or,  at  any  rate,  has  ceased  to  spread,  and  these  "false  ague 
fits"  persist,  some  internal  or  visceral  complication  may  be  looked  for,  as  the  blood  becomes 
poisoned  as  in  septicasmia,  and  often  to  the  extent  of  destroying  life. 

The  pathological  appearances  met  with  in  cases  of  death  from  erysipelas  have 
been  kindly  drawn  up  for  me  by  Dr.  J.  F.  Goodhart,  after  a  careful  analysis  of  the  post- 
mortem records  of  the  hospital.  They  admit  of  being  classified  as  local  and  general,  the 
former  including  all  those  morbid  changes  which  occur  in  the  primary  focus  and  in  the 
surrounding  parts  directly  extending  from  it;  the  latter,  the  various  alterations  of  blood 
or  tissue  found  in  any  secondary  foci  or  in  the  system  at  large. 

The  local  changes  vary  according  to  the  severity  of  the  disease  and  the  rapidity  with 
which  it  causes  death. 

In  the  slighter  forms,  where  it  has  not  been  the  immediate  cause,  but  has  supervened  as 
an  intercurrent  affection  in  the  course  of  some  other  disease,  it  may  often  happen  that  no 
morbid  appearance  is  visible  post-mortem  indicating  erysipelas.  Again,  the  skin  alone 
may  be  affected  either  with  a  mere  faint  purple  discoloration  or  with  slight  (edema,  or 
the  cuticle  may  be  raised  into  bulla?  or  separated  more  or  less  around.  °In  more  pro- 
nounced cases,  the  areolar  tissue  beneath  the  skin  and  along  the  tendons  and  intermuscular 
septa  has  numerous  minute  ecchymoses  and  extravasations  of  blood  in  it,  and  is  often 
soaked  with  yellow  serum  or  gelatinous  matter,  apparently  produced  by  a  delicate  fibrinous 
coagulum  ;  in  the  more  prolonged  or  in  severe  cases,  the  serum  is  replaced  by  <>-ood-lookin<* 
pus.  Ecchymoses  in  the  subcutaneous  areolar  tissue  are  very  common  even  in  cases  where 
death  has  been  very  rapid  and  no  other  morbid  appearances  are  seen. 

It  is  characteristic  of  the  further  changes  that  there  is  no  tendency  to  the  limitation  of 
the  disease  around  the  primary  focus ;  the  pus  or  serum  leads  to  the  formation  of 
abscess  sac,  but  spreads  along  the  subcutaneous  tissues  and  intermuscular  septa  somefil 
even  making  a  complete  dissection  of  the  muscles. 
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There  may  or  may  not  be  phlebitis  in  the  parts.  Where  it  exists,  the  interior  of  the 
veins  affected  is  colored  and  filled  with  a  grumous  chocolate-colored  fluid,  while  the 
inner  surface  of  the  vein  wall  is  rough  from  the  inflammatory  processes  it  has  undergone 
and  the  adhesion  of  small  particles  of  clot.  Where  the  disease  has  existed  some  time  a 
tube  of  semi-organized  clot  may  line  the  vein,  and  within  that  will  be  found  the  broken- 
down  clot  which  it  is  often  impossible,  microscopically,  to  distinguish  from  pus. 

It  is  quite  as  common,  if  not  more  so,  however,  to  find  the  vessels  unaffected  as  to  find 
them  plugged.  Pus  may  even  run  along  their  course,  sometimes  apparently  in  their 
adventitia,  but  generally  immediately  outside  it,  and  still  lead  to  no  clotting.  On  micro- 
scopical examination  in  these  cases  the  pus  is  seen  to  lie  in  smooth-walled  channels  which 
in  all  probability  are  lymphatic  spaces  (suppurative  lymphangitis). 

The  neighboring  lymphatic  glands,  i.  e.,  those  in  the  groin  if  the  disease  be  situated  in 
the  leg — the  axillary,  if  in  the  arm, — are  usually  swollen,  red,  and  ecchymosed  on  section, 
and  are  frequently  surrounded  by  the  same  kind  of  serous  fluid  as  is  found  in  the  imme- 
diate neighborhood  of  the  primarily  diseased  tissues.  The  tissues  of  all  the  diseased  parts 
are  said  to  be  crowded  with  small  vegetable  organisms  called  bacteria.  These  constitute 
the  local  changes.  It  may  be  as  well  to  add,  perhaps,  when  erysipelas  affects  the  scalp, 
that  a  yellow  color  of  the  vault  of  the  skull  is  often  observed,  and  also  that  suppuration 
between  the  bone  and  dura  mater  and  suppurative  arachnitis  and  meningitis  are  not  very 
unusual  sequence.  About  the  neck  it  may  be  followed  by  oedema  glottidis,  and  occa- 
sionally by  pericarditis  or  suppurative  inflammation  of  the  mediastinum. 

The  morbid  appearances  in  the  system  at  large  are  similar  to  those  found  in  septicae- 
mia from  other  causes,  viz.,  ecchymosis  about  the  pleura  and  pericardium  ;  a  fluid  and 
sometimes  treacly  state  of  the  blood,  congested  kidneys,  and  a  softened  state  of  the  liver  and 
spleen.  So  soft,  indeed,  is  the  latter  organ  that  were  it  not  for  the  capsule  it  would  at  times 
lose  all  shape.  The  blood  has  been  said  to  contain  bacteria,  but  I  have  never  found  such 
during  life,  though  they  are  sometimes  present  when  the  blood  is  examined  some  hours 
after  death.  In  addition  to  these  general  changes,  separate  foci  of  diffuse  cellulitis  are 
found — in  both  forearms  and  in  the  calf  of  the  leg,  for  instance,  after  a  primary  erysipe- 
latous state  of  the  scrotum — and  in  at  least  two  recorded  cases  a  similar  diffuse  cellulitis 
or  myocarditis  has  been  noticed  in  the  muscular  wall  of  the  heart.  Patients  with  erysipe- 
las are  also  liable  to  suppurative  peritonitis  and  pleurisy,  which,  though  commonly  so,  are 
not  necessarily  determined  by  the  presence  of  a  neighboring  wound.  A  subject  of  hernia 
or  ovariotomy  at  a  time  when  erysipelas  is  rife  will  be  likely  enough  to  die  of  suppurative 
peritonitis  ;  while  another  who  has  undergone  an  excision  of  the  breast  may  die  of  a 
similar  form  of  pleurisy  without  showing  any  external  evidence  of  erysipelas. 

A  wound,  however,  is  not  necessary.  For  example,  in  a  post  mortem  made  not  long 
since,  a  lady  about  sixty  had  been  nursing  a  friend  who  died  of  some  febrile  affection 
called  "  low  fever."  Within  a  few  days  she  herself  became  exceedingly  ill  and  died 
quickly.  The  inspection  revealed  what  had  only  been  evidenced  by  the  faintest  blush  on 
the  skin  during  life — viz.,  an  early  suppurative  inflammation  of  the  cellular  tissue  of  the 
right  axilla  and  pectoral  region,  and  pus  on  the  surface  of  both  pleurae;  all  this  without 
any  external  wound  whatever. 

As  occasional  causes  of  death  in  erysipelas  may  also  be  mentioned  acute  lobar  pneumo- 
nia, and  a  diphtheritic  sloughing  of  the  mucous  coat  of  parts  of  the  bowel ;  while  to  com- 
plete the  history,  it  must  also  be  said  that  at  times  when  erysipelas  is  present  in  an 
hospital  or  its  neighborhood,  not  only  are  cases  of  pyaimia  with  the  known  manifestations 
frequent,  such  as  abscesses  in  the  viscera  and  pus  in  the  joints  ;  but  patients  suffering 
from  chronic  suppuration  become  feverish  and  die  without,  it  may  be,  any  adequate  cause 
appearing  in  the  viscera. 

In  this  description  of  the  pathological  appearances  found  in  erysipelas  no  attempt  is 
made  to  distinguish  between  it  and  cellulitis.  The  morbid  changes  in  both  are  the  same, 
and  it  is  as  impossible  in  the  deadhouse  as  at  the  bedside  to  separate  the  two. 

Treatment. — The  disease  in  all  its  forms  being  essentially  an  atonic  one,  nothing  like 
"  antiphlogistic"  remedies  are  to  be  entertained,  and  in  the  simpler  forms  which  have  a 
tendency  to  run  a  definite  course,  the  practitioner  has  merely  to  guide  his  patient  through 
the  attack,  and  to  ward  off  whatever  might  prove  injurious.  With  these  objects  when  the 
patient's  powers  are  good,  and  no  indications  of  feebleness  manifest  themselves,  a  mild 
aperient  or  purge,  to  clear  out  the  bowels,  with  bland  nutritious  food,  such  as  milk  and 
beef-tea,  are  probably  sufficient  remedial  means  ;  the  disease,  on  the  third  or  fourth  day, 
attaining  its  height,  and  then  declining. 

Should  any  feebleness  or  want  of  power  appear  at  the  beginning  or  during  the  course  of 
the  disease,  tonics  are  indicated,  and  of  these  iron  seems  the  best.    The  tincture  of  the 
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perchloride  in  half-drachm  doses,  or  more  to  an  adult  frequently  repeated,  with  or  without 
quinine  or  strychnia,  acts  at  times  like  a  charm.  Its  use  was  introduced  to  British  sur- 
geons by  Dr.  II.  Bell,  of  Edinburgh,  in  1851,  and  stands  unrivalled,  although  Velpeau,  in 
1841,  had  previously  declared  its  value.    It  doubtless  often  cuts  short  the  disease. 

In  the  earliest  stage  of  the  affection,  when  the  first  patch  of  inflammation  appears  on 
the  skin  or  around  a  wound,  an  emetic  may  at  times  abruptly  check  the  attack. 

When  food  cannot  be  taken,  stimulants  must  be  substituted,  and  it  is  often  possible  to 
introduce  into  them,  and  particularly  into  stout,  some  essence  of  meat.  The  form  of 
stimulant  must  depend  upon  circumstances,  but,  as  a  rule,  that  which  the  patient  lias  been 
in  the  habit  of  taking  is  the  best.  When  brandy  is  given  it  should  be  mixed  with  milk 
or  egg,  it  being  always  better  not  to  give  stimulants  alone.  The  amount  must  be  regulated 
with  care,  for  over-excitation  of  the  system  is  always  bad. 

Hypnotics  or  sedatives  should  be  used  with  caution,  for  they  are  not  usually  beneficial. 
Of  these,  chloral  seems  less  liable  to  disagree  than  opium  ;  camphor  and  henbane  in  five- 
grain  doses,  are  thought  well  of  by  some,  while  ammonia  is  as  highly  recommended  by 
others. 

In  phlegmonous  and  cellular  erysipelas  the  same  principles  of  practice  are  applicable. 
In  the  suppurative  or  sloughing  stages  it  is  necessary  to  give  abundance  of  good  food  of 
all  kinds,  and  stimulants  in  proportion  ;  strong  animal  broths  and  milk  are  the  best  forms 
of  diet. 

Local  Treatment  The  inflamed  parts  should  always  be  kept  warm  and  raised,  air 

being  excluded  from  the  surface;  consequently,  when  the  head  and  face  are  implicated 
with  simple  erysipelas,  the  old  practice  of  flouring  the  parts  is  effective.  Warm  fomenta- 
tions, however,  where  they  can  be  applied,  are  the  best,  especially  when  medicated  with 
poppy,  hop,  or  chamomile.    Cold  applications  are  injurious. 

In  the  face  and  head,  when  the  parts  are  very  tense  and  painful,  relief  is  readily  given 
by  following  the  practice  of  Sir  R.  Dobson  in  puncturing  the  skin  with  a  series  of  small 
punctures — oozing  of  blood  or  serum  being  encouraged  by  warm  applications. 

Mr.  Luke  thought  highly  of  the  free  use  of  collodion,  applied  over  the  part ;  Mr.  Nor- 
ris,  of  the  compound  tincture  of  iodine  ;  Mr.  Higgenbottom,  of  solution  of  nitrate  of 
silver,  twenty  grains  to  the  drachm  of  water ;  others,  of  the  sulphate  of  iron,  a  drachm  to 
a  pint.  The  tincture  of  the  perchloride  of  iron  has  also  been  recommended  for  the  same 
purpose.  I  have  employed  at  times  all  these,  likewise  a  mixture  of  iron  and  glycerine, 
but  none  of  them  have  any  certain  power  of  arresting  the  progress  of  the  disease  ;  in  some 
eases  success  seems  to  attend  their  use,  but  in  others  they  appear  valueless.  Some  Amer- 
ican surgeons  speak  strongly  in  favor  of  the  application  of  a  solution  of  bromine  on  lint, 
with  oiled-silk  over  the  whole  ;  and  quite  recently  the  subcutaneous  injection  of  a  solution 
of  carbolic  acid  has  been  highly  spoken  of.  Dr.  De  Morgan  believes  there  are  not  many 
things  more  comforting  to  the  patient  than  a  thick  layer  of  cotton-wool  placed  over  the 
part,  to  which  powder  or  collodion  has  been  applied. 

The  local  treatment  of  the  cellulo-cutaneous  forms  of  the  disease  must  be 
conducted  on  the  same  principles  as  the  simple,  but  as  soon  as  anything  like  tension  of 
the  integument  appears — this  tension  being  clearly  caused  by  the  presence  of  inflamma- 
tory exudation  in  the  subcutaneous  tissue — incisions  should  be  made  deep  enough  to  allow 
of  the  escape  of  the  effused  serum  from  the  cellular  tissue  beneath  the  skin,  and  long 
enough  to  relieve  the  tension  of  the  whole.  Some,  and  among  them  the  late  Sir  W. 
Lawrence,  recommended  the  incision  to  be  free,  so  as  to  extend  the  whole  length  of  the 
affected  part.  Others,  among  whom  I  claim  a  place,  prefer  a  greater  number  of  limited 
incisions.  These  limited  incisions  answer  the  same  purpose  as  the  long,  and  arc  not 
attended  with  so  copious  a  hemorrhage,  or  with  so  great,  a  risk  to  life.  Even  after  these 
the  bleeding  is  at  times  profuse,  but  it  may  gradually  be  readily  arrested  by  elevating  the 
limb  and  by  temporary  pressure. 

When  suppuration  and  sloughing  exist  the  surgeon  must  let  out  all  matter  as  soon  as 
formed,  for  there  is  little  doubt  that  the  disease  is  kept  up  by  its  presence.  The  opening 
into  these  abscesses  should  be  free,  and  their  cavities  kept  (dean  by  careful  washing  out 
at  each  dressing,  a  detail  which  adds  materially  to  the  comfort  of  the  patient  and  the  well- 
doing of  the  case.  Condy's  fluid  or  iodine  lotion  should  be  employed.  De  Morgan  pre- 
fers a  solution  of  chloride  of  zinc,  fifteen  grains  to  the  ounce.  Water  dressings  should  be 
applied  to  the  parts,  and  frequently  changed,  a  warm  fomentation  over  the  lint  beiW  often 
useful.  Poultices  are  not  so  good,  although  at  times  patients  say  they  derive  the  most 
comfort  from  them.  During  the  period  of  repair  the  surgeon  will  often  have  to  lay  open 
sinuses.    When  the  sloughing  has  been  very  severe  amputation  may  be  called  for.' 

It  has  ever  to  be  borne  in  mind  that  erysipelas  is  highly  contagious  and  infectious. 


ERYTHEMA. 
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[Experience  in  the  Pennsylvania  Hospital  has  been  unexpectedly  at  variance  with  this 
usually  accepted  doctrine.]  In  hospital  practice,  consequently,  every  case,  as  it  arises, 
should  be  separated  from  others  in  which  wounds  exist,  and  transferred  to  a  separate 
ward.  All  dressing  and  towels  as  they  leave  the  ward  or  chamber  should  be  burned  or 
disinfected  ;  and  a  sponge  should  never  be  used.  Plenty  of  fresh  air  ought  to  be  admitted 
into  the  room,  but  no  draught;  and  disinfectants  should  be  distributed  freely  about.  No 
medical  practitioner  under  any  circumstances  should  go  direct  from  a  case  of  erysipelas  to 
a  midwifery  case,  or  to  dress  a  wound  of  any  sort,  accidental  or  surgical.  If  he  is  obliged 
to  tend  a  labor  when  in  charge  of  such  a  case,  he  should  allow  as  much  time  as  possible 
to  intervene  before  doing  so,  and  then  should  attend  only  after  having  changed  his  clothes 
and  carefully  disinfected  his  hands,  for  there  is  a  direct  connection  between  erysipelas  and 
puerperal  fever. 

ERYTHEMA. 

Erythema  finds  its  place  here,  as  in  its  clinical  features  it  bears  some  resemblance  to 
the  simple  cutaneous  erysipelas,  and  has  been  mistaken  for  it.  It  appears  as  a  roseate  or 
more  vivid  injection  of  the  skin,  of  a  local  or  general  character,  disappearing  on  pressure, 
and  accompanied  with  some  slight  degree  of  ocdematous  swelling, 

In  its  mere  transitory  form,  when  it  appears  as  a  cutaneous  hyperemia,  it  may  be 
regarded  as  a  symptom  of  some  bowel  or  intestinal  irritation,  induced  by  irregularity  in 
diet  or  other  cause.  In  so-called  bilious  subjects  it  is  by  no  means  uncommon,  a  local 
patch  of  redness  on  some  part  of  the  face,  or  other  part  of  the  body,  often  indicating  the 
approach  of  a  "  bilious  attack."  It  is  found,  also,  where  organic  disease  of  the  intestines 
is  present.  In  other  cases  it  precedes  an  attack  of  smallpox,  attends  vaccinia,  and  is  com- 
mon in  children. 

Hebra  gives  the  term  erythema  fugax  to  all  these  symptomatic  forms  of  erythema. 

Erythema  is  a  disease,  more  commonly  attacks  the  extremities  than  the  trunk,  and 
the  dorsal  surfaces  in  preference  to  other  parts.  When  the  efflorescence  appears  in  small 
patches  of  papules  or  tubercles  upon  the  fingers  or  hands,  the  terms  E.  papulatum  and  E. 
tuberculatum  are  respectively  given. 

When  these  patches  assume  the  form  of  a  red  ring,  the  term  E.  annulare  is  applied  to 
it.  When  a  second  ring  forms  around  the  first,  before  it  has  passed  away,  or  when  it  is 
represented  by  a  small  spot,  the  E.  iris  is  formed  ;  and  where  many  such  circles  or  half- 
circles  appear  together,  and  touch  or  coalesce  and  spread,  the  E.  circinatum  and  E.  gyra- 
tum  are  respectively  present.  Wilson  mentions  a  case  in  which  the  E.  gyratum  covered 
the  whole  body  ;  but  all  these  different  forms  of  erythema  must  be  regarded  as  different 
stages  of  the  same  disease.  Hebra  says,  "  it  will  depend  on  the  period  at  which  the 
patient  comes  under  medical  observation  whether  the  case  shall  be  diagnosed  as  E.  pctjm- 
latum  or  E.  gyratum."  He  gives  one  term  to  the  whole,  K.  multiforme.  As  the  disease 
subsides,  a  slight  desquamation  follows,  and  then  some  small  deposit  of  pigment.  Mr. 
Morrant  Baker  describes  an  Erythema  serpens  which  follows  a  slight,  probably  poisoned 
abrasion,  and  spreads  in  a  circular  manner,  leaving  the  injured  part  well.  It  generally 
occurs  in  the  hand.    ('  St.  Barthol.  Hosp.  Rep.'  vol.  ix.) 

All  these  forms  run  a  definite  course,  and  have  a  tendency  to  get  well,  lasting  from  one 
to  three  or  four  weeks.  They  require  for  treatment  little  else  than  a  well-selected  diet 
and  attention  to  the  bowels. 

Erythema  occurs  at  times  during  the  secondary  stage  of  cholera. 

The  erythema  that  precedes  or  accompanies  an  attack  of  elephantiasis  is  worthy  of 
notice. 

Erythema  nodosum,  however,  is  a  more  definite  affection  ;  it  is  found  in  both  sexes,  but 
more  commonly  in  the  female  ;  it  is  also  usually  seen  upon  the  legs,  but  not  rarely  upon 
the  arms  as  well  as  other  parts  of  the  body.  It  shows  itself  in  raised  and  tender  oval 
patches  of  very  variable  size,  and  of  a  red  color ;  some  being  the  size  of  a  sixpence,  others 
that  of  an  orange,  and  these  patches  at  times  join.  At  first  they  are  of  a  bright  red  color, 
but  as  they  die  away  they  become  of  a  livid  hue,  appear  like  bruises,  and  lastly  are  of  a 
yellow  tint.  The  cuticle  always  desquamates.  When  the  disease  is  limited  there  may 
be  no  constitutional  disturbance,  although  occasionally  some  febrile  symptoms  appear,  and 
there  is  usually  some  evidence  of  derangement  of  the  digestive  organs  with  afoul  tongue. 
As  often  as  not,  however,  the  local  disease  is  the  first  symptom  that  attracts  attention. 
The  eruption  is  often  symmetrical.  When  it  appears  over  the  tibia  and  the  skin  is  very 
red  and  painful,  it  is  often  mistaken  for  some  more  serious  affection,  such  as  periostitis  ; 
but  the  absence  of  the  severe  constitutional  disturbance  which  commonly  attends  this  affec- 
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tion,  ought  to  prevent  such  an  error.  The  history  of  the  case  is  enough  to  distinguish  if 
from  ;t  bruise  :  and  the  different  centres  of  redness  or  congestion  from  erysipelas. 

Its  treatment  is  simple.  Saline  purgatives,  tonics,  and  a  carefully  regulated  diet  are,  as 
a  rule,  sufficient  in  a  general  way  ;  and  the  application  of  a  lead'  lotion  to  the  inflamed 
part,  with  elevation  of  the  limbs,  is  generally  all  the  local  treatment  that  is  required  ;  hut 
in  exceptional  cases  warm  fomentations,  with  or  without  poppy  decoction,  give  greater 
comfort. 

ON  TRAUMATIC  FEVER,  SEPTICEMIA,  AND  PYEMIA. 

Inflammatory  fever,  surgical,  suppurative,  or  traumatic  fever;  septicemia,  ichorremia, 
puerperal  fever,  and  pyaemia,  may  all  be  considered  as  so  many  different  names  for,  and 
manifestations  of,  one  condition,  viz.,  blood-poisoning. 

In  inflammatory  and  surgical  fever  "  the  returning  fluids  of  the  inflamed  part,  its 
venous  blood,  and  its  lymph,  are  the  agents  of  general  infection"  (Simon),  the  poisoning 
being  "  due  to  the  introduction  into  the  torrent  of  the  circulation  of  toxic  substances  pro- 
duced by  the  organism  itself"  (Maisonneuve),  the  poison  being  probably  derived  from 
disintegrated  tissues  and  generated  from  within  the  body. 

In  septicaemia,  ichoraemia,  puerperal  fever,  and  pyaemia,  the  absorption  of  putrid  inflam- 
matory products,  or  of  pus  or  pus-forming  material,  or  of  some  other  poison,  whether  from 
a  wounded  part  or  not,  is  the  undoubted  cause  of  the  disease  ;  the  poison  being  taken  into 
the  body,  either  by  the  veins  or  by  the  absorbents  from  without.  Traumatic  or  surgical 
fever  may,  however,  pass  into  septicaemia,  and  this  into  pyaemia,  the  first  being  the 
mildest  form  of  blood-poisoning,  the  last  the  most  severe.  Surgical  fever  generally  ends  in 
recovery,  pyemia  after  the  formation  of  secondary  abscesses,  either  in  the  viscera,  joints 
or  connective  tissue,  in  death. 

One  and  all  are  ushered  in  by  very  similar  general  symptoms,  and  an  outline  of  those 
met  with  in  a  typical  example  of  inflammatory  fever  will  be  found  in  a  former  page  ;  "  but 
practically  the  affection  shows  numberless  grades  and  differences  and  complications.  First, 
there  are  wide  differences  of  degree  and  character,  for  in  proportion  as  the  local  process  is 
less  acute  and  less  extensive  there  is  less  attendant  febrility  ;  and  in  proportion  as  the 
local  process  has  to  invade  fewer  successive  strata  of  texture,  the  fever  is  of  shorter 
course.  On  the  one  hand,  it  may  be  so  slight  as  readily  to  escape  notice,  and  may  end 
within  a  few  hours  of  its  commencement;  on  the  other  hand,  it  may  last  in  full  force  dur- 
ing many  successive  days,  and  may  be  so  severe  as  to  shake  the  patient's  life  to  its  foun- 
dation ;  and,  besides  these  differences,  there  are  varieties  of  result,  sometimes  from  com- 
plicative local  conditions,  sometimes  from  peculiar  susceptibilities  of  the  patient.  If  the 
wound  become  the  seat  of  some  large  textural  disorganization,  with  consequent  soakage  of 
putrefying  material,  more  marked  signs  of  blood  pollution  may  be  expected  to  mix  with 
or  supersede  those  of  common  inflammatory  fever ;  the  patient's  general  state  will  then 
incline  to  be  one  of  depression  and  apathy  ;  his  tongue  will  be  more  than  commonly  foul, 
and  fetid  diarrhoea  will  probably  exist;  or  if,  perchance,  during  the  local  process  it  hap- 
pen (as  is  especially  apt  to  be  the  case  where  cancellous  bone-structure  is  affected)  that 
pus  passes  up  a  vein  into  the  general  stream  of  blood,  the  patient's  improvement  is  abruptly 
cut  short  by  the  severe  recurrent  rigors  and  sweating  of  pyeemia,  accompanied  by  local 
sinus  of  secondary  suppuration  in  parts  to  which  the  pus  is  conveyed."  (Simon.) 

Confirmed  blood-poisoning,  therefore,  is  characterized  not  only  by  all  the  symptoms  of 
inflammatory  fever,  but  by  severe  rigors  breaking  in  upon  the  febrile  symptoms  ;  by  sudden 
unit  marked  variations  of  temperature  (vide  tig.  6),  by  profuse  s>vea,ts  and  great  depres- 
sion of  the  patient's  powers;  and  when  these  symptoms  occur  in  the  course  of  an  attack 
of  inflammatory  fever,  severe  blood-poisoning  is  certainly  indicated  ;  the  gravity  of  the 
attack  being  measured  by  the  intensity  of  the  symptoms.  We  generally  meet,  moreover, 
in  pyaemia  with  local  signs  of  inflammation  of  some  internal  organ  or  external  part  of  the 
body,  and  this  inflammation  runs  on  to  the  formation  of  metastatic  or  secondary  abscesses 
as  they  are  called.  When  an  internal  organ  is  involved  in  this  disease  the  result  as  a  rule 
is  fatal.  When  suppuration  attacks  the  integuments  or  extremities,  although  it  may  be 
severe,  there  is  always  some  hope  of  recovery.  It  is  an  interesting  clinical  fact  that  these 
two  different  forms  are  rarely  met  with  in  the  same  subject.  They  may  for  clearness  be 
separately  called  internal  and  external  pyaemia,  or  acute  or  chronic :  pyaemia,  when  in- 
volving  internal  parts,  being  generally  rapid  in  its  course  and  fatal  ;  and  when  attacking 
external  parts,  it  is  as  a  rule  chronic;  at  times,  however,  the  latter  may  supervene  upon 
the  former  variety. 

In  many  cases  of  pyaemia  a  peculiar  sweet,  hay-like  odor  of  the  breath  is  undoubtedly 
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present.  Some  authors,  and  Braid  wood  is  amongst  them,  look  upon  this  symptom  as 
pathognomonic. 

Traumatic  fever,  when  it  occurs,  generally  makes  its  appearance  from  the  second 
to  the  ninth  day  after  an  accident  or  operation, and  seldom  lasts  over  a  week.  In  a  simple 
case  it  may  subside  after  twenty-four  hours,  and  in  a  severe  one,  it  may  continue  for  a 
week.  When  a  relapse,  or  a  second  sudden  rise  of  temperature  takes  place,  grave  mischief 
may  be  anticipated — some  local  inflammation,  internal  or  external,  being  thus  indicated. 
Billroth  has  described  this  second  attack  of  fever  as  "  secondary  fever."  When  it  runs 
on  for  a  more  lengthened  period  than  a  week  severe  complications  are  sure  to  exist  to 
keep  up  the  symptoms.  During  its  course  the  temperature  of  the  body,  naturally  98-6° 
F.  may  rise  suddenly  5°  or  6°  F.,  and  in  ordinary  cases  its  fall  is  as  a  rule  gradual ;  while 
with  its  fall  defervescence  takes  place.  Should  the  fall  be  sudden,  a  general  breakdown 
of  the  powers  of  the  patient  is  indicated,  and  under  these  circumstances  sloughing  of  the 
wound  may  be  expected.  The  rise  of  temperature  is  generally  accompanied  by  an  arrest 
of  secretion  or  some  change  of  action  in  the  wound,  but  the  fall  of  temperature  indicates 
the  on-coming  of  suppuration. 

These  points  are  well  seen  in  the  following  thermographs,  figs.  6,  7,  8,  9,  and  10  : — 

Fig.  6. 


Thermograph  of  acute  ostitis  of  the  tibia  in  a  hoy,  set.  16,  ollowing  a  blow  ;  admitted  into  Guy's  on  the  fourteenth 
'lay  with  pyaemia  which  destroyed  life  on  ninth  day.  The  table  well  shows  the  fluctuation  of  temperature  which  is 
found  in  pyiemia  with  the  night  and  morning  variations. 


Fig.  7. 


Fig.  8. 
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Thermograph  of  traumatic  fever,  rise  for  three  days, 
sudden  fall,  after  amputation  at  hip-joint,  in  a  boy  set.  9, 
terminating  in  recovery. 
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Thermograph  of  traumatic  fever,  sudden  rise  and  steady 
fall  after  amputation  of  the  leg  for  disease  of  foot  in  a 
man  set.  52,  terminating  in  recovery. 


Fig.  9. 


Fig.  10. 
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Thermograph  of  traumatic  fever  after  operation  for 
ruptured  perineum.  Fever  at  its  height  on  fifth  day,  when 
quill  sutures  were  removed,  after  which  there  was  a 
sudden  fall  and  a  steady  convalescence.    Patient  set.  45. 


Thermograph  of  traumatic  fever  after  ovariotomy  in 
a  woman  set.  43,  ending  in  recovery.  Temperature  never 
rose  above  100. 


It  is,  however,  important  to  know  that  traumatic  fever  is  by  no  means  a  necessary 
consequence  of  an  injury  or  operation,  however  severe  ;  that  it  may  follow  a  trivial  injury 
<>r  fail  to  follow  a  severe  one  ;  and  that  it  is  quite  impossible  to  predict  its  occurrence  under 
any  circumstances.  After  a  large  number  of  capital  operations  it  is  entirely  absent, — I 
should  say  after  one-third, — and  since  the  practice  of  the  torsion  of  arteries  has  been 
adopted  and  wounds  have  consequently  been  freed  from  the  presence  of  such  foreign  bodies 
as  ligatures,  the  number  of  cases  in  which  it  is  absent  lias  decidedly  increased. 

When  blood-poisoning  attacks  a  patient  the  subject  of  a  wound,  whether  caused  by 
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operation  or  injury,  it  is  generally  to  be  observed  that  the  secretion  of  the  wound  becomes 
sanious,  serous,  or  fetid  ;  probably  it  will  be  arrested,  and  the  surface  will  become  glazed 
or  glassy  or  perchance  assume  a  sloughing  action.  The  integumenl  around  the  wound  will 
often  have  an  erythematous  blush,  or  acquire  a  peculiar  leaden,  dusky  appearance,  which 
is  somewhat  typical.  Union  if  progressing  will  cease  or  disunion  may  result.  When  any 
internal  organ  is  implicated,  special  symptoms  indicative  of  disturbance  of  its  functions 
will  be  present.  When  the  brain  is  involved  there  will  be  sleeplessness  or  delirium  of  a 
low  muttering  kind,  some  unconsciousness  from  which  the  patient  can  be  aroused  only  to 
relapse — "relapsing  unconsciousness ,"— and  in  rare  cases  acute  delirium  and  mania. 

When  the  respiratory  organs  are  involved — and  it  may  be  stated  that  they  are  so  far 
more  frequently  than  any  other — difficulty  of  breathing,  with  a  harsh  dry  cough,  and  per- 
haps viscid  blood-stained  sputum,  are  the  prominent  symptoms;  occasionally  pleuritic 
pains  are  present,  or  symptoms  of  bronchitis,  with  great  dyspnoea. 

When  the  abdominal  viscera  are  affected,  nausea  or  sickness  is  a  prominent  symptom, 
and  profuse  diarrhoea;  the  latter  in  some  cases  apparently  carries  off  the  poison.  When 
anything  like  sallowness  of  the  skin  or  jaundice  appears,  hepatic  abscess  should  be  sus- 
pected ;  and,  under  these  circumstances,  there  will  often  be  pain  in  the  region  of  the  liver. 
At  the  same  time  the  reader  must  remember  that  a  slight  degree  of  jaundice  is  often 
present  without  hepatic  suppuration.  The  urine  is  rarely  altered  either  in  character  or 
in  quantity,  although  at  times  it  is  scanty  and  dark  colored.  When  severe  or  dull  pains 
are  experienced  in  a  joint,  suppuration  should  be  suspected  ;  and  anything  like  so-called 
rheumatic  pains  occurring  in  a  patient  with  pyaemia  becomes  a  source  of  suspicion  ;  "  rheu- 
matic" pains  in  blood-poisoning  too  often  mean  joint  or  bone  mischief  of  a  suppurative 
kind.  It  is  also  remarkable  how  slight  the  symptoms  often  are  in  these  cases  where  severe 
local  disease  exists.  This  fact  demands  that  the  surgeon  should  ever  be  on  the  watch  to 
detect  anything  like  local  changes;  inasmuch  as  it  is  a  pathological  truth  that  there  is 
no  organ  or  tissue  of  the  body  in  which  suppurative  disease  may  not  take  place  in  a  case 
of  blood-poisoning  or  pyemia  ;  and  it  is  certainly  true  that  the  existence  of  severe  local 
disease  is  too  often  only  first  discovered  on  the  post-mortem  table. 

What  then,  it  may  be  asked,  are  the  pathological  conditions  fonnd  after  death  in  a  case 
of  blood-poisoning  or  pyaemia — using  this  word  in  a  general  sense? 

The  analysis  (shown  in  the  following  table)  of  203  fatal  cases,  which  I  have  collected 
from  the  records  of  Guy's  Hospital  with  the  sanction  of  my  colleagues  Drs.  Wilks  and 
Moxon,  by  whom  all  the  examinations  were  made,  will  answer  this  question. 


Analysis  of  203  Fatal  Cases  of  Ptjemia. 


Nature  of  accident  or  disease. 
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4 

13-8 

Injury  to  scalp  and  skull... 

11 

11 

1» 

7 

63-6 

5 

4.V4 

1 

9- 

2 

18-1 

Inflammation  and  suppura- 

33 

30 

9„. 

8 

24-2 

8 

24  2 

5 

15-1 

2 

6- 

5 

151 

8 

24-2 

5 

151 

Disease  of  urinary  organs  . . 

22 

22 

10 

45-4 

1 

45 

1 

45 

1 

4-5 

Disease  of  bones  and  joints. . 

28 

27 

932- 

6 

21-4 

8 

28-5 

4 

14-2 

4 

14-2 

6 

21-4 

2 

7-1 

Operations  on  soft  parts  .... 

5 

5 

240- 

1 

20- 

1 

20- 

1 

20- 

1 

20- 

1 

20- 

6 

5 

2a3- 

3 

50- 

2 

33-3 

— 

1 

16-6 

2 

33-3 

5 

5 

5l00 

■ju:s 

186 
or 
91-6 
per 
cent. 

7« 
or 
38.4 
per 

cent. 

552 

■Zr 

36 

17-7 

19 

9-3 

11 

5-4 

13 

6-4 

238 

21 

10-3 

1  In  which  the  lungs  were  alone  involved,  with  per  cent. 

2  Alone  in  two  cases  only,  in  all  others  lungs  involved. 

3  Sterno-clavicular  in  eight. 
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Pathological  Conditions  from  Pycemia  found  after  Death. 

The  lungs. — The  most  prominent  fact  indicated  by  this  table  has  reference  to  the 
lungs,  for  it  proves  that  in  the  larger  proportion  of  fatal  cases  of  blood-poisoning  these 
organs  are  implicated,  and  further,  that  in  many  they  are  the  only  parts  involved.  Lung 
mischief  was  found  one  hundred  and  eighty-seven  times  in  two  hundred  and  three  cases  ; 
while  in  seventy-eight  cases,  or  thirty-eight  in  every  hundred,  the  lungs  were  the  only 
organs  affected.  Lobular  pneumonia  is  the  form  in  which  the  disease  is  generally  found  ; 
and  when  even  a  lobar  pneumonia  is  present,  it  can  usually  be  made  out  to  have  originated 
in  lobules,  and  to  have  spread  from  them  as  centres.  This  lobular  pneumonia,  like  the 
lobar  form,  is  also  generally  seen  in  the  lower  lobes,  and  not  at  the  apices  ;  and  nearer  the 
surface  than  the  central  parts.  The  earliest  indication  of  disease  is  a  lobular  pneumonia, 
and  "subsequently,"  says  Wilks,  "  these  congested  spots  are  found  to  contain  inflammatory 
products,  and  thus  we  have  red  hepatization,  suppuration  or  sloughing,"  all  these  stages 
of  inflammation  being  visible  in  individual  masses.  Associated  with  this  lobular  pneu- 
monia some  ecchymosis  of  the  surface  of  the  lung  will  generally  be  found — a  purpuric 
condition  in  fact — strongly  suggestive  of  blood-poisoning.  Pleurisy,  moreover,  generally 
exists,  the  fact  being  accounted  for  by  the  superficial  position  of  the  lobular  pneumonia. 

T/ie  liver,  like  the  lungs,  is  also  attacked  in  its  lobules.  These  may  be  found  only 
congested,  or  in  any  intermediate  condition  between  this  the  first  stage  of  inflammation, 
and  the  last,  viz.,  that  of  suppuration,  or  sloughing.  At  times  this  organ  is  filled  with 
small  abscesses.  When  these  abscesses  approach  the  surface  of  the  liver,  they  may  burst 
and  give  rise  to  a  general  peritonitis.  The  liver  was  involved  in  this  affection  twenty- 
seven  times  in  every  hundred  cases,  and  almost  always  in  association  with  disease  in  the 
lungs.  Thus,  out  of  fifty-five  cases  in  which  the  liver  was  affected,  in  only  two  were  the 
lungs  uninvolved.  It  would  appear,  likewise,  from  the  table  that  the  liver  is  more  fre- 
quently the  seat  of  pyasmic  suppuration  after  injuries  to  the  head  than  after  any  other 
affection,  and  that  it  is  rarely  found  involved  after  disease  of  the  urinary  organs  and 
burns. 

The  kidneys — When  these  organs  are  affected,  it  is  in  the  same  manner  as  the  lungs 
and  liver,  small  isolated  points  of  suppuration  being  found,  surrounded  by  a  zone  of  con- 
gestion either  on  their  surface  or  in  their  cortical  structure.  They  are  not  affected  so 
frequently  as  are  the  two  former  organs — not  oftener,  indeed,  than  seventeen  cases  out  of 
every  hundred.  They  are  more  frequently  found  involved  after  disease  of  the  urinary 
organs  than  of  any  other,  and  after  suppurative  disease  of  the  cellular  tissue,  particularly 
of  that  surrounding  the  shafts  of  bones. 

In  the  spleen,  large  abscesses  are  often  present.  Suppuration  may  likewise  be  found  in 
the  brain,  heart,  prostate,  testis,  tongue,  thyroid  gland,  and,  in  fact,  in  any  portion  of  the 
body.  In  the  cellular  tissue  of  the  trunk  and  extremities  a  diffused  suppuration  is  very 
common,  as  it  is  also  common  in  the  joints. 

When  inflammation  attacks  serous  membranes,  such  as  the  pleura  and  peritoneum, 
there  seems  good  reason  to  believe  that  it  arises  from  the  extension  of  disease  from  the 
lung,  liver,  or  spleen  ;  but  in  the  joints  no  such  extension  can  be  made  out.  The  sterno- 
clavicular articulation  is  more  frequently  involved  than  any  other,  for  I  find  that  out  of 
the  twenty-five  instances  in  which  joint  complication  existed,  this  was  involved  in  eight. 
Any  joint  may,  however,  be  affected.  In  some  cases  the  articulation  is  only  filled  with 
an  increase  of  synovia,  in  others  the  contents  are  puriform — sometimes  purulent.  At 
times  the  pus  in  the  joint  appears  to  be  so  slightly  irritating  that  the  cartilage  and  the 
synovial  membrane  are  uninjured  by  its  presence,  whilst  at  others  it  is  so  destructive  as  to 
produce  complete  disorganization,  the  bones  forming  the  joint  being  under  these  circum- 
stances exposed,  and  at  times  necrotic.  When  these  changes  occur  they  are,  probably, 
sometimes  due  to  acute  articular  ostitis. 

The  skin  has  occasionally  a  vesicular  or  pustular  eruption  upon  it,  and  too  frequently 
purpuric  spots  or  patches  are  present,  which  at  times  lead  on  to  mortification  ;  and  in 
connection  with  this  subject  "  we  may  mention  another  evidence  of  the  blood  disease  in 
the  rapid  decomposition  of  the  bodies  and  the  marking  of  the  veins  on  the  surface.  Thus, 
before  the  body  is  scarcely  cold,  there  may  sometimes  be  seen  the  blue  and  red  coursing 
of  the  veins  and  the  coloring  which  has  exuded  from  them  into  the  tissues."  (Wilks.) 

Lastly,  it  is  to  be  noted  that  it  is  exceptional  to  meet  with  any  evidence  of  phlebitis, 
general  or  local  ;  and  this  leads  me  to  consider,  although  briefly,  the  now  already  aban- 
doned and  untenable  theory  that  phlebitis,  or  inflammation  of  a  vein,  is  the  invariable 
cause  of  pyaemia. 
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The  most  telling  evidence  against  the  theory  is  the  one  just  mentioned,  that  it  is  only 
in  exceptional  cases  of  pyaemia  that  any  evidence  can  be  found  of  phlebitis;  and  the 
second  is  almost  equally  strong,  because  "  so  far  from  phlebitis  being  a  cause  of  pyaemia, 
it  is  remarkable  how  often  the  former  occurs  without  any  contamination  of  the  blood 
whatever;  that  is,  if  we  can  call  that  phlebitis  where  we  find  a  vein  and  its  branches 
quite  closed  by  coagulum  or  adherent  fibrin"  (Wilks).  Moreover,  ''it  is  a  question 
whether,  in  those  cases  in  which  the  veins  are  plugged  or  inflamed,  thrombosis  and  phle- 
bitis are  not  the  local,  and  pyaemia  the  general  effect  of  the  same  cause"  (Savory) — that 
is,  blood  infection.    With  these  views  I  cordially  agree. 

That  blood-poisoning  may  take  place  through  veins  is  certain,  although,  as  I  have 
already  shown,  inflammation  of  their  coats  does  not  necessarily  lead  to  it ;  neither  is  it 
probable  that  the  absorption  of  pus,  as  pus,  is  the  usual  cause;  for  when  pus  mixes  with 
blood,  coagulation  is  produced,  and  thus  its  circulation  is  prevented.  There  seems,  how- 
ever, good  reason  to  believe  that  the  fluid  portion  of  pus  or  of  some  decomposing  inflam- 
matory product  may  be  taken  up  by  the  veins  and  carried  into  the  system,  and  thus  cause 
pyaemia.  The  poison  may  be  imported  into  the  general  circulation  through  either  a  small 
or  large  vein,  when  involved  in  a  suppurating  or  sloughing  tissue  ;  this  is  a  frequent  occur- 
rence when  the  vein  is  connected  with  an  inflamed  or  divided  bone. 

It  may,  therefore,  be  fairly  inferred  that  the  milder  forms  of  blood-poisoning,  such  as 
traumatic  fever,  are  caused  by  the  circulation  of  morbid  elements  in  the  blood,  which  are 
generated  either  within  the  body  or  imported  into  it  from  without ;  and  that  these  morbid 
elements  are  at  times  carried  off,  sometimes  by  the  lungs  and  at  other  times  by  the  intes- 
tines :  that  the  more  severe  forms  of  blood-poisoning,  as  pyaemia,  are  caused  by  embolism, 
thrombosis,  or  blood  extravasation,  due  to  the  admixture  with  the  blood  of  some  morbid 
fluid  ;  and  that  this  morbid  material  originates  the  changes  which  give  rise  to  the  secondary 
or  metastatic  abscesses  with  which  surgeons  and  pathologists  are  so  familiar.  This  view 
receives  much  support  from  the  fact,  that  disintegrating  fibrin  may  be  carried  from  the 
heart  through  the  arterial  system  into  the  smaller  vessels  of  the  parenchymatous  organs, 
and  give  rise  not  only  to  constitutional  symptoms  much  akin  to  those  which  have  been 
described  as  being  present  in  pyaemia,  but  to  analogous  pathological  conditions.  This 
condition  is  spoken  of  as  arterial  pyaemia.  Thus  in  the  more  common  forms  of  pyaemia 
abscesses  form  in  the  viscera  or  other  parts;  and  in  "arterial  pyaemia"  lobular  fibrinous 
changes  occur.  In  the  former  case  secondary  abscesses  are  found  after  death,  in  the  latter 
secondary  fibrinous  deposits  ;  it  seems  probable  also  that  at  times  these  fibrinous  deposits 
may  break  down  and  give  rise  to  abscesses. 

This  arterial  pyaemia  is  met  with  after  ulcerative  and  rheumatic  endocarditis;  it  is, 
doubtless,  the  cause  of  the  so-called  rheumatic  pains  that  follow  scarlet  fever;  and  in 
rarer  instances  it  gives  rise  to  the  embolic  plugging  of  some  large  vessel,  which  may  be 
followed  by  gangrene,  or  by  the  formation  of  an  aneurism.  I  have  had  to  remove  a  leg 
on  two  occasions  for  gangrene  from  embolism  of  the  femoral  artery  after  scarlet  fever,  and 
have  seen  cases  of  aneurism  which  have  probably  been  due  to  the  same  cause.  (Vide 
'Path.  Soc.  Trans.,'  1877.) 

Arterial  pyaemia  is  not  necessarily  fatal.  Mild  attacks  come  and  go,  says  Wilks,  "  the 
proof  being  found  eventually  in  the  cicatrices  and  remnants  of  deposits  met  with  in  the 
organs  of  the  bodies  of  those  who  have  died  of  heart  disease."  The  mild  forms  manifest 
themselves  by  pyrexia,  prostration,  and  pains  in  the  joints. 

Hence,  when  a  patient  dies  rapidly  from  blood-poisoning,  the  only  pathological  change 
found  in  the  tissues  may  be  some  lobular  congestion  of  the  lung,  indicating  the  first  sta"-e 
of  pneumonia  ;  when  life  has  lasted  longer,  red  or  gray  hepatization  may  be  present ;  and 
in  a  later  stage  lobular  suppuration  ;  these  different  conditions  depending  upon  the  inten- 
sity of  the  disease  and  its  duration.  "  The  first  stage  of  the  morbid  condition  which  is 
produced  in  the  viscera  is  a  coagulation  in  the  vessels,  and  the  last  sta^e  is  BUDDuration  " 
(Wilks.)  °         1 1 

In  feeble  patients  who  have  no  resisting  power  against  disease,  it  is  possible  that  even 
these  pathological  conditions  may  not  be  found;  life  being,  as  it  were,  suddenly  destroyed 
in  the  first  onset  of  the  blood-poisoning.  Under  these  circumstances  no  definite  post- 
mortem appearances  would  be  seen,  beyond,  perhaps,  a  general  softening  of  the  viscera 
or  some  purpuric  condition. 

Duration  of  the  disease — There  seems  reason  to  believe  that  a  patient  may  die  in  two 
or  three  days  after  the  first  appearance  of  the  symptoms,  and,  as  a  rule,  bad  cases  ter- 
minate during  the  second  week.  Others  go  on  for  six  or  seven  weeks.  The  longer  a 
patient  lives  the  greater  the  hopes  of  a  successful  issue. 
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Prognosis  In  every  case  of  blood-poisoning  great  cause  for  anxiety  exists,  it  being 

impossible  to  foretell  its  course  or  its  end.  In  one  case,  a  small  dose  of  the  poison  will 
prove  fatal,  while  in  another  a  full  dose  will  be  thrown  off.  The  violence  of  the  attack 
does  not  depend  upon  the  severity  or  size  of  the  wound  ;  for  a  trifling  wound  is  at  times 
followed  by  urgent  symptoms,  while  a  severe  local  injury  may  be  followed  by  but  few,  if 
any,  complications.  Indeed,  some  of  the  severest  cases  of  blood-poisoning  are  found  in 
those  in  whom  there  is  no  wound. 

A  robust  person,  doubtless,  has  a  better  chance  of  recovery  than  a  feeble,  and  an 
abstemious  one  than  a  drunkard.  Where  diseased  viscera  exist,  particularly  diseased 
kidneys,  the  prospects  of  recovery  are  small  indeed,  the  capabilities  of  a  patient  to  resist 
any  diseased  action  under  these  circumstances  being  slight  in  the  extreme.  A  single 
attack  of  traumatic  fever  may  pass  off  without  trouble,  but  a  relapse  or  a  second  attack 
always  indicates  serious  mischief.  Rigors  rarely  occur  without  suggesting  the  presence 
of  some  secondary  deposit  or  local  inflammation.  One  rigor  may  pass  oft'  and  leave  no 
trace  of  harm  behind,  but  a  succession  of  them  is  associated  too  frequently  with  the 
gravest  local  complications,  such  as  secondary  metastatic  abscesses.  These  abscesses  also 
when  they  occur  outside  any  of  the  three  great  cavities  of  the  body  are  less  dangerous 
than  when  they  occur  in  the  viscera.  Acute  pyaemia  is  always  accompanied  with  great 
danger ;  but  when  the  disease  is  chronic  there  is  always  more  hope. 

The  occurrence  of  pyaemia  in  different  classes  of  cases  is  well  shown  in  the  following 
tables  : — 

Analysis  of  the  217  cases  of  Pyaemia. 

Of  217  cases — 

68  or  31  •  3  per  cent,  were  after  compound  fractures  as  a  whole. 

24  or  11*   per  cent,  not  amputated. 
44  "  20-2       "  amputated. 
26  "12*        "         were  after  amputation  for  disease. 
28  "  12*9      "  "     after  other  operations. 

21  "    9.6      "  "     after  injury  without  operation. 

60  "  27" 6      "  "     after  disease  without  operation. 

12  "    5*5      "  "     idiopathic.    2'9  per  cent,  puerperal. 

Through  the  kindness  of  Dr.  Steele,  who  has  aided  me  in  this  statistical  investigation, 
I  am  able  also  to  give  the  following  interesting  facts  respecting  pyaemia. 

Out  of  790  cases  of  compound  fracture,  192  died,  or  24-  per  cent. 

68  of  pyaemia,  or  8*6  per  cent. 
Of  184  cases  treated  by  amputation — 

89  died,  or  47*7  per  cent. 
44  of  pyaemia,  or  23'9  per  cent. 
Of  606  treated  without  amputation — 

103  died,  or  17'  per  cent. 
24  of  pyaemia,  or  3-9  per  cent. 
Out  of  324  cases  of  amputation  of  thigh,  leg,  arm,  and  forearm  for  disease — 

126  died,  or  38-8  per  cent. 
26  of  pyaemia,  or  8"  per  cent. 
Pyaemia  is  thus  seen  to  be  three  times  as  fatal  after  amputation  for  compound  fracture  as  for 
disease. 

Out  of  29,434  surgical  cases  admitted  into  Guy's  during  10  years,  there  were  1749  deaths,  or  5-9 
per  cent. 

203  of  these  were  from  pyaemia,  or  11-6  per  cent,  of  the  fatal  cases  ;  about  one  in  nine 
of  the  deaths  arising  from  this  cause. 
But  of  the  whole  number  of  cases  treated,  pyaemia  was  fatal  in  one  case  out  of  about  150,  not 
two-thirds  per  cent. 

But  is  pycemia  a  hospital  disease  ?  Does  it  arise  from  causes  that  are  generated  in  a 
hospital?  or  is  it  met  with  more  frequently  in  a  hospital  because  the  class  of  cases  in  which 
it  is  most  prone  to  occur  are  there  treated  ?    Is  it  found  in  private  practice  ? 

As  an  answer  to  the  last  question  it  is  only  necessary  for  me  to  refer  to  Mr.  Prescott 
Hewett's  presidential  address  at  the  Clinical  Society  in  1874,  in  which  he  gave  the  par- 
ticulars of  twenty-three  examples  of  pyaemia  occurring  in  private  practice,  and  in  six  only 
after  operations,  four  being  very  trivial  operations. 

Sixteen  of  these  were  in  town  and  seven  in  the  country,  and  all  were  placed  under  most 
favorable  circumstances. 

We  know,  moreover,  that  some  of  the  worst  cases  of  pyaemia  that  are  seen  in  the  London 
hospitals  and  I  can  answer  for  Guy's — are  admitted  with  the  affection. 

Under  these  circumstances  it  may  confidently  be  asserted,  that  what  is  known  as  pyaemia 
is  not  peculiarly  a  hospital  disease,  and  that  it  probably  occurs  after  surgical  injuries  and 
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operations  as  frequently  in  private  as  in  hospital  practice.  It  is  true  that  pyaemia  often 
takes  its  origin  in  hospitals,  but  equally  true  is  it  that  it  dues  so  because  the  class  ol  cases 
in  which  the  affection  is  the  most  prone  to  occur  are  there  to  he  found. 

Blood-poisoning  may  occur  anywhere,  in  hospitals  or  in  private  houses;  but  it  is  unfair 
ami  unscientific  to  attribute  it  without  reason  or  evidence  to  what  has  been  so  wrongly 
described  as  "  Hospitalism." 

Treatment. — An  unlimited  supply  of  fresh  air,  simple  nutritious  food,  and,  where  a 
wound  or  suppuration  exists,  the  most  thorough  cleanliness,  are  the  main  points  of  practice 
to  be  attended  to  in  the  treatment  of  every  case  of  traumatic  fever  or  pyaemia.  Compared 
with  these,  all  other  means  are  of  secondary  importance. 

As  the  disease  is  due  to  a  blood  poison,  often  taken  into  the  body  from  without,  it  is  the 
surgeon's  duty  to  see  that  the  patient's  room  is  well  ventilated,  that  it  is  neither  too  hot 
nor  too  cold,  as  both  extremes  are  powerful  depressants  ;  that  the  air  circulating  through 
it  is  free,  fresh,  and  fragrant  ;  that  the  room  is  frequently  purified  by  cleansing  and  disin- 
fectants, large  dishes  of  any  disinfecting  fluid  and  cloths  saturated  with  the  same  being 
distributed  about ;  solid  iodine  exposed  in  a  plate  to  the  air  is  a  good  disinfectant,  and 
more  persistent  than  some  others.  Care  must  be  taken  that  no  poison  from  a  drain  or 
closet  reaches  the  room  ;  and  that  all  excretions  are  disinfected  at  once,  indeed,  passed 
directly  into  vessels  containing  disinfecting  fluid,  such  as  Condy's  carbolic  acid,  chloride 
of  lime,  or  chloralum.  The  wound  should  be  kept  clean,  and  care  should  be  taken  that 
all  discharges  are  allowed  a  free  escape.  Dressings,  when  employed  to  a  suppurating  or 
sloughing  wound,  should  be  saturated  with  disinfecting  lotions,  and  changed  every  three 
or  four  hours.  When  possible,  foul  wounds  should  be  irrigated,  a  stream  of  warm  water 
containing  a  disinfectant  being  allowed  to  run  over  the  surface.  I  know  of  no  means  so 
valuable  for  keeping  a  wound  clean  as  this.  When  sloughing  of  the  part  is  present, 
charcoal  poultices  are  at  times  beneficial.  Sponges  should  never  be  employed  w'here  pus 
exists,  but  towr  or  cotton-wool,  more  particularly  the  absorbing  cotton-wool  known  as 
Brun's  ;  or  camel's-hair  pencils  kept  in  a  lotion  of  carbolic  acid,  as  suggested  by  Callender. 
Poultices,  when  employed,  may  be  put  on  tow  or  oakum,  both  of  which  materials,  through 
the  tar  they  contain,  being  disinfectants. 

In  simple,  uncomplicated  traumatic  fever,  when  it  stops  within  the  ordinary  bounds 
and  neither  runs  on  nor  returns  in  its  severity,  no  special  treatment  is  called  for.  Should 
restlessness  or  much  pain  exist,  a  sedative  dose  of  chloral,  opium,  or  morphia  may  be 
given,  either  by  the  mouth,  rectum,  or  skin,  and  beyond  this  nothing  is  needed.  In  more 
confirmed  cases  of  suppurative  fever  ;  when  systemic  infection  is  declared,  the  vital  ener- 
gies of  the  patient  must  be  maintained  or  stimulated,  and  everything  that  tends  to  lower 
must  be  warded  off;  thus  the  administration  of  tonic  medicine  becomes  a  necessity,  the 
preparations  of  iron  being  the  best,  but  strychnine  and  quinine  are  likewise  of  great  use. 
Some  surgeons  employ  very  large  doses  of  quinine,  and  speak  highly  of  it — from  ten  to 
twenty  grains  being  given  at  the  first  onset  of  pycemia,  and  repeated  every  three  or  four 
hours — and  Dr.  Goodhart's  investigations  ('Guy's  Hosp.  Rep.,'  1870)  seem  to  show  that 
quinine  in  full  doses  helps  defervescence.  Stimulants  must  be  administered  with  caution, 
and  their  amount  regulated  by  the  wants  of  the  individual  case.  When  the  patient's 
habits  have  been  free,  alcohol  in  some  of  its  forms  will  be  required,  even  in  large  quan- 
tities ;  whereas  to  an  abstemious  person  a  very  moderate  dose  will  be  sufficient,  a  large 
one  doing  harm;  and  that  form  of  stimulant  is  apparently  the  best  to  which  the  patient 
lias  been  accustomed. 

The  diet  should  be  as  nutritious  as  possible,  but  its  nature  must  depend  upon  the 
assimilative  powers  of  the  stomach.  Where  milk  agrees,  no  better  drink  can  be  given, 
either  alone  or  mixed  with  eggs  or  some  spirit  ;  cream  may  be  added  at  times,  or  the 
concentrated  Swiss  milk  ;  animal  broths  may  likewise  be  freely  used.  When  meat  can 
be  digested  it  may  be  given,  although  sparingly.  When  a  patient  refuses  food,  Liebig's 
extract  of  meat,  or  Darby's  fluid  meat  may  be  mixed  with  the  beer  or  wine  without  his 
knowledge.  When  the  stomach  rejects  nourishment  it  must  be  given  by  the  rectum,  an 
enema  of  beef-tea  and  egg  being  administered  every  four  or  six  hours.  Ice  may  always 
be  allowed  in  small  quantities,  as  it  gives  comfort.  When  the  nervous  system  is  disturbed 
from  want  of  sleep  or  otherwise,  opium  maybe  given,  small  doses  frequently  repeated 
being  better  than  large.    Where  enemata  are  used,  laudanum  may  be  mixed  with  them. 

Should  diarrhoea  exist  it  must  not  be  checked  too  suddenly,  for  in  some  cases  of  blood- 
poisoning  it  appears  to  have  an  eliminative  tendency  ;  it  should  be  stopped  only  when 
telling  on  the  patient's  powers.  To  give  remedies,  however,  with  the  view  of  eliminating 
the  poison  by  the  bowel  is  a  rash  practice,  and  cannot  be  recommended.    The  sulphites 
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and  chlorides  in  any  of  their  forms  do  not  appear  to  have  any  power  to  neutralize  the 
poison  in  the  blood;  they  have  been,  however,  highly  praised.  The  alkaline  salts  have 
likewise  been  strongly  recommended  "  to  promote  the  changing  and  eliminating  of  the 
products  of  the  retrograde  metamorphosis  of  the  tissues"  (Savory).  Of  these  the  car- 
bonate of  ammonia  is  probably  the  best,  either  given  alone  or  with  the  liquid  extract  of 
bark. 

When  secondary  abscesses  have  formed  in  the  cellular  tissue  and  between  the  muscles 
they  should  be  opened  ;  but  great  caution  must  be  observed  in  dealing  with  inflamed  joints. 
When  the  presence  of  pure  pus  can  be  clearly  made  out,  it  should  be  evacuated  by  a  free 
incision  into  the  joint,  and  care  taken  that  it  does  not  re-accumulate  ;  when  possible  a 
drainage  tube  should  be  introduced  into  the  cavity,  and  the  joint  daily  freely  washed  out 
with  a  stream  of  warm  water  colored  with  Condy's,  or  some  other  disinfecting  fluid,  such 
as  carbolic  acid,  one  part  in  forty,  or  iodine  water  composed  of  one  drachm  of  the  tincture 
of  iodine  to  a  pint  of  water.  Soothing  applications  should  at  the  same  time  be  employed, 
poppy  fomentations  being  probably  the  best. 

When  acute  blood-poisoning  has  set  in,  it  is  almost  needless  to  say  that  amputation  of 
a  diseased  limb  has  no  influence  in  checking  the  disease,  nor  has  the  application  of  caustics 
or  cauteries  to  a  wound ;  indeed,  no  local  treatment  is  known  by  which  the  formation  of 
secondary  abscesses  can  be  prevented.  In  chronic  pyaemia,  however,  amputation  is  often 
of  essential  service. 

How  far  blood-poisoning  can  be  prevented  is  another  question,  and  as  it  is 
an  important  one  may  be  considered  here. 

As  to  the  exciting  cause  of  the  disease  nothing  is  known.  It  attacks  the  healthy  as 
well  as  the  cachectic  ;  those  surrounded  by  perfect  hygienic  influences,  as  well  as  those 
subjected  to  the  most  unfavorable,  and  it  is  found  in  private  as  well  as  in  public  practice. 
It  is  true  that  the  cachectic,  and  those  who  are  subjected  to  close  and  unhealthy  atmo- 
spheres, are  the  more  prone  to  its  attack,  and  that  overcrowding  in  small  wards,  bad 
ventilation,  bad  drainage,  and  bad  feeding,  with  every  other  influence  that  has  a  depress- 
ing action  on  the  vital  powers,  are  known  to  have  an  injurious  tendency.  It  becomes  the 
surgeon's  duty,  therefore,  to  ward  off,  as  far  as  he  can,  all  such  influences.  In  cases  for 
operation,  when  time  is  allowed  for  preparation,  the  general  condition  of  the  patient 
should  be  investigated  ;  care  should  be  taken  that  the  excretory  glands  are  performing 
their  functions,  and,  if  not,  they  should,  if  possible,  be  at  once  corrected.  The  feeble 
must  be  strengthened  by  tonics  and  good  nutritious  food,  and  the  supply  of  stimulants 
should  be  regulated  in  all.  The  intemperate  man  should  be  brought  to  see  the  necessity 
for  moderation,  and  to  know  that  life  cannot  long  be  sustained  by  drink  alone  ;  he  must 
learn  also  that  stimulants  are  chiefly  of  value  in  assisting  digestion  and  the  assimilation  ot 
nutritious  food.  The  urine  under  all  circumstances  should  be  examined  for  albumen  ;  for 
although  its  presence  would  not  deter  the  surgeon  from  performing  an  operation  of  neces- 
sity, to  save  life,  it  would  affect  his  prognosis,  and  would  most  certainly  influence  his 
decision  in  an  operation  of  expediency.  All  patients  after  operation  should  be  kept  in 
absolute  repose,  the  wounds  kept  clean,  and  lightly  dressed.  Everything  that  tends  to 
procure  rapid  union  must  be  considered  good,  and  all  that  induces  or  keeps  up  suppuration 
bad,  blood-poisoning  and  suppuration,  whether  with  or  without  a  wound,  having  a  close 
connection.  No  one  who  has  been  in  contact  with  any  infectious  disorder,  such  as  ery- 
sipelas or  scarlet  fever,  should  be  allowed  to  come  near  the  patient ;  for  there  can  be  no 
doubt  that  there  is  some  subtle  connection  between  these  poisons  and  pyaemia.  And, 
lastly,  every  cheering  influence  should  be  brought  to  bear  on  the  mind  of  the  patient,  as 
well  as  on  his  surroundings  ;  for  among  the  agents  predisposing  to  blood-poisoning,  mental 
anxieties  and  depressing  emotions  should  doubtless  be  reckoned. 

HECTIC  FEVER. 

There  can  be  little  doubt  that  surgeons  of  former  times  included  under  the  above 
heading  many  cases  of  what  we  now  call  septicemia,  pyaemia,  or  blood-poisoning;  and 
even  at  the  present  time  it  is  an  open  point  as  to  how  far  the  symptoms  which  denote 
hectic  fever  are  due  to  the  absorption  of  some  foreign  element  into  the  blood. 

That  hectic  fever  is  never  found  except  in  those  who  are  the  victims  of  destructive 
organic  changes,  chiefly  of  a  suppurative  nature,  is  an  established  fact  ;  and  it  is  in  such 
also  that  confirmed  blood-poisoning  generally  occurs.  The  physician  meets  with  this 
condition  in  pneumonia,  phthisis,  empyema,  abscess  in  the  liver,  kidneys,  or  ovary ;  the 
surgeon,  in  suppurative  diseases  of  joints  and  bones,  in  spinal  disease,  compound  fractures, 
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diffused  suppurations,  etc.  In  all  classes  of  rases  there  is  a  destructive  wasting  and  influ- 
ence at  work,  undermining  the  patient's  powers  and  producing  general  emaciation.  Lhe 
characteristic  symptoms  are  of  a  remittent  character,  and  usually  appear  at  least  once 
daily,  generally  towards  evening,  hut  they  may  occur  more  frequently.  They  are  not 
unlike  those  of  ague. 

A  paroxvsm  of  hectic  may  he  said  to  commence  with  fever,  of  more  or  less  intensity; 
the  skin  will  he  hot  and  dry*  the  pulse  rapid  and  feeble.  The  face,  too,  will  he  flushed  in 
a  single  patch,  and  the  palms  of  the  hands  and  the  soles  of  the  feet  hot  and  burning.  The 
tongue  during  the  paroxysm  may  he  dry,  and  great  thirst  present.  There  will,  however, 
be  no  brain  symptoms,  no  clouding  of  the  intellect,  no  delirium.  The  febrile  condition 
may  be  preceded  by  shivering  or  chilliness,  but  such  symptoms  are  unusual,  and  are  always 
followed  by  a  profuse  and  exhaustive  sweat.  The  sweating  is  indeed  peculiar  to  the 
affection,  for  it  bears  no  proportion  to  the  febrile  symptoms  that  preceded  it.  At  the  com- 
mencement of  the  disease  the  febrility  may  be  so  slight  as  hardly  to  be  noticed,  and  yet 
the  patient  on  falling  to  sleep  and  awakening  will  be  bathed  in  perspiration.  When  the 
disease  is  at  its  height  the  cold,  hot,  and  sweating  stages  may  be  easily  seen  ;  but  when  it 
declines  the  febrile  symptoms  will  be  constant,  although  aggravated  towards  night,  while 
the  morning  "  colliquative"  sweats  gradually  become  more  profuse  as  life  ebbs  away. 

In  the  early  stages  of  this  disease,  between  the  paroxysms,  there  may  be  no  fever.  The 
tongue,  dry  during  the  attack,  will  be  moist  and  clean,  but,  towards  the  close,  becomes 
morbidly  red,  smooth,  and  sore,  with  aphthous  ulceration.  The  appetite  and  digestive 
organs  are  rarely  much  affected  ;  indeed,  they  are  little  altered  till  the  general  powers  are 
failing  rapidly.  The  skin,  at  first  supple  and  moist  between  the  attacks,  becomes  as  the 
disease  progresses  harsh,  dry,  and  covered  with  branny  scales.  The  urine,  always  scanty 
and  high  colored,  is  more  so  towards  the  close  of  the  disease.  The  bowels  are  sometimes 
constipated,  but  more  frequently  loose.  Throughout  the  disease,  however,  the  mental 
faculties  remain  unimpaired,  even  when  the  bodily  powers  are  reduced  to  a  minimum. 
During  the  whole  disease  sleep  is  usually  obtained  between  the  attacks.  Death  always 
ensues  from  exhaustion,  and  bed-sores  too  frequently  form,  adding  to  the  sufferings  of  the 
patient. 

Treatment  The  removal  of  the  cause  of  the  disease  is  the  only  means  by  which  a 

cure  can  be  effected.  As  the  affection  is  one  purely  of  exhaustion,  the  object  must  be  to 
maintain  the  strength  of  the  patient  in  every  way  by  the  administration  of  abundance  of 
simple  nutritious  food,  with  stimulants  carefully  adjusted  to  the  special  wants  of  the  case. 
The  former  should  be  given  at  certain  short  intervals  in  small  quantities,  and  the  latter 
in  sufficient  quantities  to  aid  digestion. 

Tonic  medicine  should  always  be  given,  quinine  probably  being  the  best,  as  this  drug 
has,  doubtless,  a  power  in  checking  febrile  action,  in  keeping  down  the  temperature  of  the 
body,  and  in  preventing  sweats.  It  should  be  given  in  a  full  dose,  five  grains  in  the  solid 
form,  before  the  paroxysm.  Iron  and  strychnine  are  also  valuable  drugs,  and  the  extract 
of  belladonna  in  doses  of  half  a  grain  or  more  combined  with  the  tonic  is  of  great  value. 
Diarrhoea,  when  present,  should  be  checked  by  astringents,  but  opium  should  be  sparingly 
employed,  except  to  relieve  pain.  [Atropia  given  hypodermically  will  check  at  times  the 
profuse  sweating.] 

With  respect  to  the  removal  of  the  cause  of  the  disease  by  operation  when  such  is  pos- 
sible, there  can  be  no  difference  of  opinion  among  surgeons  ;  for  hectic  is  a  proof  that 
nature's  reparative  powers  have  been  found  wanting  in  their  efforts  to  cure  the  local  affec- 
tion, and  under  these  circumstances  the  surgeon's  duty  doubtless  lies  in  operative  inter- 
ference. If  the  disease  can  be  removed,  this  should  be  done,  and  delay  is  almost  criminal. 
Let  the  source  of  irritation,  or  weakness,  be  removed,  and  it  is  wonderful  how  rapidly  the 
most  feeble  subject  may  rally  after  the  operation.  If  the  viscera  are  sound,  good  hopes 
of  a  recovery  may  be  entertained  under  apparently  the  most  adverse  conditions  ;  but  if 
the  kidneys  are  diseased,  the  prospects  of  recovery  are  feeble. 
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CHAPTER  II. 

ON  ANIMAL  POISONS. 

POISONED  WOUNDS. 

Under  this  heading,  Dissection  wounds,  wtmnds  from  the  sting  or  bite  of  healthy 
insects  and  animals,  and  wounds  from  the  bite  of  diseased  animals,  or  inoculation  from 
their  blood,  will  be  considered. 

Dissection  Wounds. — They  are  of  frequent  occurrence,  although  it  is  exceptional 
to  find  them  followed  by  any  seriously  ill  effects.  In  common  with  all  wounds,  they  may 
be  attended  with  absorbent  inflammation,  inflammation  of  the  cellular  tissue,  suppuration, 
septicemia,  or  pyaemia ;  and  feeble  or  cachectic  subjects  are  more  liable  to  any  one  of 
these  consequences  than  the  strong  and  steady. 

In  exceptional  instances,  however,  different  results  follow,  and  two  forms  of  the  affection 
may  be  recognized — the  mild  and  the  acute. 

11  The  symptoms  in  the  mild  form  partake,"  says  Poland,  "  more  or  less  of  the  ordinary 
character  of  non-specific  inflammation,  and  scarcely  present  any  noticeable  characteristic 
signs;  thus,  the  local  appearances  consist  in  the  puncture  assuming  a  defined  red  aspect, 
which  soon  becomes  pustular ;  this  bursts,  and  ends  in  an  unhealthy  suppuration ;  there 
is  surrounding  erythema  of  an  erratic  form,  and  inflammation  and  pain  extending  along 
the  forearm  and  arm  to  the  axilla,  ending  in  the  enlargement  and  suppuration  of  the 
glands.  The  constitutional  effects  consist  in  febrile  disturbance,  loss  of  appetite,  diarrhoea, 
fetid  eructations,  &c.  The  prognosis  and  termination  are  favorable  ;  and  the  treatment 
required  is  to  be  based  upon  general  principles.  The  symptoms  of  the  acute  or  severe 
forms  are  those  of  a  truly  specific  disease  ;  the  local  signs  commence  by  the  appearance 
of  a  small  circular  or  oval  vesicle  over  the  seat  of  puncture,  which  soon  becomes  turbid, 
milky,  and  pustular,  and  not  unfrequently  has  a  defined  margin,  resembling  somewhat 
that  of  smallpox.  This  is  generally  unattended  with  pain  ;  but  the  patient  often  complains 
of  intense  pain  in  the  shoulder  and  about  the  axilla,  which  shoots  down  the  chest.  The 
glands  in  the  axilla  are  early  affected,  and  seem  to  act  as  barriers  to  the  further  progress 
of  the  poison  ;  they  become  enlarged,  and  the  surrounding  cellular  tissue  is  implicated, 
with  serous  effusion;  there  is  erythema  and  puffy  swelling;  these  extend  to  the  sub- 
scapular and  pectoral  regions,  spreading  down  the  side  of  the  chest,  yielding  to  pressure, 
and  imparting  a  peculiar  spongy  feel.  There  is,  besides,  an  oedematous  and  doughy  con- 
dition of  the  arm  and  forearm,  owing  to  serous  exudation  into  the  cellular  tissue,  which 
seldom,  if  ever,  passes  into  suppuration." 

"  The  constitutional  symptoms  are  at  first  those  of  strong  excitement  ;  but  these  are 
soon  followed  by  those  of  extreme  depression  of  spirits  and  much  suffering.  Rigors, 
headache,  prostration  of  strength,  vomiting,  &c,  supervene  ;  and,  lastly,  all  the  symptoms 
of  low  typhoid  fever  rapidly  set  in." 

In  some  cases  the  absorbent  glands  are  not  involved,  and  death  may  occur  from  prostra- 
tion in  the  early  stage  of  the  disease  ;  in  others,  suppuration  and  pyaemia  may  appear, 
while  in  a  third  extensive  and  diffused  sloughing  of  the  skin  may  ensue — all  these  points 
being  materially  influenced  by  the  power  of  the  patient  to  throw  off  morbific  influences. 

The  prognosis  in  these  acute  cases  must  be  unfavorable.  Travers  calculated  that  one 
in  seven  recovers  ;  probably  this  is  rather  in  excess  of  experience  ;  but  if  the  patient  does 
not  sink  during  the  violence  of  the  attack,  his  powers  will  be  tried  to  the  utmost  by  the 
protracted  suppuration. 

The  inoculation  from  a  recently  dead  body  is  more  serious  than  that  from  an  old  subject 
of  the  dissecting-room,  and  the  fluids  from  a  patient  who  has  died  from  glanders,  perito- 
nitis, and  scarlet  or  puerperal  fever,  are  far  more  dangerous  than  all  others.  There  is 
reason,  indeed,  to  believe  that  the  contact  with  such  fluids  is  capable  of  giving  rise  to  the 
disease  without  any  local  wound  or  abrasion. 

[In  Philadelphia  where,  for  many  years,  subjects  for  dissection  have  almost  invariably 
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been  preserved  by  chloride  of  zinc,  there  have  been,  as  far  as  T  know,  no  cases  of  poisoned 
wounds  received  in  the  anatomical  rooms.  The  preservative  fluid  must  destroy  the  poison- 
ous principle.  It  is  stated  that  persons  with  diseased  kidneys  are  more  liable  than  others 
to  suffer  seriously  after  receipt  of  wounds  and  inoculation  from  dead  bodies.] 

Treatment  -To  keep  the  patient  alive  and  to  treat  on  general  principles  any  local 

symptoms  as  they  arise  is  the  usual  method  now  pursued. 

A  student  when  he  pricks  his  finger  should  at  once  clean  and  suck  the  wound,  and  at 
the  same  time  arrest  the  circulation  of  blood  through  it  for  at  least  a  minute,  by  pressure 
applied  with  the  opposite1  hand  on  its  cardiac  side.  The  part  may  then  be  closed  over,  a 
piece  of  gutta-percha  skin  made  adherent  with  chloroform  being  an  admirable  application. 
When  the  wound  is  free  and  the  poison  is  from  a  recent  puerperal  or  allied  case,  some 
caustic,  such  as  the  nitrate  of  silver,  chloride  of  zinc,  or  even  nitric  acid,  may  be  applied. 
The  first  two  are  probahly  the  best.  When  any  inflammation  appears,  a  poultice  should 
be  applied,  and  the  hand  raised  above  the  shoulder,  and,  if  there  should  be  any  tension  of 
the  part,  it  is  to  be  at  once  relieved  by  an  incision. 

Aborbent  or  cellular  inflammation  should  be  treated  by  fomentations  [or  by  the  appli- 
cation of  mercurial  ointment].  Some  surgeons  have  faith  in  the  local  application  of  ni- 
trate of  silver,  iodine,  or  the  solution  of  the  perchloride  of  iron  as  a  means  for  arresting  its 
progress.  The  glands  when  enlarged  should  be  freely  bathed  with  hot  water,  and  hot 
fomentations  constantly  applied.  The  earliest  indications  of  suppuration  ought  to  be 
looked  for  in  order  that  pus  may  be  at  once  evacuated.  Sloughs  are  to  be  removed  by 
moderate  incisions.  Tonics  should  be  given  from  the  first,  iron  when  it  can  be  borne  witli 
or  without  quinine  in  full  doses,  or  ammonia  and  bark  when  the  former  tonics  are  inap- 
plicable. Nutritious  food  ought  to  be  given  in  abundance,  milk  being  the  best  drink  ; 
stimulants,  too,  when  needed,  but  always  with  caution.  Country  air,  as  soon  as  it  can  be 
enjoyed,  is  the  great  aid  upon  which  reliance  may  be  placed  for  recovery. 


Anatomical  or  Pathological  Tubercle. 


Fig.  11. 


This  is  a  chronic  skin  affection,  which  is  to  be  met  with  on  the  hands  of  those  con- 
stantly engaged  in  making  post-mortem  examinations.  Dr.  Wilks,  when  describing  some 
models  of  the  affection  that  are  to  be  seen  in  Guy's  museum 
(Fig.  11),  called  it  '■'■verruca  necroge?itca"  ('  Guy's  Rep.,'  1862). 
In  its  early  stage  it  is  not  unlike  epithelial  cancer.  "It  com- 
mences without  any  evident  breach  of  surface,  the  parts  affected 
being  not  those  liable  to  pustules,  as  the  back  of  the  hand  or 
wrist,  but  the  knuckles  and  joints  of  the  fingers.  If  the  disease 
should  begin  with- a  pustule,  the  pustule  bursts,  but  instead  of 
healing,  a  thickening  of  the  cuticle  takes  place  around  it,  and 
as  from  time  to  time  a  little  fresh  suppuration  occurs,  so  the 
thickening  and  induration  increase.  Generally,  however,  these 
changes  go  on  slowly,  without  any  preliminary  vesication.  A 
warty  thickening  of  the  epithelium  takes  place",  which,  in  course 
of  time,  becomes  of  a  dark  color,  until  a  kind  of  ichthyotic  con- 
dition is  produced." 

The  disease  is  local,  and  unattended  by  constitutional  symp- 
toms. The  repeated  application  of  the  strong  tincture  of  iodine, 
acid  nitrate  of  mercury,  or  nitric  acid,  will  effect  a  cure. 

Insect  stings  in  this  country  are  not  very  severe,  and, 
unless  inflicted  in  large  numbers,  are  rarely  brought  under  the 
notice  of  the  surgeon.  Slight  fever  and  constitutional  disturb- 
ance may  follow  them  in  some  children  who  are  susceptible  to 
external  influences,  whilst  local  swelling,  heat,  and  redness  are 
very  marked  in  others.  Should  a  wasp  or  bee  accidentally  be  taken  into  the  mouth  with 
fruit,  and  the  base  of  the  tongue,  pharynx,  or  larynx  stung,  serious  symptoms  may  appear 
by  the  oedema  and  swelling  of  the  parts  impeding  respiration.  When  this  accident  hap- 
pens, scarifications  should  be  employed  with  fomentations,  but  if  life  be  threatened  the 
windpipe  must  be  opened. 

When  the  tongue  or  other  accessible  part  is  affected,  the  sting  should  be  removed  if 
possible,  with  a  pair  of  fine  forceps,  and  thus  much  pain  is  saved.  Where  this  cannot''be 
done,  a  drop  of  either  the  liquor  ammoniac,  sal  volatile,  or  oil  of  lavender,  applied  to  the 
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part  generally  gives  relief.  The  parts  should  also  be  protected  from  the  air  by  collodion, 
flour,  chalk,  or  strapping. 

The  bite  of  the  scorpion,  the  tarantula,  and  other  tropical  insects  is,  however,  more 
troublesome,  and  is  often  followed  by  nervous  depression,  vomiting,  and  local  pain.  In 
South  America,  the  mosquito  bite  is  at  times  attended  with  severe  local  inflammation, 
and  sometimes  with  ulceration.  In  Africa  and  Asia,  the  scorpion,  which  is  from  six  to 
ten  inches  long,  is  so  venomous  as  to  cause,  by  its  bite,  at  times,  loss  of  life.  Olive  oil  is 
the  usual  application  for  the  wound,  but  lirpior  ammonias  is  probably  better.  Brandy  and 
ammonia  should  be  given  internally  when  great  depression  exists. 

The  bite  of  the  spider  is  very  similar  in  its  effects  to  that  of  the  scorpion,  though  the 
wonderful  stories  as  to  its  poisonous  qualities  are  now  regarded  as  fabulous. 

Serpent  bites  are  often  serious,  and  at  times  fatal,  the  poison  being  squeezed  into 
the  tissue  in  the  act  of  biting,  from  a  special  apparatus  situated  at  the  base  of  the  upper 
fangs.  In  England,  the  viper  is  the  only  poisonous  reptile,  and  although  some  local  and 
constitutional  disturbance  may  follow  its  bite,  a  fatal  result  rarely  ensues. 

The  cobra  di  capello,  rattlesnake,  whipcord  snake,  and  phoorsa  snake  are  the  most 
venomous. 

In  some  cases  the  poison  seems  to  spend  its  effects  upon  the  nervous  system,  killing  by 
convulsions  or  coma;  in  others,  its  local  effects  are  the  more  important. 

Dr.  S.  "Weir  Mitchell,  of  Philadelphia,  who  has  carefully  studied  the  effects  of  poison 
by  the  rattlesnake,  states  that  the  bite  is  sometimes  followed  by  pain  of  a  pricking  or 
burning  character,  which  gradually  becomes  more  intense,  also  by  bleeding,  swelling,  and 
discoloration  of  the  injured  part  and  tissues  around,  these  symptoms  depending  upon  the 
effusion  of  blood  into  the  cellular  tissue.  The  wounded  extremity  becomes  larger  and  the 
pain  greater,  the  skin  assuming  a  mottled  marbly  aspect.  As  secondary  effects,  inflamma- 
tion and  disorganization  of  the  tissues  occur;  the  inflammation  assumes  more  the  character 
of  the  phlegmonous  erysipelas,  and  is  associated  with  glandular  enlargement  and  suppu- 
ration, followed  by  gangrene  as  a  common  consequence. 

Great  depression  of  the  nervous  system  and  general  prostration  are  the  most  prominent 
constitutional  symptoms,  with  profuse  cold  sweats,  vomiting,  dyspnoea,  and  diarrhoea;  and 
jaundice  often  precedes  death. 

When  the  dose  of  the  poison  is  large,  or  the  susceptibilities  of  the  patient  acute,  death 
may  take  place  at  once  from  general  prostration  and  local  stagnation  of  blood  in  the 
wounded  extremity.  In  the  case  of  a  keeper  of  the  London  Zoological  Gardens,  who 
was  hitten  in  the  nose  by  a  cobra,  death  took  place  in  little  more  than  an  hour  after  the 
infliction  of  the  wound,  and  half  an  hour  only  had  elapsed  when  he  was  apparently  dying, 
being  unable  to  speak,  swallow,  or  support  himself;  the  pupils  became  dilated,  the  face 
livid,  the  heart's  action  feeble,  and  he  was  scarcely  conscious. 

Mitchell  has  recorded  a  case  which  proved  fatal  in  five  and  a  half  hours.  Of  others 
one  died  comatose,  another  with  dyspnoea  and  dysphagia,  a  third  felt  sleepy  and  died 
without  agony. 

On  the  other  hand,  patients  at  times  recover  suddenly,  even  when  the  symptoms  have 
been  severe,  as  if  the  poison  had  suddenly  lost  its  power.  More  commonly,  however, 
deatli  ensues,  and  when  recovery  follows,  it  is  only  after  severe  local  suppuration  and 
sloughing,  leaving  a  maimed  and  useless  limb. 

After  death  Mitchell  found  ecchymoses  in  the  thoracic  and  abdominal  viscera,  the  spots 
containing  blood-cells,  this  exudation  being  purpuric  in  its  nature,  and  clearly  caused  by  a 
want  of  t lie  normal  coagulating  power  in  the  blood;  this  altered  condition  of  the  blood 
indeed  is  the  most  common  effect  of  snake  poisons,  and  in  some  cases  it  is  said  to  last 
through  life.  Hence,  in  bites  from  the  Indian  phoorsa  snake,  there  is  said  to  be  a  hemor- 
rhagic tendency  during  life.  After  death  Mitchell  could  never  detect  the  least  alteration 
in  the  blood-cells  in  acute  cases,  but  in  exceptional  examples  of  chronic  poisoning  he 
found  a  few  globules  indented.  In  chronic  cases  also,  where  there  has  been  time  for  the 
poison  to  act  upon  the  blood,  the  want  of  coagulating  power  in  the  blood  is  very  constant, 
and  putrefactive  changes  rapidly  follow. 

Dr.  Halford,  of  Melbourne,  says  he  always  found  the  blood  after  death  dark  and  fluid. 
It  also  contained  germinal  nucleated  cells,  which  he  regards  as  molecules  of  living  foreign 
matter  thrown  into  the  blood  from  the  venom,  and  he  accounts  for  the  asphyxia  and  death 
by  the  increase  and  multiplication  of  these  molecules,  which  takes  place  at  the  expense  of 
the  oxygen  normally  wanted  in  inspiration. 

Sir  J.  Fayrer  tells  us,  however,  that  he  has  never  been  able  to  detect  these  changes  in 
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the  blood,  although  the  poison  affects  the  blood  primarily,  and  the  nervous  centres  indi- 
rectly through  it.    ('Indian  Annals  of  Med.  Science,'  1870.) 

Treatment  should  be  most  energetic,  otherwise  the  depressing  influence  of  the  poison 
will  soon  paralyze  all  action,  a  few  seconds  often  being  enough  for  the  absorption  of  the 
poison. 

Locally,  the  aim  should  be  to  arrest  the  absorption  of  the  poison  by  fastening  a  ligature 
firmly  on  the  cardiac  side  of  the  wound,  by  excising  the  wounded  part,  and  by  the  appli- 
cation of  nitric  acid,  carbolic  acid,  or  the  nitrate  of  silver. 

Fayrer  records,  that  the  natives  of  India  apply  a  ligature  not  only  just  above  the  bite, 
but  at  several  places  on  the  limb  at  intervals  of  some  inches;  they  then  place  a  red-hot 
coal  upon  the  wounded  part.  The  danger  and  difficulty  lie  in  not  applying  the  ligature 
quickly  enough.  The  ligature  must  also  be  tightened  to  the  utmost,  till  the  circulation 
is  entirely  arrested  and  the  part  is  livid  with  retained  blood.  The  punctures  should  then 
be  scarified  to  allow  the  blood  to  flow  freely,  and  the  cautery  or  caustics  afterwards  be 
applied. 

Constitutionally ,  the  best  treatment  lies  in  the  administration  of  ammonia  and  stimu- 
lants in  sufficient  quantities  to  maintain  the  action  of  the  nervous  and  circulatory  systems, 
and  thus  to  keep  the  patient  alive  whilst  the  poison  is  being  worked  off  or  becomes  ex- 
hausted; for  the  man  who  is  dying  from  snake  bite  is  perishing  from  rapid  exhaustion  of 
nerve  force.  Any  other  measure  that  can  rouse  and  stimulate  the  failing  nervous  energy 
may  also  be  employed.  [Alcohol,  ammonia,  and  digitalis  given  hypodermically  may  be 
of  value.] 

Fowler's  solution  in  full  doses  every  half  hour  for  four  hours  is  said  to  have  been  useful. 
Iodine  has  also  been  advocated,  and  olive  oil  internally  in  full  doses  has  been  highly 
praised.  In  countries  where  poisonous  snakes  abound,  different  roots  have  their  repu- 
tation, such  as  the  guaco,  sacrae  vita?  ancora,  radix  corineae,  decoction  of  Virginia 
snakeroot,  &c.  &c. ;  but  Fayrer,  after  repeated  experiments,  believes  them  to  be  utterly 
useless. 

Halford  has  inferred  from  his  experiments  that  the  injection  of  twenty  to  thirty  drops 
of  a  solution  of  one  part  of  strong  liquor  ammonia?  to  three  parts  by  measure  of  water  into 
one  of  the  veins  of  the  wounded  limb,  accompanied  by  the  local  application  of  liquor  am- 
monia? to  the  part,  is  a  specific;  but  Fayrer,  who  has  tried  the  practice,  has  failed  to  find 
the  success  looked  for.  Mitchell  advises  ligature  on  the  cardiac  side  of  the  wound ;  or 
excision,  amputation,  or  destruction  by  cautery  or  escharotics  of  the  poisoned  part ;  and 
even  suction  of  the  wound  immediately  after  the  bite,  as  the  poison  has  no  influence  in  the 
stomach.  He  thinks  well  also  of  the  injection  into  the  wound  of  iodine  or  ammonia,  and 
says  the  natives  believe  the  local  application  of  olive  oil  to  be  the  best.  Together  with 
this  local  treatment,  the  patient  is  to  be  kept  up  by  hope,  the  action  of  the  heart  sustained 
by  stimulants  quite  irrespective  of  quantity,  and  the  general  powers  maintained  by  nutri- 
tious food.  By  these  means,  "if  the  person  be  not  thoroughly  poisoned,  we  may  help 
him  to  recover.  If  he  be  badly  bitten  by  one  of  the  more  deadly  snakes,  we  can  "do  no 
more."  (Fayrer.) 


Bites  of  Diseased  Animals. 

Hydrophobia,  meaning  the  "dread  of  water;"  which  is  more  correctly  termed 
"rabies,"  is  a  disease  contracted  from  a  rabid  animal,  generally  from  its  bite  through  its 
saliva  or  mucus.    It  appears  at  all  seasons  of  the  year,  and  is  always  fatal. 

It  is  more  common  in  temperate  regions  of  the  world  than  in  the  torrid  and  frigid  zones. 
It  is  unknown  in  Australia,  New  Zealand,  Greenland,  and  Kamschatka. 

Blaine  and  Youatt  affirm  that  in  animals,  rabies  is  entirely  due  to  a  traumatic  action 
viz.,  the  bite  of  some  rabid  creature  inflicted  on  another  previously  free  from  the  disease. 
Fleming,  the  most  recent  authority,  tells  us,  however,  that  the  virus  of  rabies  may  under 
certain  favorable  conditions,  be  generated  directly  without  the  intervention  of  any  infect- 
ing medium,  although  at  present  we  are  in  complete  ignorance  of  the  conditions  on  which 
its  spontaneous  production  depends.  All  animals  bitten  do  not  contract  the  disease  as  is 
proved  by  Renault,  of  Alfort,  who  caused  dogs,  horses,  &c,  to  be  bitten  several  time's  -md 
even  inoculated  them,  when  out  of  99  cases,  67  contracted  the  malady,  and'  32  or  one 
third,  eseaped.  Fleming  calculates  that  30  or  40  per  cent,  of  people  who  are  bitten  bv 
mad  animals  go  mad.  ■* 

In  the  dog  there  are  three  well-marked  stages  of  the  complaint.  The  Jirst  is  the  melan 
ckolic,  characterized  by  melancholy,  depression,  sullenness,  and  fidgetiness;  the  sec  t  d 
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the  furious,  by  excitement,  or  rabid  fury ;  and  the  last,  the  paralytic,  by  general  muscular 
debility  and  actual  paralysis. 

"The  dog,"  writes  Trousseau,  ''looks  ill  and  sullen  after  a  period  of  incubation  of  very 
variable  length;  he  is  constantly  agitated,  turning  round  and  round  inside  his  kennel,  or 
roaming  about  if  he  is  at  large.  His  eyes,  when  turned  on  his  master,  have  a  strange 
look  in  them,  expressive  of  sadness  as  well  as  of  distrust.  His  attitude  is  suspicious,  and 
indicates  that  he  is  not  well;  by  his  wandering  '  he  seems  to  be  seeking' for  a  remedy. 
He  is  not  to  be  trusted;  if  he  obeys  at  all,  he  does  it  slowly;  but  if  you  chastise  him  he 
may,  in  spite  of  himself,  inflict  a  fatal  bite."  "His  agitation  increases;  if  in  a  room,  he 
runs  about  looking  under  the  furniture,  tearing  the  curtains  and  carpets,  sometimes  flying 
at  the  walls,  at  others  jumping  as  if  to  catch  flies;  the  next  moment  he  stops,  stretches  his 
neck,  and  seems  to  listen  to  a  distant  noise.  He  probably  has  then  hallucinations  of  sight 
and  hearing." 

"This  delirium,"  says  Youatt,  "may  still  be  dispersed  by  the  magical  influence  of  his 
master's  voice  ;  all  these  dreadful  objects  may  vanish,  and  the  creature  creeps  to  his  master 
with  the  expression  of  attachment  peculiar  to  him." 

"  There  follows  then  an  interval  of  calm  ;  he  slowly  closes  his  eyes,  hangs  down  his 
head,  his  fore  legs  seem  to  give  way  beneath  him,  and  he  looks  on  the  point  of  dropping. 
Suddenly,  however,  he  gets  up  again  ;  fresh  phantoms  rise  before  him  ;  he  looks  around 
him  with  a  savage  expression,  and  rushes  against  an  enemy  which  only  existed  in  his 
imagination.  By  this  time  the  animal's  bark  is  hoarse  and  muffled  ;  loud  at  first,  it  grad- 
ually fails  in  force  and  intensity,  and  becomes  weaker  and  weaker.  In  some  cases  the 
power  of  barking  is  completely  lost ;  the  dog  is  dumb,  and  his  tongue  hangs  out  through 
his  half  open  jaws,  from  which  dribbles  a  frothy  saliva.  Sometimes  his  mouth  is  per- 
fectly dry,  and  he  cannot  swallow,  although  in  the  majority  of  cases  he  can  still  eat  and 
drink.  When  he  cannot  drink,  he  will  lap  fluids  witli  great  rapidity,  but  on  looking 
closely  it  will  be  seen  that  he  merely  bites  the  water.  He  can  still,  in  some  cases,  swallow 
solids,  and  he  may  then  swallow  anything  that  is  within  his  reach,  bits  of  wood,  pieces  of 
earth,  straw,  &c." 

"  Towards  the  close  of  the  second  stage  of  rabid  fury  the  dog  often  breaks  his  chain 
and  runs  away  ;  he  wanders  about  the  fields,  being  seized  from  time  to  time  with  paroxysms 
of  fury,  and  then  he  stops,  from  fatigue,  as  it  were,  and  remains  hours  in  a  somnolent 
state.  He  generally  dies  in  a  ditch  or  retired  corner,  apparently  from  hunger,  thirst,  and 
fatigue." 

Veterinary  surgeons  do  not  say  that  he  dies  from  asphyxia,  brought  on  by  spasm  of  the 
pectoral  muscles  or  by  convulsions.  The  disease  runs  its  course  in  from  five  to  eight 
days,  and  it  is  the  same  in  the  dog,  cat,  horse,  and  wolf,  from  any  of  which  man  may 
become  inoculated. 

In  man  the  disease  may  show  itself  at  any  period  from  six  weeks  to  a  year  after 
the  inoculation,  although  Fleming  and  Bouley  assert  that  the  incubatory  period  in  man 
varies  from  one  to  two  months,  and  that  after  the  third  month  the  chances  of  immunity 
are  great.  Thamhayn  ('  Schmidt's  Jahrbuch.,'  1859),  in  an  analysis  of  220  cases  showed, 
that  in  49  the  symptoms  appeared  within  a  month,  in  98  during  the  second,  in  29  during 
the  third,  and  in  2G  during  the  fourth  month  ;  1(5  of  the  remaining  cases  showing  them- 
selves within  twenty-six  months;  two  cases  only  maturing  at  a  period  of  four  and  five 
and  a  half  years  respectively.  But  these  cases  are  always  doubtful,  and  are  probably 
examples  of  hysterical  or  nervous  hydrophobia.  Fleming,  however,  records  some  striking 
cases  which  seem  to  show,  that  the  latent  disease  maybe  induced  or  brought  into  activity 
by  mental  agitation  ('  Rabies  and  Hydrophobia,'  1872). 

The  disease  may  attack  the  infant  at  the  breast  or  the  aged,  the  male  or  the  female, 
and  during  the  incubative  stage  no  disturbance  of  the  general  health  can  be  observed. 
Van  Swieten  has  pointed  out  that  during  this  period  such  a  disease  as  variola  may  run  its 
course  without  any  modification,  two  poisons  thus  coexisting  in  the  same  frame. 

After  the  incubative  stage  has  passed,  the  first  symptom  usually  displayed  is  that  of 
sadness;  the  victim  either  not  suspecting  his  complaint,  or  carefully  avoiding  mentioning 
the  circumstance.  His  sleep  is  disturbed  ;  he  is  fidgety,  sighs  deeply,  and  avoids  society; 
he  is  troubled  by  noise  ;  or  is  very  irritable  and  ill-tempered.  The  second  stage  will  be 
marked  by  an  aggravation  of  all  these  symptoms,  but  there  will  be  in  addition  pain  in 
the  region  of  the  heart  with  some  irregularity  of  the  pulse.  Rigors  will  soon  appear,  w  Inch, 
says  Trousseau,  "are  true  convulsions  of  all  the  muscles  of  the  body;"  and  lastly,  the 
characteristic  symptom  of  dread  of  water,  not  as  Huid,  however,  but  as  connected  with 
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the  difficulty  of  drinking.  The  Bight  of  water  is  frequently  sufficient  to  bring  on  shuddering, 
yet  it  is  when  the  patient  carries  water  to  his  lips  that  he  is  seized  with  the  typical  terrors. 
A  rabid  man  is  always  rational  and  tries  to  drink,  but  the  attempt  excites  terror,  and  the 
expression  of  his  inability.  His  eves  become  fixed,  features  contracted,  and  his  counte- 
nance expressive  of  the  deepest  anxiety,  his  limbs  shake,  and  the  whole  body  shivers. 
The  paroxysm  lasts  a  few  seconds,  then  subsides,  but  only  to  be  renewed  on  the  slightest 
breath  of  air  touching  his  body,  for  hyperesthesia  is  one  of  the  most  marked  symptoms 
of  the  affection. 

During  the  calm,  nausea  or  even  vomiting  may  appear,  and  priapism  is  often  a  most 
distressing  symptom.  Sudden  terror  of  an  unknown  kind  haunts  the  mind,  and  imaginary 
calling  of  fiends  often  exists.  Dr.  Bergerons  records  a  case  in  which  the  patient  heard 
the  ringing  of  bells,  and  saw  mice  run  about  over  his  bed. 

In  the  third  and  last  stage  the  longing  for  drink  becomes  intense,  with  an  increasing 
inability  to  take  it ;  the  voice  becomes  hoarse  and  the  mouth  full  of  a  frothy  fluid.  The 
patient  tries  to  get  rid  of  this  by  spitting,  and  then  becomes  frightened  at  its  results.  In 
some  cases  he  fears  that  by  contact  this  fluid  may  propagate  the  disease.  Convulsive 
seizures  increase  in  frequency  and  intensity,  the  spasm  of  the  respiratory  muscles  threat- 
ening life  ;  at  last  a  fatal  spasm  takes  place,  and  death  by  asphyxia  ensues. 

In  the  dog,  death  results  ft-om  paralysis,  in  man,  generally,  from  asphyxia ;  in  excep- 
tional cases  it  is  due  to  exhaustion. 

This  painful  affection  rarely  lasts  longer  than  four  days,  though  it  has  been  fatal  in 
sixteen  hours,  and  has  lasted  as  long  as  two  or  three  weeks.  Thamhayn  shows  that  56 
out  of  202  cases  died  within  forty-two  hours,  73  in  forty-eight  hours,  38  between  the 
second  and  third  days,  19  between  the  third  and  fourth  days,  7  in  five,  5  in  six,  and  4  in 
seven  days. 

The  seat  of  wound  or  cicatrix  rarely  shows  anything  usual.  In  three  or  four  cases 
out  of  a  hundred  it  may  be  slightly  painful,  irritable,  or  inflamed,  or  the  seat  of  a  neu- 
ralgic pain,  the  pain  being  a  kind  of  "  aura,"  as  in  epilepsy  ;  in  some  instances  it  is  very 
severe.  [An  elaborate  paper  by  Arthur  W.  Foot,  entitled  "  Reports  on  Hydrophobia," 
will  be  found  in  the  '  Dublin  Journal  of  Medical  Science,'  October,  1879.] 

Diagnosis  Taken  as  a  whole,  there  is  no  disease  like  hydrophobia.    In  a  certain 

sense  it  resembles  tetanus,  yet  the  two,  in  their  general  features,  are  unlike.  They  may, 
however,  occur  together,  and  so  good  an  observer  as  Dr.  J.  W.  Ogle  has  published  a  case 
of  combined  tetanus  and  hydrophobia  in  the  '  British  and  Foreign  Medico-Chir.  Review,' 
1868. 

What  Trousseau  has  called  nervous  hydrophobia,  true  dysphagia,  brought  on  by  a  dread 
of  rabies,  may,  however,  be  mistaken  for  it;  "but  the  sudden  invasion  of  this  complaint 
generally  coming  on  through  the  person  recalling  to  mind  or  hearing  the  relation  of  a  case 
of  true  hydrophobia,  and  the  duration  of  the  dysphagia  over  the  period  of  four  days  are 
amply  sufficient  to  characterize  the  complaint,  and  to  enable  the  practitioner  to  persuade 
the  patient  that  he  is  suffering  from  mere  nervous  symptoms,  which  will  vanish  as  soon  as 
he  ceases  to  fear.  Besides,  in  nervous  hydrophobia  there  is  dysphagia  only,  but  no  general 
convulsions,  the  spasm  affecting  the  pharynx  alone,  while  the  breathing  goes  on  with 
regularity." 

In  the  very  early  period  of  the  disease,  during  its  incubation,  Drs.  Marochetti,  Magistel, 
Xanthos,  and  others,  have  called  attention  to  the  presence  of  pustules  or  vesicles  near  the 
fraenum  of  the  tongue,  known  in  Greece  as  lyssi.  and  they  assert,  that  if  these  lyssi  are 
cauterized,  all  manifestations  of  disease  can  be  prevented.  Should  these  observations  be 
confirmed,  a  valuable  means  of  diagnosis  as  well  as  of  treatment  in  the  very  earliest  sta  'v 
of  the  disease  will  have  been  found.  These  lyssi  are  said  to  show  themselves  at  an  earlier 
period  in  proportion  to  the  amount  of  poison  deposited  in  the  wound.  Marochetti  made 
early  incisions  through  the  vesicle,  and  then  cauterized  the  surface  with  a  red-hot  iron 
with,  he  states,  invariable  success. 

Pathology  — There  are  no  pathological  lesions  peculiar  to  hydrophobia  at  least 

none  such  have  as  yet  been  described.  Mr.  Durham,  in  a  case  that  occurred  at  Guv's  in 
1865,  carefully  examined  the  cord,  prepared  after  Dr.  L.  Clarke's  method  and  found 
extreme  congestion  of  the  gray  matter  of  the  cord,  and  numerous  minute  patches  of  extrava- 
sated  blood  in  different  sections.  More  recently  Dr.  Benedikt,  of  Vienna,  has  made'  out 
that  in  dog  "the  pathological  process  in  this  disease  consists  in  acute  exudative  inflam- 
mation, with  hyaloid  degeneration,  which  doubtless  arises  from  the  exudative  infiltration 
of  the  connective  tissue  of  the  brain."    ('Wiener  Mediz.  Presse,'  June,  1874;  <  Lond 
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Med.  Rec.,'  Sept.  30,  1874.)  [It  lias  been  asserted  that  microscopical  examination  has 
demonstrated  a  peculiar  fungus  in  the  saliva  of  rabid  dogs.1 

Numerous  cases  indistinguishable  from  hydrophobia  have  occurred  when  no  history 
of  a  bite  could  be  obtained.  These  cases  and  other  facts  developed  by  autopsies  have 
given  rise  to  the  opinion,  held  by  some,  that  hydrophobia  is  a  neurosis  due  to  peripheral 
irritation,  and  does  not  depend  on  inoculation.  An  interesting  paper  on  this  view  of  the 
nature  of  the  disease;,  by  Dr.  Chas.  K.  Mills,  may  be  found  in  the  '  Proceedings  of  the 
Philadelphia  County  Medical  Society,'  1880.] 

TREATMENT — In  all  cases  of  bites  from  dogs  or  animals  in  which  the  faintest  suspicion 
of  rallies  exists,  free  cauterization  with  lunar  caustic  should  be  performed.  Youatt  states 
that  he  adopted  this  practice  in  upwards  of  400  cases,  and  four  times  on  himself,  with 
complete  success,  and  that  in  all  these  there  was  no  doubt  as  to  the  dog  being  mad.  With 
such  a  result  no  other  caustic  need  be  used;  when  this  is  not  at  hand,  any  acid,  caustic 
alkali,  or  cautery,  will  suffice.  [The  more  active  caustics,  such  as  chromic  and  nitric 
acid,  would  certainly  seem  to  be  more  worthy  of  reliance  than  the  mild  agent  recom- 
mended by  Youatt.  No  surgeon  would  be  satisfied  to  depend  on  nitrate  of  silver,  if  he 
himself  were  bitten  by  a  rabid  animal.]  When  the  escharotic  cannot  be  obtained  the 
part  may  be  excised,  a  ligature  being  fastened  beforehand  on  the  cardiac  side  of  the 
wound.    Some  surgeons  advise  amputation. 

Mental  stimulants,  in  the  way  of  inspiring  hope  and  removing  fear,  must  be  freely 
administered,  and  such  general  treatment  as  may  be  needed.  No  drug  has  yet  been 
found  that  has  the  least  influence  on  the  disease,  either  in  preventing  or  curing  it.  Dr. 
Maroehetti's  treatment  of  the  lyssi  is  the  only  one  that  can  claim  any  degree  of  success. 
How  far  the  constant  administration  of  chloroform  would  influence  the  disease  is  a  ques- 
tion that  has  yet  to  be  put  to  the  proof.  To  prevent  asphyxia  from  taking  place,  trache- 
otomy, as  suggested  by  Dr.  Marshall  Hall,  is  a  justifiable  measure,  the  operation  being 
based  on  a  good  theory,  although  it  has  never  been  performed  on  the  human  subject.  By 
it  the  immediate  risk  of  death  from  asphyxia  would  be  rendered  impossible,  and  time 
given  for  remedies  to  act  or  for  the  disease  to  run  its  course.  It  seems  that  six  or  seven 
days  is  the  utmost  period  for  the  disease  to  be  in  existence.  If  life  can  be  prolonged  thus 
far,  the  hope  of  a  good  result  may  be  entertained.  Anything  that  can  tend  to  prevent 
death,  and  keep  the  patient  alive,  is  useful.  Tracheotomy  is  one  of  these  means,  and 
deserves  trial,  wine  and  food  being  valuable  adjuvants. 

[Dr.  Grzygmala  has  used  the  leaves  of  xanthium  spinosum  internally  as  a  prophylactic ; 
and  has,  it  is  stated,  saved  six  persons  out  of  twelve  who  were  bitten  by  a  mad  dog.  The 
remaining  six  were  treated  by  other  methods,  and  all  became  mad.2  Such  statements 
need  verification.] 

When  a  dog  is  known  to  be  mad,  it  ought  to  be  destroyed;  but  when  any  one  has  been 
bitten  by  an  animal  in  which  there  is  no  evidence  of  madness,  it  should  be  kept,  although 
apart  from  others,  and  guarded,  as  time  will  prove  the  truth  of  his  condition,  and  do  away 
with  the  morbid  fear  of  "  rabies"  that  may  have  been  excited  by  the  injury. 

Glanders. 

This  is  a  specific  disease  given  to  man  by  inoculation  from  the  horse.  Dr.  Elliotson 
first  recognized  its  true  nature,  and  described  it  under  the  term  Equinia.  It  shows  itself 
in  two  forms.  In  one  the  disease  attacks  the  mucous  membrane  of  the  nose  and  the 
neighboring  glands,  and  then  is  termed  "  glanders."  In  the  other  it  affects  the  lymphatics 
of  the  body  generally,  giving  rise  to  tumors  or  a  knotty  condition  of  the  subcutaneous 
glands,  called  "farcy  buds,"  and  is  therefore  called  "farcy" 

In  man,  these  two  forms  are  generally  found  together. 

There  is  said  to  be  a  stage  of  incubation  varying  from  two  to  fifteen  days  from  the 
inoculation,  after  which  febrile  symptoms  with  excitement  appear,  followed  by  the  specific 
eruption.  The  pains  in  the  limbs  accompanying  the  febrile  condition  are  generally  asso- 
ciated with  tenderness  wherever  glands  exist,  and,  on  examination,  some  enlargement  of 
these  glands  will  be  found.  The  eruption  is  very  characteristic,  being  made  up  of  a  crop 
of  vesicles,  which  become  pustular,  and  are  very  hard,  resembling  those  of  variola  more 
than  anything  else.  They  are  arranged  in  groups,  with  inflamed  bases,  the  face,  neck,  and 
abdomen  being,  as  a  rule,  more  covered  than  the  extremities  ;  when  close  together,  they 

[•  New  York  Medical  Record,  August  25,  1877.] 

[2  Kevista  M&Iica  de  Chile.    Santiago,  1877,  p.  395.] 
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become  confluent.  These  pustules,  with  their  indurated  bases,  then  soften  down,  leaving 
ulcerated  excavated  surfaces.  They  affect  the  mucous  lining  of  the  nose,  giving  rise  to 
the  discharge.  Virehow says  that  "these  so-called  pustules  are  really  due  to  the  presence 
of  a  tenacious  deposit  in  the  corium  of  the  skin,  which  has  much  resemblance  to  tubercle, 
and  microscopically  is  made  up  of  an  amorphous  granular  appearance  mixed  with  cell- 
elements,  cell-growths,  and  fat-globules."  ('  Handbuch.')  This  opinion  is  supported  by  the 
clinical  fact  that  tubercles  in  farcy  are  so  often  found  in  the  subcutaneous  tissue,  appearing 
as  hard  circumscribed  blind  boils,  or  swellings,  more  or  less  diffused.  These  soften  down, 
giving  rise  to  extensive  sloughing  of  the  skin  and  surrounding  parts,  and  are  rarely 
absorbed.  During  the  progress  of  the  disease,  soft  tumors,  not  unlike  pyaemic  cutaneous 
abscesses,  appear  about  the  body,  sometimes  attacking  deeper  parts.  In  the  more  advanced 
stages  of  the  disease,  these  tubercles  or  so-called  pustules  attack  the  larynx  and  whole 
respiratory  tract,  and  more  particularly  the  lungs,  giving  rise  to  Virchow's  pneumonia  of 
glanders,  an  affection  consisting  of  a  series  of  tubercles  beneath  the  pleura  covering  the 
lungs,  surrounded  by  lobular  pneumonic  inflammation,  as  in  pyasmia.  These  tubercles 
are  said  to  have  been  found  in  the  testicles,  kidneys,  pancreas,  and  joints.  When  they 
attack  the  nose,  which  they  usually  do  at  an  early  period,  often  before  they  appear  in 
other  parts,  the  secretion  from  the  nose  is  at  first  catarrhal,  thin,  and  clear,  subsequently 
thick,  tenacious,  and  puriform,  often  mixed  with  blood,  but  in  many  cases  it  is  altogether 
absent  or  not  noticed  till  a  later  period  of  the  disease.  The  face  and  head  often  swell 
from  oedema,  presenting  a  puffy,  erysipelatous,  shining  surface ;  the  conjunctiva  also 
secretes  a  thick  secretion,  gluing  the  eyelids.  The  tonsils  are  frequently  involved,  and 
often  suppurate.  As  the  disease  progresses  the  swellings  and  discharge  increase,  the 
inflammation  around  spreads  and  becomes  gangrenous,  bullae  appear  on  the  skin,  the  con- 
stitutional symptoms  become  typhoid,  a  low  delirium  sets  in,  not  unlike  that  from  pyaemia, 
and  death  ensues  from  coma  and  exhaustion.  When  the  glands  and  absorbents  are 
involved,  as  in  the  farcy  form,  suppuration  and  sloughing  are  superadded  to  those 
already  laid  down. 

The  prognosis  of  glanders  is  most  unfavorable,  recovery  only  taking  place  in  the 
mildest  cases  of  poisoning.  The  disease  in  its  acutest  stage  may  prove  fatal  in  a  week  ; 
indeed,  it  has  run  its  course  in  three  days,  but  in  general  it  lasts  for  three  or  four  weeks, 
and  in  very  chronic  cases  life  has  been  prolonged  for  months.  In  chronic  "  farcy,"  where 
sloughing  glands  have  left  large  sores,  these  may  remain  open  for  a  long  time  ;  occasion- 
ally such  chronic  cases  end  by  an  attack  of  acute  disease. 

The  post-mortem  appearances  have  been  well  described  in  two  recent  cases,  in  both  of 
which  there  was  the  absence  of  nasal  discharge.  One  was  Dickinson's  case,  and  the  other 
Poland's,  from  whose  paper,  in  'Holmes's  Surg.,'  vol.  i.,  I  quote.  The  first-mentioned 
subject  died  on  the  twenty-first  day.  The  blood  was  found  fluid,  the  muscles  soft  and 
rotten,  the  cervical  and  left  parotid  glands  suppurating,  the  lower  part  of  the  right  lung 
solid  with  gray  hepatization,  its  tissues  completely  broken  down  and  infiltrated  with  puru" 
lent  fluid,  and  the  left  lung  studded  with  numerous  slate-colored  patches  of  the  size  of  hazel- 
nuts. 

The  second  patient  died  on  the  thirteenth  day.  There  was  no  affection  of  the  lym- 
phatic glands,  but  suppuration  had  taken  place  in  the  muscles  of  both  calves  of  the  legs, 
accompanied  by  local  abscesses  in  other  parts  of  the  body,  chiefly  in  the  muscles  ;  the 
joints  were  free  from  suppuration;  there  were  recent  patches  of  lymph  on  the  pleura',  and 
lobular  pneumonia  in  the  base  of  the  upper  lobe  of  the  right  lung,  which  was  in  a  state  of 
gray  hepatization  ;  the  lower  lobes  of  both  lungs  throughout  contained  smaller  hepatized 
masses  ;  and  the  liver  was  free  from  disease. 

Billroth  lays  great  stress  on  the  presence  of  hemorrhagic  abscesses  in  the  muscles  as 
being  characteristic  of  the  pyasmia  of  glanders. 

In  man,  the  poison  is  generally  communicated  through  the  nasal  discharge  from  the 
horse  and  the  discharge  from  farcy  swellings.  Where  the  inoculation  takes  place  from 
the  latter,  the  disease  in  man  is  more  of  the  character  of  farcy.  It  can  be  communicated 
from  man  to  man.  The  poison,  to  be  absorbed,  requires,  as  a  rule,  a  wound  or  delicate 
membrane,  yet  cases  are  on  record  where  the  disease  has  been  set  up  by  wiping  of  the  face 
with  unclean  hands  or  cloths.  ° 

Youatt  states  that  the  disease  is  not  one-tenth  part  so  common  as  it  was,  and  "  a-  ll 

speaking,  it  is  only  found  as  a  frequent  and  prevalent  disease  where  neglect  and  filtl  '.  A 
t*       ,«i  .«        •  ,  j,  ©  i  nun  anu 

want  or  ventuation  exist. 

Glanders,  writes  Dr.  G.  Milroy  ('Trans.  Epidem.  Soc.,'  vol.  i.),  is  «a  general  a: 

well  as  a  propagable  disease ;  it  is  extremely  apt  in  some  seasons  to  develop  itself  in  foul 
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unventilated  stables."  Its  development  may,  however,  be  controlled  even  to  absolute 
prevention  by  the  observance  of  simple  sanitary  rules. 

TREATMENT. — To  keep  the  machinery  of  life  going,  and  to  treat  symptoms  upon  ordi- 
nary surgical  principles,  seems  to  be  the  best  mode  of  practice,  for  there  is  no  drug  which 
has  any  influence  upon  the  disease.  Abundance  of  fresh  air  should  be  provided,  with 
good  but  not  too  stimulating  food,  accompanied  by  tonics,  such  as  quinine  and  iron;  pain 
should  Ik:  soothed  by  sedatives.  When  the  nose  is  a  source  of  trouble,  it  should  be  kept 
clean  by  washing,  a  stream  of  water  passed  through  the  nostril,  followed  by  some  anti- 
septic lotion,  such  as  that  of  iodine,  carbolic  acid,  Condy's  fluid,  or  creasote  ;  nitrate  of 
silver  solution,  tannic  acid,  and  others  more  stimulating,  being  at  times  valuable.  Where 
the  throat  is  affected,  it  should  be  sponged  with  some  nitro-muriatic  acid  lotion,  and  a 
gargle  of  chlorate  of  potash  used. 

Abscesses  and  softened  tubercles  should  be  opened  early  and  freely,  poultices  and 
fomentations  being  applied  to  the  parts.  When  they  are  very  numerous,  this  practice  is, 
however,  difficult  to  follow.  Perfect  cleanliness  should,  of  course,  be  observed. 
v  Glanders  in  the  horse,  as  Mr.  Youatt  tells  us,  in  his  book  on  that  animal,  is  chiefly 
to  be  recognized  by  the  persistent  discharge  from  the  nostril  and  the  singular  hardness  of 
the  submaxillary  glands,  which  become  adherent  to  the  bone,  from  the  effusion  of  inflam- 
matory lymph  around  them.  These  glands  are  not  very  large  except  at  the  commence- 
ment of  the  disease,  neither  are  they  hot  nor  tender. 

When  any  doubt  exists  as  to  the  nature  of  the  disease,  a  condemned  horse  or  ass  would 
be  inoculated  with  the  nasal  secretion  of  the  suspected  animal,  and  if  the  disease  be  genu- 
ine it  will  be  reproduced  in  a  few  days. 

Equinia  mitis  is  a  local  pustular  disease  affecting  the  hands  and  body  of  those  who 
dress  the  heels  of  horses  affected  with  what  Jenner  has  described  as  the  "grease" — an 
inflammation  and  swelling  of  the  heels  of  the  horse,  attended  with  the  secretion  of  a  thin 
acrid  matter.  It  is  not  unlike  ecthyma  or  vaccinia,  but  more  angry  ;  the  pustules  are 
about  the  size  of  a  sixpence  ;  they  suppurate  on  the  third  day,  dry  up  about  the  tenth  or 
twelfth,  forming  scabs,  which  leave  cicatrices.  The  disease  runs  its  course,  and  is  to  be 
managed  by  rest  and  cleanliness. 

SYPHILIS. 

Syphilis  is  a  constitutional  disease,  the  result  of  a  specific  animal  poison  introduced 
from  without.  Like  other  specific  animal  poisons,  it  is,  as  a  rule,  propagated  by  some, 
local  inoculation;  but,  unlike  all  others,  it  has,  by  its  subtle  influence  through  the  parents, 
the  power  of  affecting  the  unborn  foetus  and  the  newly  born  child.  No  other  blood-poison 
appears  to  possess  this  power,  at  any  rate  to  the  same  degree,  and  it  is  well  to  bear  this 
important  point  of  difference  in  mind,  for,  in  all  other  respects  there  is  a  strong  analogy 
between  all. 

The  poison  once  introduced  into  the  system,  either  by  inheritance — inherited  syphilis 
— or  by  some  local  inoculation — acquired  syphilis — manifests  its  presence  in  its  own 
peculiar  way,  by  the  appearance  of  a  somewhat  irregular  although  characteristic  chain  of 
symptoms.  These  are  uncertain  in  the  period  of  their  manifestation  after  the  inoculation, 
in  the  order  of  their  appearance,  and  in  their  form  and  effects,  yet  they  possess  their  own 
special  features.  They  are  local  and  general.  They  run  their  course,  yet  do  not  elimi- 
nate the  poison.  They  may  disappear  for  a  time  to  reappear  in  some  other  form.  The 
poison  may  lie  dormant  for  years,  and  in  healthy  subjects  show  no  signs  of  its  presence 
till  some  weakening  influence  has  depressed  the  powers  of  its  victim,  and  given  rise  to  a 
local  affection  in  which  the  practised  eye  will  read  with  more  or  less  certainty  the  modi- 
fying influence  of  an  antecedent  syphilitic  affection.  The  poison  has  been  scotched  for  a 
time  only,  but  not  killed,  and  in  the  weakness  of  its  possessor  has  reasserted  its  power. 

No  other  animal  poison  appears  to  have  such  tenacity  of  existence.  All  others  produce 
their  specific  effects  in  a  definite  way  and  in  a  regular  series  of  symptoms,  and  are  either 
eliminated  or  destroy  life;  having  made  their  mark  and  run  their  course,  they  cease  to 
act  and  are  innocuous  ;  their  power  for  harm  being  exhausted.  The  poison  of  syphilis, 
however,  is  so  subtle  that  it  is  tolerably  certain  most  of  the  secretions  of  a  syphilitic  sub- 
ject are  capable  of  producing  the  same  disease  in  another;  clinical  experience  having  dis- 
proved  Hunter's  opinion  that  syphilis  could  only  be  propagated  by  the  secretion  of  a 
primary  sore,  and  Ricord's  proposition,  that  "a  chancre  at  the  period  of  progress  is  the 
only  source  of  the  syphilitic  virus."  Indeed,  it,  may  fairly  be  asserted  that  a  healthy 
woman,  marrying  a  man  who  has  had  syphilis  but  in  whom  all  symptoms  have  long  dis- 
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appeared,  may  give  birth  prematurely  to  a  dead  foetus,  to  a  stillborn  child,  or  to  an  infant 
that  will,  either  at  its  birth  or  within  a  few  weeks  subsequently,  show  symptoms  of  syphilis, 
all  these  results  being  the  effects  of  syphilis  transferred  from  the  father.  When  both 
parents  are  similarly  diseased  the  evidence  is  still  stronger.  "The  semen  of  a  diseased 
man  deposited  in  the  vagina  of  a  healthy  woman  will,  by  being  absorbed,  anil  without  the 
intervention  of  pregnancy,  contaminate  that  woman  with  the  secondary  form  of  the  dis- 
ease, and  that  without  the  presence  of  a  chancre  or  any  open  sore  either  on  the  man  or 
the  woman."  (Dr.  Porter,  'Dublin  Journal  of  Med.  Science,'  1857.) 

A  healthy  woman,  marrying  a  man  who  lias  had  syphilis,  but  who  has  lost  all  symp- 
toms of  it,  may  acquire  syphilis  through  a  blighted  ovum,  or  a  series  more  or  less  pro- 
longed of  stillborn  children,  the  placental  circulation  between  the  foetal  and  maternal 
blood  being  the  infecting  medium. 

A  healthy  woman,  giving  suck  to  a  child  the  subject  of  hereditary  syphilis,  may  acquire 
the  disease  through  some  fissure  of  the  nipple,  the  disease  locally  and  constitutionally 
manifesting  its  presence  with  all  the  intensity  of  a  primary  inoculation. 

Again,  the  secretion  of  any  true  syphilitic  sore,  chancre,  or  mucous  tubercle,  whether 
of  the  mouth,  nose,  anus,  vulva,  or  penis,  is  capable  of  transferring  the  disease  ;  and  the 
syphilitic  poison  may  probably  be  simply  absorbed  by  the  vessels  of  a  part — physiological 
absorption — without  giving  rise  to  any  local  affection.  Hunter  believed  this,  and  Lane, 
Marston,  and  Lee  have  published  observations  that  tend  to  support  the  theory. 

"It  should  never  be  forgotten  that  it  is  the  virus  which  infects  the  system,  and  that 
the  sore  is  the  mere  local  lesion,  and  not  a  necessary  antecedent  to  infection."  (Com- 
mittee on  Syphilis,  p.  8.)  "  It  is  impossible  to  predicate  with  absolute  certainty  of  any 
given  sore  that  it  will  or  will  not  be  followed  by  constitutional  infection." — J.  Lane. 

It  should  never  be  forgotten  that  the  poison  of  syphilis,  introduced  into  the  system,  in 
whatever  way,  whether  inherited  or  acquired  from  primary  sores  or  from  the  secretions 
of  a  syphilitic  subject,  is  the  same  and  manifests  its  presence  in  much  the  same  way. 

It  may  be  difficult  in  individual  cases  to  make  out  the  direct  source  of  the  contagion; 
but  if  we  recognize  the  fact  that  the  virus,  however  diluted  in  one  subject,  may,  when 
introduced  into  another,  behave  as  if  it  had  been  taken  from  a  spreading  primary  sore, 
the  explanation  of  most  clinical  facts  becomes  easy. 

Syphilis  is  an  animal  and  a  human  poison  ;  it  is  capable  of  propagation  from  the  secre- 
tion of  any  syphilitic  to  a  virgin  subject  in  all  its  intensity,  by  any  form  of  inoculation  ; 
it  may  likewise  be  inherited.  Nothing  is  known  of  its  nature,  although  its  effects  are 
sufficiently  familiar.  The  syphilitic  virus,  writes  Bumstead  ('Venereal  Dis.,'  1870),  "is 
alone  capable  of  infecting  the  system  at  large  and  of  affording  protection  by  its  presence 
against  subsequent  attacks.  Unlike  the  poison  of  gonorrhoea  and  of  chancre,  it  is  not 
limited  to  purulent  matter,  but  exists  in  the  blood,  in  the  fluids  of  secondary  lesions,  in 
the  semen,  and  probably  in  other  seci'etions." 

How,  then,  it  may  be  asked,  is  syphilis  to  be  recognized?  Is  it  to  be  recognized  in  its 
primary  inoculation,  or  is  it  only  to  be  known  by  its  constitutional  symptoms? 

It  has  been  already  stated  that  most  authorities  are  agreed  upon  the  fact  that  there  is 
no  form  of  local  sore  or  chancre  that  can  be  said  with  certainty  to  be  the  result  of  the 
local  inoculation  of  syphilis.  In  the  cartilaginous  indurated  sore,  with  enlarged  indurated 
glands,  there  is  every  probability  of  syphilis  manifesting  its  presence;  and  in  the  multiple, 
suppurating,  non-indurated  chancre  there  is  every  probability  of  no  such  symptoms  appear- 
ing. But  in  the  first  form  such  symptoms  may  not,  and  in  the  second  they  may  appear. 
Consequently,  as  a  law,  this  distinction  becomes  of  little  value.  Indeed*  syphilis  as  a 
constitutional  disease  can  only  be  known  by  the  manifestations  of  its  symptoms,  and  not 
by  the  inoculation  ;  in  the  same  way  as  smallpox,  when  propagated  by  inoculation,  is  only 
to  be  recognized  by  the  eruption,  and  not  by  the  local  appearances  resulting  from  its 
inoculation. 

Acquired  syphilis — Acquired  syphilis  is  always  contracted  through  inoculation 
from  a  chancre,  or  from  a  syphilitic  mucous  tubercle,  condyloma,  or  other3  sore  or  from 
the  secretions  of  a  syphilitic  subject  ;  the  secretion  of  one  form  of  syphilitic  sore  from  one 
subject  being  capable  of  producing  a  chancre  of  another  form  in  another  subject. 

[A  most  remarkable  outbreak  of  syphilis,  due  to  a  "  tattooer"  with  mucous  patches 
using  his  saliva  to  moisten  the  coloring  material,  has  been  investigated  by  Drs.  Maury 
and  Dulles.1]  '  y 

Mr.  John  Morgan,  of  Dublin,  by  experiments,  has  been  led  to  believe  that  "  the  dis- 

['  American  Journal  of  the  Medical  Sciences,  January,  1878.] 
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charge  of  a  syphilitic  female  produces  on  syphilitics  the  sore  identical  with  that  produced 
from  the  soft  sore  or  chancre." 

After  inoculation  a  certain  time  usually  elapses  hefore  the  poison  manifests  its  presence, 
which  varies  from  six  to  twelve  weeks.  In  exceptional  cases,  the  symptoms  of  syphilis 
may  appear  within  the  month,  or  fail  to  appear  for  four  or  more  months,  but  every  week 
that  passes  after  the  third  month  without  their  manifestation  lessens  the  likelihood  of  their 
appearance,  and  when  six  months  have  elapsed  without  syphilitic  symptoms  showing 
themselves  the  probabilities  of  their  doing  so  are  very  slight. 

The  different  forms  of  syphilitic  inoculation  will  be  considered  under  the  head  of 
chancre,  etc. 

Dismissing,  therefore,  the  consideration  of  the  character  of  the  sore  to  which  the  poison 
of  syphilis  usually  gives  rise,  with  the  simple  reminder  that  there  is  positively  no  specific 
sore,  the  constitutional  symptoms  of  syphilis  now  claim  attention  ;  and  the  variety  of 
forms  they  assume  is  very  striking.  They  usually  show  themselves  primarily  upon  the 
skin  in  the  form  of  an  eruption,  or  upon  the  mucous  membrane  of  the  alimentary  canal, 
as  indicated  by  sore  tongue  and  throat,  while  some  amount  of  fever  and  constitutional 
disturbance  usually  precedes  their  appearance,  this  "syphilitic  fever"  varying  according 
to  the  nervous  susceptibilities  of  the  patient. 

The  skin  eruption  may  be  only  a  rose  rash,  roseola,  giving  rise  to  a  mottling  of  the 
skin,  or  to  a  more  lasting  staining.  It  may  assume  the  papular  form,  lichen  ;  the  pustular, 
ecthyma;  the  vesicular,  rupia;  the  tubercular,  ulcerating  or  non-ulcerating,  or  the  scaly, 
lepra,  or  psoriasis.  Bullag  are  rare,  except  in  hereditary  disease ;  when  present  they 
indicate  a  cachectic  condition. 

The  mildest  form  of  roseola  may  last  but  a  few  days  and  disappear,  or  leave  a  dusky 
coppery  stain  behind  of  some  durability. 

The  lichen  will  soon  show  the  copper  tint,  and,  as  it  flattens,  may  become  a  tubercle, 
and  this  a  scale,  the  skin  after  the  desquamation  of  the  scale  showing  much  the  same  as 
the  macula  of  the  rose  eruption. 

When  the  eruption  is  tubercular  at  the  first,  the  same  series  of  changes  will  be  seen  ; 
the  raised,  indurated,  or  spongy  tubercle,  as  it  withers,  usually  showing  a  scale  upon  its 
surface,  and  then  flattening  down  to  a  macula. 

The  lepra  and  psoriasis  appear  as  inflamed  patches  more  or  less  extensive,  as  in  the 
non-specific  forms,  the  epithelial  scales  varying  in  thickness  and  the  fissures  in  depth. 
The  psoriasis  commonly  appears  on  the  palms  of  the  hands  and  the  soles  of  the  feet. 

All  these  eruptions  have  a  copper-colored  tint,  more  particularly  after  their  first  appear- 
ances have  faded.  But  what  is  still  more  characteristic  is  the  fact  that  upon  the  same 
subject  several  forms  of  eruption  are  often  found  together — the  macula,  papule,  pustule, 
tubercle,  and  scale,  passing  one  into  another. 

What  determines  the  form  of  the  eruption  at  its  first  appearance. is  not  known.  Why 
syphilis  in  one  man  should  manifest  its  presence  by  an  eruption  of  mere  maculae,  in  another 
by  a  papular  or  scaly  eruption,  and  in  a  third  by  a  pustular,  tubercular,  or  ulcerative 
form  is  not  known.  The  theory  propounded  by  Carmichael,  that  each  sort  of  eruption 
has  its  own  form  of  local  sore  or  inoculation,  was  ingenious,  but  not  supported  by  facts, 
and  the  generally  received  opinion  is  that  the  peculiarity  or  power  of  the  infected  patient 
has  more  to  do  with  these  phenomena  than  the  nature  of  the  poison  itself.  The  pustular 
and  vesicular  eruptions  are  more  prone  to  appear  in  cachectic  subjects  than  in  the  robust, 
and  an  ulcerative  action  to  accompany,  or  rather  to  follow  their  appearance  ;  the  base  of 
the  pustule  or  of  the  vesicle,  and  at  times  the  substance  of  the  tubercle,  breaking  down, 
and  giving  rise  to  a  troublesome  and  spreading  ulcer. 

As  the  mi  hide  skin  in  syphilitic  subjects  is  attacked  by  eruptions,  simple  and  ulcerative, 
so  the  inside  shin  or  mucous  membranes  are  equally  involved.  "  Every  form  of  syphilitic 
affection  of  the  skin,"  writes  Lee,  "  has  its  counterpart  in  the  mucous  membrane  ;  but 
the  appearances  will  be  modified  by  the  comparative  thinness  of  the  structure,  by  tie- 
absence  of  cuticle,  and  by  the  little  disposition  these  parts  have  to  take  on  the  adhesive 
inflammation."  The  mucous  tubercle  is  the  more  common  form,  and  is  found  in  organs 
of  generation,  tongue,  mouth,  lips,  nose,  palate,  throat,  rectum,  and  anus,  and  occasionally 
in  other  parts  of  the  alimentary  canal.  It  is  known* also  in  the  larynx.  At  times  these 
tubercles  break  down  and  ulcerate,  giving  rise  to  irregular  excavated  sores. 

Moist  tubercles  may  appear  in  syphilitic  subjects  at  any  part  of  the  body  where  two 
skin  surfaces  are  in  contact,  associated  with  moisture.  When  they  .are  found  between 
the  toes  they  are  known  as  rhagades,  and  when  about  the  orifice  of  a  mucous  passage  as 
a  condyloma. 
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Syphilitic  sore  throat  may  appear  as  a  mere  mucous  patch  upon  the  surface  of  the 
mucous  membrane,  or  at  times  as  an  ulceration  of  this  patch,  while  at  others  it  shows 
itself  as  a  distinct  affection,  the  throat  becoming  swollen  ami  of  a  livid  color,  ami  rapidly 
passing  into  ulceration.  These  ulcers  may  attack  the  soft  palate,  pillars  ot  the  fauces, 
tonsils,  or  pharynx,  and  present  every  kind  of  appearance,  shape,  ami  character.  They 
may  be  serpiginous  like  the  trail  of  a  snake,  horseshoe-shaped  or  circular,  superficial  or 
excavated  with  sharp  edges,  inflamed,  sloughing,  or  indolent.  By  themselves  they  are 
not  typical  of  syphilis,  however  suspicious,  and  other  concomitant  symptoms  are  required 
to  determine  the  diagnosis. 

The  mucous  patch  is  the  most  characteristic.  No  ulceration  is  typical,  although  the 
sharply  cut  excavated  ulcer  is  the  most  unmistakable. 

In  hereditary  syphilis  this  form  of  excavated  ulcer  is  rare,  though  I  have  seen  the  per- 
forating ulcer  of  the  soft  palate  in  an  infected  infant  a  month  old. 

Syphilitic  disease  of  the  tongue  is  a  very  troublesome  affection,  and  manifests 
itself  in  a  variety  of  ways  ;  it  appears  more  commonly  in  the  form  of  aphthous  and  mucous 
patches,  ulcerating  or  otherwise,  and  not  unfrequently  the  whole  thickness  of  the  organ  is 
infiltrated  with  the  gummatous  syphilitic  material,  either  as  an  isolated  nodule  or  as  a 
general  infiltration.  When  this  nodule  has  softened  down  and  suppurated,  a  deep  exca- 
vated sore  or  fissure  may  be  left,  not  unlike  that  of  cancer,  and  when  this  sloughs  or  is  of 
a  chronic  nature,  the  diagnosis  becomes  still  more  obscure.  In  cancer,  however,  there  is 
probably  a  more  marked  local  induration  than  in  syphilis,  and  rarely  a  sharp  well-defined 
edge.    The  history  of  the  case  is,  too,  very  different. 

The  mucous  lining  of  the  mouth,  lips,  nose,  &c,  is  also  equally  liable  to  syphilitic  dis- 
ease, either  in  the  shape  of  aphthous  and  mucous  patches  or  of  ulceration,  not  unlike  that 
found  on  the  throat  or  tongue ;  indeed  the  disease  of  one  part  of  the  mucous  membrane  is 
the  same  as  that  of  all  others,  the  local  appearances  and  symptoms  being  modified  only  by 
the  peculiarities  of  the  part. 

In  ulceration  of  the  rectum  syphilis  bears  an  important  part,  and  as  a  cause  of  stricture 
is  not  rare.  When  present,  the  disease  usually  spreads  upwards  from  the  anus,  the  bowel 
being  in  some  cases  superficially,  in  others  deeply  infiltrated  and  ulcerated.  This  form  of 
disease  is  more  common  in  women  than  in  men  (vide  Chapter  XVI.). 

Syphilitic  disease  of  the  periosteum  shows  itself  in  the  form  of  nodes,  and 
rarely  as  a  single  node.  If  the  tibia  be  involved,  several  swellings  exist,  and  the  same 
occurs  in  other  bones,  particularly  the  cranium.  The  swelling  is  merely  an  effusion  of  the 
gummy  material  beneath  the  periosteum.  When  the  bones  are  attacked  the  disease  is 
mostly  chronic,  and  too  often  ends  in  death  of  the  part,  i.  e.,  in  necrosis. 

In  disease  of  the  periosteum,  extreme  tenderness  and  pain  with  local  swelling  are  the 
chief  symptoms.  When  the  bones  are  implicated  the  pain  is  of  a  constant  aching  char- 
acter, and  this  is  always  aggravated  towards  night,  but  there  is  neither  such  swelling,  nor 
so  much  tenderness,  as  in  the  periosteal  affection.  In  disease  of  the  bones  of  the  skull, 
the  dura  mater  and  brain  may  become  secondarily  affected. 

It  must  not  be  thought,  however,  that  syphilis  and  its  effects  are  confined  to  those  parts 
of  the  body  that  come  under  the  immediate  notice  of  the  surgeon.  It  is  hardly  probable 
that  both  ends  of  the  alimentary  canal  should  show  evidence  of  the  affection  without  some 
part  of  its  intermediate  twenty-five  feet  being  implicated,  or  without  some  of  the  compound 
glands  that  are  associated  with  it  being  involved.  The  pathologist  knows  this  to  be  the 
case,  and  recent  research  has  confirmed  Wilks's  observation  ('  Guy's  Reports,'  1863),  that 
"  the  extent  of  the  influence  of  syphilis  is  only  commensurate  with  the  tissues  of  the  body," 
and  that  "  there  appears  to  be  scarcely  a  tissue  which  may  not  be  affected,  and  always  in 
one  particular  and  characteristic  manner."  The  internal  organs  may  be  affected  equally 
with  the  external  ;  not  only  the  cranium,  but  the  brain  within  it,  or  the  nerves  ;  not  only 
the  muscles  of  the  limbs  and  tongue,  but  the  heart ;  not  only  the  pharynx,  but  the  oeso- 
phagus ;  not  only  the  larynx,  but  the  trachea,  bronchi,  and  lungs,  also  the  liver,  spleen 
and  other  viscera." 

"  The  peculiar  effect  of  syphilis  on  the  system,"  says  the  same  writer, 
"  shows  itself  in  a  disposition  to  the  effusion  of  a  low  form  of  lymph,  or  fibro-plastic  mate- 
rial, in  nearly  every  tissue  of  the  body,  occasionally  modified  in  character  to  a  slight 
extent  by  the  organ  in  which  it  occurs.  In  solid  organs  or  in  the  interior  of  the  tissues 
there  is  found  a  more  or  less  circumscribed  deposition  of  an  albumino-iibrous  material 
whilst  on  the  surface  of  the  body  a  similar  material  may  constitute  merely  the  base  an(j 
border  of  an  ulcer."    In  the  testicle  this  is  well  seen  (Fig.  12). 

In  these  observations  the  whole  pathology  of  syphilis  is  included,  for  whether  syphilis 
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involve  skin,  mucous  membrane,  connective  tissue,  muscle,  bone,  periosteum,  or  a  viscus, 
the  same,  exudation  exists  either  as  an  exudation  or  induration,  or  as  an  exudation  break- 
ing up  with  ulceration. 

This  exudation  is  the  same  in  all  stages  of  syphilis,  in  all  tissues,  in  hereditary  as  well 
as  in  acquired  syphilis.  When  the  exudation  is  reabsorbed,  a  recovery  is  said  to  have 
taken  place;  when  it  breaks  down,  suppuration  ensues.  When  it 
attacks  the  external  tissues,  secondary  symptoms  are  said  to  exist; 
when  the  internal  viscera  or  the  bones  are  affected,  the  symptoms 
are  called  tertiary. 

In  cachectic  and  feeble  subjects,  where  visceral  mischief  has  a 
tendency  to  appear,  syphilitic  disease  of  the  organs  may  occur.  The 
bones,  if  affected,  are  liable  to  become  necrosed  ;  the  larynx,  to  ulce- 
rate ;  and  the  skin,  when  affected,  to  suppurate  as  well  as  ulcerate. 
In  fact,  syphilitic  disease  in  the  feeble  and  cachectic  is  as  liable  to 
be  associated  with  disorganizing  changes  as  any  inflammatory  or 
other  affection.  The  longer  the  disease  has  existed,  the  greater 
also  is  the  probability  that  the  viscera  and  the  tissues  of  the  body 
generally  will  be  involved.  But  in  all  other  respects  the  effects  of 
syphilis  are  the  same.  The  virus,  as  it  affects  the  body  in  all  its 
different  ways,  is  the  same;  at  all  times  it  is  the  same;  the  so-called 
secondary  and  tertiary  syphilis  are  the  same,  for  these  terms  have 
no  definite  signification.  They  have,  1  believe,  tended  to  confuse 
the  subject  rather  than  clear  it,  and  were  framed  when  the  pathology 
of  the  disease  was  but  little  known.  Syphilis  is  clinically  known 
by  certain  constitutional  symptoms,  and  pathologically  by  certain 
morbid  conditions.  It  may  manifest  its  presence  in  different  sub- 
jects in  different  ways,  involving  now  one  tissue,  then  another,  with 
no  apparent  law  regulating  its  action.  In  one  patient  a  tissue  may 
be  involved  very  early,  in  another  late  ;  but  the  node  on  a  bone,  the  nodule  of  lymph  on 
the  irris,  the  indurated  gummy  tumor  in  the  connective  tissue  or  in  a  muscle,  the  puck- 
ered nodule  of  fibrous  tissue  beneath  the  peritoneal  covering  of  the  liver,  the  mass  of 
fibre  tissue  poured  out  in  a  syphilitic  testicle  are  all  alike.  These  differ  only  in  their 
symptoms  and  effects  according  to  their  position,  yet  whether  they  occur  soon  or  late  after 
the  primary  inoculation,  is  a  matter  of  no  clinical  importance. 

"  While  syphilis  is  thus  unsparingly  general  in  its  attacks  upon  organs,  yet  it  plays  over 
much  the  same  series  of  organs  as  other  diseases;  vulnerable  or  much-abused  organs, 
which  suffer  disproportionately  from  common  causes  of  disease,  suffer  also  in  much  the 
same  proportion  from  syphilis,  while  the  thyroid,  spleen,  capsules,  deep-seated  bones,  and, 
indeed,  generally  those  parts  which  are  not  obnoxious  to  other  'common'  diseases,  escape 
also  in  syphilis"  (Moxon,  '  Med.  Times,'  June  2  1,  1871).  In  fact,  beyond  the  local  inoc- 
ulation, syphilis  fixes  upon  or  rather  attacks  an  organ  much  as  any  other  disease,  possess- 
ing no  special  predilection  for  one  organ  or  tissue  in  preference  to  another;  the  so-called 
secondary  and  tertiary  affections  having  no  real  difference,  save  only  in  the  surgeon's 
mind. 

Treatment  There  is  no  remedy  in  the  pharmacopoeia  that  can  be  relied  upon  as  a 

specific  for  syphilis,  although  there  are  many  that  have  a  very  beneficial  influence  in  aiding 
the  disappearance  of  the  symptoms  ;  they  can,  however,  do  no  more.  It  is,  indeed,  a  ques- 
tion  whether  the  disease  is  really  ever  cured,  whether  a  person  once  under  the  influence 
of  syphilis  is  not  really  like  one  brought  under  the  influence  of  vaccinia,  which  means, 
that  his  body  has  been  so  affected  by  the  poison  as  to  be  influenced  by  it  for  life.  After 
successful  vaccination  a  second  inoculation  rarely  takes  as  it  does  in  a  virgin  subject,  and 
after  true  syphilis  a  second  attack  rarely  if  ever  ensues,  Porter's  law  being  tolerably  proved, 
"  that  the  influence  of  syphilis  never  returns  upon  itself,  or  re-contaminates  the  source 
from  which  it  had  been  derived"  ('Dublin  Quart.,'  1857).  Ricord,  Lee,  and  others  have 
proved  that  the  soft  or  non-infecting  chancre  is  the  only  one  that  can  be  inoculated  with 
success  on  the  same  subject.  It  is  true  that  in  a  large  number  of  cases  syphilis  appears 
to  be  cured,  that  the  symptoms  disappear  and  the  health  of  the  patient  is  re-established  ; 
yet  it  is  equally  true  that  in  such  cases,  after  the  lapse  of  years,  even  a  quarter  of  a  century, 
when,  under  some  weakening  influence  by  which  the  powers  of  the  patient  are  reduced  ; 
by  some  local  disease,  such  as  an  ulcer,  the  existence  of  former  syphilis  is  again  recognized. 
So  long  as  the  powers  of  the  subject  who  had  syphilis  remained  good,  no  evidence  existed 
of  its  presence  ;  but  when  these  failed,  the  poison  reasserted  its  claim  to  recognition.  It 
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must,  however,  be  stated  with  considerable  confidence  that  Nature,  unassisted  by  art,  seems 
incapable  of  eliminating  the  disease,  or  of  arresting  its  progress. 

In  former  times  it  was  thought  that  in  mercury  the  surgeon  possessed  a  specific  against 
the  disease,  and  when  all  chancres  were  looked  upon  as  syphilitic,  and  mercury  was  ad- 
ministered, a  large  proportion  of  supposed  cures  were  recorded,  no  constitutional  symptoms 
showing  themselves. 

In  modern  times,  however,  when  it  is  known  that  at  least  three  out  of  every  four  cases 
of  chancres  of  the  penis  are  local  venereal  affections  and  not  syphilitic,  the  supposed 
success  of  the  mercurial  plan  is  not  recognized;  although  in  syphilis — that  is,  when  the 
constitutional  evidence  of  the  disease  is  present — the  power  of  mercury  in  getting  rid  of 
the  symptoms  is  indisputable. 

In  strong  and  healthy  subjects,  therefore,  when  syphilis  is  present  either  in  the  form  of 
skin  eruption,  sore  throat,  or  other  affection  of  the  mucous  membrane  of  the  intestinal  or 
respiratory  tract,  mercury  is  beneficial.  The  best  mode  of  using  it  is  generally  supposed 
to  be  by  inunction,  the  rubbing  in  of  mercurial  ointment,  about  the  size  of  a  nut,  into  the 
axilla  twice  a  day,  till  the  gums  are  touched,  and  after  then  only  once  a  day.  Dr.  B.  G. 
Babington  recommended  its  being  applied  in  adults  to  the  soles  of  the  feet,  the  rubbing  in 
being  performed  by  the  action  of  walking.  The  internal  administration  in  bark  of  the 
bichloride  of  mercury  in  doses  of  ^  of  a  grain  three  times  a  day,  is  a  good  form  of 
administration,  as  is  also  the  green  iodide  of  mercury  in  grain  doses  twice  a  day,  with 
Dover's  pill.  Some  surgeons  still  use  the  blue  pill  with  opium.  During  the  last  five  or 
six  years  I  have  been  using  the  mercurial  suppository  twice  a  clay,  and  have  been  greatly 
satisfied  with  its  action  ;  the  drug  acts  as  well  this  way  as  by  the  mouth,  and  in  no  way 
interferes  with  digestion  or  the  functions  of  the  abdominal  viscera;  indeed,  I  am  disposed 
to  think  it  by  far  the  best  mode  of  administering  mercury.  I  know  of  no  objection  to  its 
use.  Next  to  this  plan  the  calomel  vapor  bath  is  the  best.  [The  "tonic  treatment"  of 
syphilis,  recommended  by  Dr.  Keyes,  of  New  York,  consists  in  the  administration  of 
small  doses  of  mercury  for  not  less  than  two  years.  He  usually  prefers  the  green  iodide, 
and  thinks  that  by  this  method  syphilis  in  private  practice  is  quite  a  manageable  disease.] 

The  most  convenient  calomel  vapor  bath,  writes  Lee  (' Holmes's  Surgery,'  ed.  2d, 
vol.  i.),  is  one  which  was  made  at  my  request  by  Mr.  Blaise.  In  this  apparatus  the  lamp 
which  sublimes  the  calomel  boils  the  water  at  the  same  time.  In  the  centre  of  the  top, 
immediately  over  the  wick  of  the  lamp,  is  a  small,  separate  circular  tin  plate,  on  which 
the  calomel  is  placed  ;  around  this  is  a  circular  depression,  which  may  be  filled  one-third 
with  boiling  water  ;  the  apparatus  being  placed  on  the  ground  and  the  lamp  lighted.  The 
patient  then  sits  over  it,  with  an  American  cloth  cloak  or  mackintosh  fastened  round  his 
neck.  He  thus  becomes  surrounded  with  calomel  vapor,  which  he  is  generally  directed 
to  inhale  for  two  or  three  separate  minutes  during  each  bath.  In  doing  this  the  patient 
should  not  put  his  head  under  the  cloak,  but  simply  allow  some  of  the  vapor  to  escape 
from  the  upper  part,  and  breathe  it  mixed  with  a  large  proportion  of  common  air.  At 
the  expiration  of  a  quarter  of  an  hour  or  twenty  minutes  the  calomel  is  volatilized  and  the 
water  will  have  boiled  away — a  portion  of  the  calomel  being  deposited  on  the  patient's 
body.  The  patient  may  then  gradually  unfasten  his  dress  and  put  on  his  night  dress,  but 
must  not  wipe  his  skin.  If  he  prefers  it,  he  may  go  to  bed  with  the  cloak  and  wear  it. 
The  bath  ought  to  be  used  every  night,  and  five  or  ten  grains  evaporated. 

Bricheteau,  Lewin,  and  Sigmond  have  employed  the  hypodermic  injection  of  mercury 
with  some  success,  throwing  in  15  minims  of  a  solution  of  corrosive  sublimate,  4  grs.  to 
the  ounce  of  water.    ('Brit.  Med.  Jour.,'  18G9.) 

For  feeble  cachectic  subjects,  however,  mercury  is  ill  adapted,  and  for  such  the  iodide 
of  potassium  in  five-grain  doses,  gradually  raised  to  ten,  or  more,  will  do  all  that  is  needful. 
In  London  practice  it  is  generally  required  to  be  combined  with  some  tonic,  such  as  bark, 
quinine,  or  iodide  of  iron.  The  combined  use  of  mercury  and  iodide  of  potassium  will 
occasionally  be  of  great  value. 

When  the  mucous  tracts  are  involved,  the  addition  of  some  alkali  such  as  the  bicarbonate 
of  potash,  in  ten-grain  doses,  to  the  iodide  is  advisable.  The  addition  of  the  compound 
spirit  of  ammonia  to  the  bark  mixture  is  also  useful. 

When  the  symptoms  begin  to  yield  the  treatment  must  be  continued  ;  indeed  the  effect 
of  the  drugs,  whatever  they  may  be,  should  be  kept  up  for  at  least  six  months  after  the 
disappearance  of  all  symptoms,  otherwise  a  relapse  will  ensue. 

Comparing  the  effects  of  the  two  drugs  together,  it  may  be  asserted  that  the  mercurial 
plan  of  treatment  is  more  applicable  to  the  early  than  the  late  symptoms  of  syphilis  ;  that 
in  cases  of  relapses,  or  of  a  remote  kind,  the  iodide  of  potassium  is  preferable,  although 
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under  both  circumstances  in  exceptional  cases,  one  plan  of  treatment  will  succeed  where 
another  fails.  When  iodide  of  potassium  cannot  be  tolerated,  iodide  of  sodium  may  be 
substituted.  [In  some  instances  of  the  disease  little  benefit  is  derived,  unless  the  iodide 
of  potassium  or  sodium  is  given  in  large  doses.  Three  or  four  drachms  a  day  may  be 
given,  not  only  with  impunity,  but  with  the  best  results.] 

During  the  course  of  syphilis  the  patient  should  live  well,  on  simple,  nutritious,  but 
non-stimulating  diet.  Wine  and  beer  should  be  given  in  moderate  proportions,  spirits 
never  allowed,  and  smoking,  as  a  rule,  should  be  interdicted. 

When  mercury  is  being  employed  the  skin  should  be  kept  warm  and  the  feet  dry,  all 
sudden  chills  being  bad.  When  suppuration  or  ulceration  exists  in  any  form  of  syphilis, 
mercury  is  rarely  applicable,  iodide  of  potassium  combined  with  tonics  is  then  the  best 
drug,  with  or  without  opium.  Sarsaparilla  has  no  specific  influence  in  syphilis;  it  is  a 
pleasant  vehicle,  but  nothing  more.  Opium  combined  with  other  drugs  is  at  times  of 
great  value  ;  with  mercury  it  is  invaluable  ;  it  may  be  given  in  small  doses  whenever  the 
nervous  system  has  been  overwrought  and  there  is  great  irritability  of  pulse.  "The 
soothing  qualities  of  this  admirable  medicine,"  writes  Pearson,  "  can  scarcely  be  estimated 
too  highly."  In  spreading  ulcerations,  whether  due  to  local  or  to  constitutional  causes, 
opium  is  invaluable,  either  given  alone  or  combined  with  iodide  of  potassium.  In  such 
cases  mercury  is  rarely  beneficial. 

[It  is  an  interesting  fact  that  the  experiments  of  Keyes  show  that  during  the  adminis- 
tration of  small  doses  of  mercury  there  is  an  increase  in  the  number  of  red  bloo J -cor- 
puscles.1] 

The  syphilitic  affections  of  the  mouth,  tonsils,  throat,  tongue,  &c,  are 

expedited  in  their  disappearance  by  the  local  application  of  nitrate  of  silver,  chlorate  of 
potash,  or  borax  lotion,  constitutional  treatment  being  simultaneously  employed. 

The  mucous  tubercles  of  the  genitals  and  other  parts  are  most  successfully  treated 
by  the,  local  application  of  calomel,  which  should  be  dusted  over  the  diseased  surfaces 
through  a  muslin  bag.  A  good  rub  with  nitrate  of  silver  at  times  expedites  the  cure. 
The  parts  should  be  kept  well  dry. 

Condylomata  are  not  so  amenable  to  the  calomel  treatment  as  the  moist  tubercles  ; 
they  may,  however,  be  successfully  treated  by  the  local  application  of  nitrate  of  silver  or 
sulphate  of  copper,  by  a  lotion  of  bichloride  of  mercury  gr.  ij  to  the  ounce  of  water,  or 
of  black  wash.    When  the  growths  are  very  fleshy,  excision  is  the  best  practice. 

In  ulceration  of  the  throat  iodide  of  potassium,  in  doses  varying  from  six  to 
fifteen  grains  three  times  a  day,  is  of  great  value,  with  the  local  application  of  the  nitrate 
of  silver  in  stick  or  strong  solution  ;  a  gargle  of  alum,  chlorate  of  potash,  or  borax,  a 
drachm  to  a  pint  of  water,  is  also  good. 

In  laryngeal  disease  the  iodide  must  also  be  given  quite  as  freely  ;  and  when  ulce- 
ration has  commenced,  and  seems  to  be  unaffected  by  general  treatment,  tracheotomy 
claims  serious  consideration,  because  unless  the  larynx  can  be  kept  quiet,  repair  will  not 
go  on,  and,  so  long  as  ulcerative  disease  is  present,  a  sudden  spasm  of  the  glottis  may 
occur  and  render  imminent  the  death  of  the  patient.  The  operation  should,  however, 
only  be  undertaken  when  the,  disease  is  steadily  progressing  in  spite  of  treatment,  and  it  is 
clear  that  the  larynx  will  be  destroyed  as  a  vocal  as  well  as  a  respiratory  organ  unless 
some  steps  be  taken  to  stop  its  progress.  Of  these  steps  there  are  none  equal  to  trache- 
otomy, for  all  surgeons  are  familiar  with  the  fact  that  even  under  the  most  extreme  con- 
ditions of  disease  repair  goes  on  in  the  larynx  directly  the  tracheal  tube  has  been  intro- 
duced, and  physiological  rest  is  given  to  the  organ  (vide  paper  by  author,  'Clin.  Soc. 
Trans.,'  18G8). 

In  the  gummy  tumors  of  the  tongue,  muscles,  and  cellular  tissue,  large  doses  of  the 
iodide  with  tonics  are  as  beneficial  as  they  are  in  the  periosteal  affections  of  syphilis. 

There  is  reason,  however,  to  believe  that  in  the  visceral  as  well  as  in  other  diseases 
which  may  be  looked  upon  as  the  sequeke  of  syphilis,  or  as  the  result  of  the  cachexia 
caused  by  the  disease  and  the  remedies  employed  for  its  removal,  iodide  of  potassium  alone 
has  little  influence.  Dr.  Wilks  has  shown  how  the  lardaceous  and  waxy  diseases  of  organs 
are  found  after  syphilis,  and  every  one  knows  how  little  amenable  to  treatment  these  affec- 
tions are;  Dr.  Dickinson  has,  however,  done  something  to  prove  that  they  are  due  to  a 
want  of  alkalinity  in  the  blood,  and  are  to  be  prevented  and,  in  a  manner,  cured  by  the 
medical  use  of  alkalies.    With  the  same  view  a.  non-nitrogenous  diet  should  be  allowed. 

During  the  later  period  of  the  disease,  when  the  gummous  depositions  take  place, 


['  American  Journ.  of  Mod.  Sciences,  January,  1876.] 


80 


SYPHILIS. 


whether  it  be  visceral,  osseous,  glandular,  or  otherwise,  iodide  of  potassium  in  full  doses 
is  of  great  value.  In  the  sequela?,  in  waxy  or  lardaceous  disease,  it  is  of  little  use,  alka- 
lies with  tonics  being  then  apparently  the  best.  Upon  this  knowledge  it  is  probable  that 
the  late  Mr.  Aston  key  based  his  advocacy  of  lime-water  and  the  infusion  of  sarsapaxilla 
in  the  syphilitic  cachexia. 

Hereditary  Syphilis. 

That  syphilis  is  capable  of  being  propagated  by  hereditary  transmission,  is  a  clinical 
fact  generally  recognized,  constituting  the  main  distinction  between  syphilis  and  all  other 
animal  poisons.  To  what  an  extent  this  influence  spreads  is  still  a  debatable  question. 
According  to  some  observers,  instead  of  diminishing,  the  radius  of  its  action  appears  to 
be  yearly  increasing.  [Gross  believes  that  the  diseases  called  scrofulous  are  the  remote 
effects  of  inherited  syphilis.] 

That  the  child  of  a  parent  who  has  had  syphilis  may,  not  must,  inherit  the  disease  is 
generally  acknowledged,  and,  when  both  parents  have  been  affected,  the  probabilities  of 
its  transmission  are,  doubtless,  increased;  but  data  are  still  wanting  to  determine  under 
what  circumstances  the  offspring  of  such  parent  or  parents  is  likely  to  be  thus  affected, 
or  to  be  born  healthy,  and  whether  maternal  or  paternal  influence  is  the  greater. 

There  is,  however,  some  reason  to  believe  that  when  the  mother  is  at  fault  the  early 
conceptions  are  more  likely  to  be  blighted,  and  the  later  come  to  maturity  ;  whilst  when 
the  father  is  at  fault  the  first  conceptions  show  few,  if  any,  signs  of  the  affection,  the 
symptoms  becoming  more  marked  at  each  succeeding  one,  till  at  last  the  ovum  becomes 
blighted  and  the  wife  constitutionally  affected. 

Daily  experience  proves,  however,  that  a  man  who  has  had  syphilis  and  lost  all  traces 
of  it  under  treatment,  who  enjoys  good  health,  and  marries  a  healthy  wife,  may  be  blessed 
with  healthy  children,  in  whom  no  traces  of  syphilis  can  be  found;  and  the  same  expe- 
rience also  indicates  that  like  subjects,  marrying  in  a  less  vigorous  condition  of  health,  or 
lapsing  into  it,  may  give  rise  to  diseased  offspring.  The  probabilities  of  the  child  being 
affected,  as  well  as  the  degree  of  the  affection,  turn  much  upon  the  period  of  time  which 
has  elapsed  between  the  disappearance  of  the  constitutional  symptoms  in  the  parent  ami 
the  date  of  marriage. 

A  certain  number  of  children,  writes  Lancereaux,  succumb  in  their  mother's  womb  to 
syphilis,  solely  because  they  are  already  affected  with  the  disease.  At  other  times  the 
children  come  into  the  world  with  lesions  unmistakably  syphilitic  ;  while  in  the  great 
majority  of  cases  the  child  who  inherits  syphilis  has  at  first  the  appearance  of  health,  and, 
some  weeks  after  birth,  presents  signs  which  betray  the  evil  transmitted  to  it,  from  its 
parents,  it  being  usually  from  the  first  to  the  third  months  of  extra-uterine  life  that 
syphilis  manifests  itself  in  the  new-born  child.  Cullerier,  however,  gives  a  year  as  the 
latest  time  for  the  disease  to  show  itself. 

With  respect  to  the  symptoms  of  hereditary  syphilis,  it  may  be  well  to  assert  at  the 
beginning,  that,  with  the  exception  of  the  primary  inoculation,  they  are  much  the  same 
as  those  of  the  acquired  disease.  Affections  of  the  skin  are  found  associated  with  those 
of  the  mucous  membranes,  bones,  or  viscera ;  and  these  manifest  themselves  in  no  definite 
order. 

At  birth  the  child  may  be  plump  and  fat,  and  for  some  days  appear  healthy  in  every 
respect.  After  the  lapse  of  a  few  days  some  difficulty  in  breathing  will  probably  appear, 
with  symptoms  of  cold  in  the  head,  these  so-called'"  snuffles"  being  always  suspicious. 
At  this  time,  if  the  skin  be  carefully  examined,  more  particularly  about  the  buttocks  and 
feet,  some  eruption  will  be  seen.  This  may  be  simply  a  staining  of  the  skin,  or  a  more 
definite  papular,  vesicular,  or  pustular  rash  ;  it  may  be  associated  with  some  affection  of 
the  internal  skin  or  mucous  membranes,  mucous  patches,  or  condylomata  showing  them- 
selves at  the  anus,  about  the  mouth  or  within  it,  around  the  nose,  or  other  parts'.  The 
seat  of  the  eruption  is  greatly  determined  by  the  degree  of  cleanliness  observed,  the  irri- 
tation of  dirt  and  moisture  in  any  locality  in  syphilitic  children  being  followed  by  con- 
dylomata or  mucous  patches. 

The  orifices  of  the  nose,  mouth,  and  anus  are  at  times  fissured  in  a  very  marked 
manner,  and  occasionally  exhibit  manifestations  of  the  disease  which  can  never  be  mis- 
taken, even  years  afterwards.  In  the  annexed  drawing  these  alterations  about  the  face 
are  most  typical  (Fig.  13). 

When  the  disease  is  allowed  to  run  its  course  the  child's  general  condition  suffers  it 
becomes  emaciated  and  puny,  the  digestive  organs  become  deranged  and  refuse  to  assi'm- 
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ilate  food,  however  good ;  while  vomiting  and  diarrhoea  are  common  consequences. 
Evidence  of  starvation  soon  appears,  the  skin  hecomes  baggy,  and  of  a  peculiar  dusky  hue  ; 
when  not  covered  or  scarred  with  eruptions  it  may  have  a  jaundiced  appearance,  and  the 
child  will  probably  die  from  what  is  called  marasmus,  which  means  wasting  from 
starvation. 

When  the  disease  does  not  run  so  rapid  a  course,  other  symptoms  show  themselves.  It 
may  be  in  the  skin,  bones,  eye,  ear,  or  viscera. 

In  the  skin,  subcutaneous,  or  submucous  tissues,  the  disease  may  appear  in  the  form 
of  gummy  swellings  or  tumors,  which  may  break  up  and  give  rise  to  irregular  excavated 
cellulo-membranous  abscesses.  In  the  bones  the  disease  may  show  itself  as  nodes,  the 
humerus  appearing  to  be  the  bone  most  commonly  affected,  though  I  have  seen  several 
instances  in  which  the  bones  of  the  skull  were  frightfully  involved. 

In  the  eye  the  symptoms  are  well  known  :  interstitial  keratitis,  a  form  of  disease,  ac- 
cording to  Hutchinson,  which  is  peculiar  to  hereditary  syphilis,  generally  shows  itself  be- 
tween t he  ages  of  eight  and  fifteen  years.  It  appears  as  a  diffused  haziness  of  the  centre 
of  the  cornea,  unattended  with  ulceration  ;  this  haziness  begins  in  independent  patches, 
which  subsequently  coalesce,  the  cornea,  at  a  later  date,  appearing  like  ground  glass.  The 
affection  is  attended  with  photophobic  pain  about  the  orbit  and  sclerotic  injection.  It 
generally  involves  both  eyes  seriatim.  Under  treatment 
the  disease  may  be  arrested,  but  when  it  is  severe,  patches 
of  haziness  remain  which  interfere  with  vision,  and  at 
times  cause  complete  blindness  (Fig.  13). 

Iritis  is  also  another  complication,  though  a  rare  one,  as 
is  choroiditis  and  also  amaurosis. 

Deafness  is  not  unfrequent,  the  hearing  failing  without 
any  external  disease,  such  as  otorrhoea.  In  most  cases 
botli  ears  are  affected. 

Hydrocephalus  and  syphilis  are  also  allied.  Syphilitic 
disease  of  the  testicles  is  also  to  be  met  with.  I  have  seen 
several  cases  of  this  nature,  and  the  most  marked  was  in  a 
boy,  the  third  child  of  syphilitic  parents,  four  months  old, 
who  had  snuffles  and  mucous  patches  on  the  lips.  P^ach 
of  the  testicles  was  an  inch  and  a  half  long  and  very  hard. 
The  disease  was  cured  by  mercurial  treatment. 

There  is  reason  to  believe,  moreover,  that  in  hereditary, 
as  in  acquired  syphilis,  every  organ  of  the  body,  in  differ- 
ent cases,  may  be  found  diseased,  the  viscera  of  the  cranium,  thorax,  and  abdomen,  with 
the  glands  generally,  as  well  as  the  skin,  mucous  membrane,  muscles,  nerves,  and  bones. 

How  far  the  syphilitic  poison  follows  the  subjects  who  inherit  it  is  difficult  to  decide. 
It  is  no  uncommon  event  to  find  a  child,  entirely  free  from  all  evidence  of  constitutional 
syphilis,  born  of  parents  who  had  previously  given  and  may  subsequently  give  birth  to 
stillborn  or  diseased  offspring.  A  healthy  child  may  stand  alone  in  a  long  series  of  con- 
ceptions as  a  living  proof  of  the  power  of  life  even  over  such  a  poison  as  syphilis. 

I  have  also  before  me  the  notes  of  an  instance  of  twins  born  of  syphilitic  parents;  one 
passed  through  all  the  series  of  complaints  common  to  hereditary  syphilis,  while  the  other 
escaped  altogether,  that  is,  at  the  end  of  a  year  and  a  half  no  symptoms  had  appeared. 

I  have  the  notes  of  another  case  of  twins,  born  under  like  circumstances,  in  which  the 
symptoms  appeared  in  one  at  the  end  of  a  month,  and  in  the  other  in  the  fourth  month. 

Such  cases  as  these  would  appear  to  show  that  the  manifestation  or  non  manifestation 
of  the  symptoms  of  hereditary  syphilis  depends  much  upon  the  personal  power  of  the  child 
who  inherits  it,  a  strong  child  throwing  off  or  elimi- 
nating the  poison,  while  the  weak  falls  under  its 
influence  ;  since  in  the  case  of  the  twins  above-men- 
tioned there  can  be  no  question  as  to  the  similarity 
of  the  conditions  under  which  they  were  placed. 
In  hereditary  syphilis  this  conclusion  is  founded 
upon  strong  evidence,  and  in  the  acquired  it  is  at 
least  probable. 

Amongst  the  evidences  of  hereditary  syphilis 
established  by  Mr.  Hutchinson  there   are  often 
present  in  the  permanent  teeth  important  indica- 
tions, so  important,  indeed,  that,  when  present,  the 
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existence  of  hereditary  syphilis  may  with  some  confidence  be  pronounced.  They,  how- 
ever, exist  only  in  exceptional  instances  of  hereditary  syphilis.  "  The  centre  upper  in- 
cisors of  the  second  set  are  the  test  teeth ;"  these  are  usually  short  and  narrow,  with  a 
broad  vertical  notch  in  the  edges,  and  their  corners  rounded  off*  (Fig.  14);  horizontal 
notches  having  nothing  to  do  with  syphilis. 

"Next  in  value  to  the  malformation  of  the  teeth,"  writes  Hutchinson,  "are  the  state 
of  the  patient's  skin,  the  formation  of  his  nose,  and  the  contour  of  his  forehead  ;  the  skin 
is  almost  always  thick,  pasty,  and  opaque.  It  also  shows  little  pits  and  scars,  the  relics 
of  a  former  eruption,  and  at  the  angles  of  the  mouth  are  radiating  linear  scars,  running 
out  into  the  cheeks.  The  bridge  of  the  nose  is  almost  always  broader  than  usual  and 
low,  often  it  is  remarkably  sunk  and  expanded.  The  forehead  is  usually  large  and  pro- 
tuberant in  the  regions  of  the  frontal  eminences  ;  often  there  is  a  well-marked  broad 
depression  a  little  above  the  eyebrows.  The  hair  is  usually  dry  and  thin,  and  now  and 
then  the  nails  are  broken  and  splitting  into  layers.  Interstitial  keratitis  is  pathognomonic 
of  inherited  taint,  and  when  coincident  with  the  syphilitic  type  of  the  teeth,  the  diagnosis 
is  beyond  a  doubt." 

In  Fig.  13,  every  point  in  this  description  is  illustrated  except  with  reference  to  the 
teeth,  which  were  unusually  good. 

Treatment  To  help   the  disappearance  of  the  symptoms  of  hereditary  syphilis, 

remedies  are  of  great  value,  and  in  an  infant  showing  evidence  of  any  constitutional 
power,  the  prospects  of  a  recovery  are  very  good.  When  the  child  is  being  suckled, 
whether  the  mother  shows  symptoms  or  not,  I  administer  my  remedies,  and  have  done  so 
for  many  years,  through  the  mother,  giving  her  from  six  to  ten,  or  sixteen  grains  of  iodide 
of  potassium  with  quinine,  or  other  tonic  mixture,  three  times  a  day,  half  an  hour  before 
the  child  is  put  to  the  breast,  and  1  have  been  much  impressed  with  the  excellent  results 
of  the  practice. 

When  this  process  acts  slowly  I  give  the  child  in  addition  a  grain  of  gray  powder,  with 
[three  or  four  grains  of  dried  soda,  every  night.  Before  this  I  administered  the  gray 
powder  and  soda  twice  a  day,  or  rubbed  in  about  ten  grains  of  blue  ointment  every  night 
on  the  soles  of  the  child's  feet,  the  abdomen,  or  the  axilla,  but  I  much  prefer  the  practice 
previously  laid  down.  In  young  infants  the  mercurial  ointment  may  be  put  on  the  belly- 
hand,  .and  thus  rubbed  in.  As  the  snuffles  disappear,  the  eruption  and  mucous  tubercles 
fade,  and  the  child  begins  to  fatten  and  show  signs  of  progress.  The  treatment  should  be 
kept  up  for  at  least  a  month  after  the  disappearance  of  all  symptoms. 

The  chlorate  of  potash  treatment  in  some  instances  is  doubtless  attended  with  no  un- 
favorable revsult.  strong  infants  with  care  and  nursing  battling  through  the  disease  and  pos- 
sibly eliminating  it.  But  the  weaker  die,  when  through  more  active  measures  they  might 
probably  have  been  saved;  for  many  apparently  hopeless  victims  of  hereditary  syphilis 
become  under  treatment  strong  and  healthy  infants. 

A  child  with  hereditary  syphilis  should  under  no  circumstances  be  suckled  by  any  other 
than  the  .mother,  for  many  a  healthy  wet  nurse  has  been  inoculated  by  such  a  criminal 
practice.    When  the  mother  cannot  attend  to  the  child  it  should  be  brought  up  by  hand. 


Serpiginous  Ulceration. 

This  is  a  rare  and  somewhat  singular  form  of  venereal  disease.  It  would  seem  to  be 
more  closely  connected  with  the  local  suppurating  non-syphilitic  sore  than  the  syphilitic, 
for  it  is  rarely  if  ever  associated  with  constitutional  syphilis.  It  usually  appears  in  the 
groin  or  thigh  after  a  suppurating  bubo,  the  result  of  a  suppurating,  non-syphilitic  chancre; 
the  . opening  in  the  groin  spreading  in  crescentic  patches  of  ulceration,  one  part  of  the  sore 
increasing  while  a  second  is  healing,;  when  the  cicatrix  forms  it  presents  a  smooth  glazed 
appearance.  This  ulceration  is  most  obstinate,  indeed,  medicine  appears  to  have  little  or 
no  influence  on  its  progress,  and  it  may  so  spread  as  to  extend  over  the  thighs  and  lower 
part  of  the  abdomen,  and  continue  at  intervals  for  years,  but  wearing  itself  out  at  last. 
I  have  seen  one  case  in  which  it  spread  as  high  as  the  umbilicus  and  as  low  as  the  knee. 
The  disease  at  one  time  promises  to  heal. and  then  spreads  without  any  clear  cause.  It  is 
often  found,  too,  in  apparently  healthy  subjects,  and  appears  to  follow  some  course  of  its 
own  that  is  not  yet  understood.  It  should  be  added  that  this  sore  is  capable  of  being 
inoculated  upon  the  same  subject,  the  point  of  inoculation  taking  on  the  same  action.  ° 

Treatment — Mercury  and  iodide  of  potassium. appear  to  have  little  or  no  influence  on 
this  malady;  and  if  the  view  indicated  by  its  course  be  correct,  that  the  disease  is  not 
syphilitic,  such,  a  result  is  only  what  should  be  expected.    The  local  treatment  of  the  sore 
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seems  to  be  the  most  important,  and  the  best  practice  consists  in  the  local  application  of 
some  strong  caustic,  such  as  nitric  acid,  carbolic  acid,  or  the  cautery,  either  galvanic  or 
actual,  the  patient  being  under  the  influence  of  some  anaesthetic.  Opium  in  moderate 
doses  is  of  use,  and  so  also  are  tonics,  but  in  a  general  way  the  subjects  of  this  affection 
are  in  good  health.  In  several  instances  I  have  found  a  sea  voyage  of  more  value  than 
any  other  treatment.  In  three  cases  the  sore  rapidly  healed  alter  the  operation  of  skin 
grafting  had  been  performed. 

When  may  a  man  who  has  had  syphilis  marry?  is  a  question  which  is  often  asked, 
and,  to  answer  it  with  any  degree  of  confidence  is  no  easy  task,  assuming,  as  I  do,  that 
the  opinions  laid  down  in  these  pages  are  correct,  that  a  man  who  has  once  had  syphilis 
is  never  free  from  its  influence,  and  that  the  poison  once  in  the  body  may  reveal  its  pres- 
ence a  quarter  of  a  century  after  all  external  evidence  of  its  existence  in  the  form  of  local 
disease  has  disappeared. 

A  man  who  lias  had  syphilis  may,  therefore,  when  he  marries,  so  affect  the  ovum  of  his 
wife  as  to  cause  its  death,  or  produce  some  evidence  of  disease,  or  feebleness  ;  or  if  the 
wife  be  healthy  and  he  himself  in  good  condition  and  free  from  evidence  of  the  disease, 
the  offspring  may  escape  altogether  "and  appear  as  healthy  as  that  of  other  uninfected 
parents.  Indeed,  it  would  appear  that  if  a  man  marries  when  in  robust  or  good  health  a 
year  after  all  evidence  of  the  disease  has  vanished,  he  may  be  the  father  of  a  healthy 
child ;  but  if  his  general  condition  fails  and  he  becomes  cachectic,  the  poison  seems  to 
ha  vr  the  power  of  reasserting  its  influence  and  manifesting  its  presence  by  some  feeble  or 
even  diseased  condition  of  the  subsequent  offspring. 

When  the  mother  is  affected  with  the  disease  the  same  risks  are  run. 

Every  parent  who  has  had  syphilis  runs  the  risk  of  giving  birth  to  feeble  or  diseased 
offspring;  these  risks  are  diminished  by  the  general  vigor  of  the  parents,  and  increased 
by  diminished  power.  No  man  should  marry  so  long  as  the  slightest  taint  of  the  disease 
manifests  its  presence,  but  if  in  good  health,  and  free  from  all  evidence  of  its  presence  for 
a  year,  marriage  may  be  contracted.  To  ask  for  a  longer  delay  when  such  a  step  is  con- 
templated is  unfair  and  unnecessary ;  a  risk  must  be  run,  and  the  lapse  of  a  longer  period 
will  not  lessen  it. 

Inoculation  and  Syphilization — Ricord  was  the  first  surgeon  who  employed 
inoculation  for  diagnostic  purposes  in  venereal  affections  ;  and  through  his  experiments  he 
was  led  to  the  conclusion,  that  "  a  chancre  at  the  period  of  progress  is  the  only  source  of 
the  syphilitic  virus."  As  a  test  of  the  simple  suppurating  sore  it  may  now  be  employed, 
for  a  second  sore  can  readily  be  obtained  by  inoculating  a  patient  from  the  pus  of  his  own 
primary  one.  Indeed,  this  process  of  auto-inoculation  may  be  continued  for  a  long  series, 
but  only  with  any  effect  from  the  suppurating  sore.  In  the  syphilitic  sore  no  inoculation 
will  take,  and  in  the  inoculation  of  common  pus  no  reaction  occurs,  or  next  to  none,  a 
simple  pustule  probably  alone  appearing. 

From  these  clinical  facts  it  would  appear  that  common  pus,  the  pus  from  a  suppurating 
non-syphilitic  sore,  and  that  from  a  syphilitic  one,  are  very  distinct,  including  under  the 
term  syphilitic  any  sore  that  is  followed  by  syphilis. 

By  inoculation,  therefore,  a  surgeon  may  fairly  determine  the  fact  as  to  the  nature  of  a 
chancre,  and,  under  some  circumstances,  the  evidence  obtained  by  the  practice  may  be 
valuable. 

Syphilization  originated  in  1844  through  some  experiments  of  M.  Auzias  Turenne 
upon  animals  to  inoculate  them  with  syphilis;  and  in  these  he  found,  that,  after  a  number 
of  inoculations,  they  became  proof  against  the  syphilitic  virus.  It  was  followed  up  by  M. 
SperinOj  of  Turin,  and  extensively  employed  by  Professors  Boeck,  Faye,  and  Bidenkap,  at 
Christiania,  several  hundred  cases  having  been  treated  upon  the  principle,  the  object  being 
<k  to  cure  syphilis." 

The  theory  as  expressed  by  Boeck,  "  that  the  syphilitic  virus,  by  continued  inoculation, 
annihilates  itself,"  was  practically  carried  out  by  inoculating  a  patient  the  subject  of 
syphilis  with  fresh  matter  from  any  active  venereal  sore  of  any  kind  till  the  inoculations 
failed  to  take.  The  inoculations  were  repeated  every  three  or  four  days,  first  on  the  body, 
then  on  the  extremities.  When  inoculation  was  no  longer  possible,  "  the  treatment  is 
finished,  and  the  patient  has  recovered  his  health." 

Boeck  never  practised  syphilization  until  the  constitutional  symptoms  appeared,  for, 
says  lie,  "  I  cannot  double  a  malady  already  present,  so  I  am  quite  certain  not  to  do  harm 
to  the  patient."  Syphilization  is  not  used  with  equal  success  against  all  cases  of  syphilis. 
"  In  those  that  have  not  been  treated  with  mercury,  the  progress  of  syphilization  will  be 
regular;  the  syphilitic  phenomena  will  vanish  away,  immunity  will  take  place  eventually 
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and  recovery  be  attained  with  certainty.  In  those  who  have  taken  mercury,  syphlhzatlOll 
is  not  so  certainly  useful ;  it  ought  to  be  tried  ;  it  does  often  cure  syphilis  entirely,  and 
at  least  does  good." 

These  are  Broeck's  conclusions;  but  I  need  hardly  add,  they  arc  not  those  of  British 
surgeons.  The  practice  has  been  mentioned  and  briefly  described,  but  not  to  be  recom- 
mended. It  has  no  single  advantage,  and  is  certainly  loathsome.  We  are  decidedly  of 
opinion,  write  Lane  and  Gascoyen,  in  an  able  article  on  the  subject,  "  that  syphilization  is 
not  a  treatment  which  can  be  recommended  for  adoption.  We  consider  that,  even  if  it 
could  be  admitted  to  possess  all  the  advantages  claimed  for  it  by  its  advocates,  its  supe- 
riority over  other  modes  of  treatment,  or  in  many  instances  over  no  treatment  at  all,  would 
not  sufficiently  compensate  for  its  tediousness,  its  painfulness,  and  the  life-long  marking 
which  it  entails  upon  the  patient."    ('  Med.  Chir.  Trans.,'  vol.  i.) 

Vaccino-syphilis. 

That  syphilis  may  be  transferred  by  means  of  vaccination  is  a  fact  which  must  be 
honestly  recognized,  although  where  it  has  occurred  it  seems  more  than  probable  that  some- 
thing more  than  the  unmixed  lymph  of  the  genuine  vaccine  vesicle  has  been  employed, 
such  as  the  blood  of  the  vaccinifer ;  for  no  one  can  now  well  dispute  the  possibility  of 
inoculating  syphilis  when  the  blood  of  a  syphilitic  vaccinifer  is  transferred  with  the  vaccine 
matter  to  a  non-syphilitic  subject.  Whether  it  be  possible  to  transfer  syphilis  through 
unmixed  vaccine  lymph  is  still  an  open  question.  In  this  country,  such  a  misfortune  as 
a  syphilitic  inoculation  through  vaccination  has  been  happily  rare,  and  only  in  recent  days 
lias  the  attention  of  the  great  body  of  the  profession  been  directed  to  the  subject.  In  Mr. 
Hutchinson's  paper,  and  in  the  report  of  the  Med.-Chir.  Society  for  1871,  there  will  be 
found  sufficient  material  to  prove  the  truth  of  what  has  been  written  ;  and  in  Dr.  Sea  ton's 
'  Handbook  on  Vaccination,'  and  in  Dr.  Ballard's  work,  all  that  is  known  on  the  subject 
may  be  ascertained. 

To  guard  against  the  possibility  of  repeating  these  errors,  the  vaccinator  should  be 
careful  to  transfer  only  the  unmixed  vaccine  matter  ;  he  should  select  also,  wdien  possible, 
a  healthy  vaccinifer,  who  is  the  second  child  of  a  woman  whose  first-born  is  healthy,  and 
in  whom  there  is  no  history  of  miscarriages.  When  any  suspicion  of  syphilis  exists  in 
either  parent,  the  child  of  such  parents  should  be  set  aside  and  not  used  as  a  vaccinifer, 
however  healthy  and  perfect  the  vaccine  vesicle  may  be.  The  cleanest  instrument  should 
be  used,  and  the  same  should  never  be  employed  for  a  second  operation  until  washed.  It 
wrould  be  also  well,  for  the  purpose  of  keeping  up  a  good  supply  of  vaccine,  occasionally  to 
vaccinate  direct  from  the  heifer. 

[The  rapidly  increasing  use  of  bovine  virus  should  be  encouraged  for  this  reason,  even 
if  no  other  advantages  were  derived  from  its  employment.] 

With  these  precautions  vaccination  may  be  regarded  as  a  perfectly  safe  operation. 
Without  them  the  risks  of  syphilitic  inoculation,  although  slight,  exist.  They  tell,  how- 
ever, but  little  against  the  enormous  advantages  of  vaccination. 

Lee,  'Holmes's  System,'  ed.  2,  vol.  ii. — Marston,  'Med.-Chir.  Trans.,'  vol.  xlv-vi. — Lane  and 
Gascoyen,  '  Med.-Cliir.  Trans.,'  vol.  1. — Bumstead,  '  Edit,  of  Cullerier,'  Philadelphia,  1868. — Porter, 
'  Dublin  Quart.,'  1857. — Lancere.aux,  '  On  Syphilis,'  New  Syd.  Soc. —  Wallace,  '  On  Venereal.' — Car- 
michael,  '  On  Venereal.' — Hutchinson,  '  Syphilitic  Diseases  of  Eye  and  Teeth.' — '  Report  of  Committee 
on  Venereal  Diseases,'  1868.—  Turenne,  Academie  des  Sciences,  1850. — Boeck,  '  Edin.  Med.  Journ.,' 
1858.— 'Dublin  Journal,'  1857. 


CHAPTER  III. 

TUMORS. 

In  the  pre-pathological  period,  before  the  minute  anatomy  of  healthy  and  diseased  tissues 
was  understood,  and  the  microscope  had  rendered  intelligible  subjects  that  still  rested  in 
darkness,  tumors  had,  from  necessity,  been  studied  simply  in  their  clinical  aspects,  and 
surgeons,  in  their  attempts  to  classify  them,  were  guided  solely  by  the  most  obvious 
characteristics  of  the  growths,  and  by  their  real  or  fancied  resemblance  to  the  natural  tissues 
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of  the  body.  As  time  advanced,  more  ambitious  attempts  at  classification  were  made,  and 
the  most  important  work  was  that  of  Abernethy,  who  at  the  beginning  of  this  century  pub- 
lished his  '  Attempt  to  form  a  Classification  of  Tumors  according  to  their  Anatomical 
Structures.'  In  that  able  production  he  asserted  "that  the  structure  of  a  tumor  is  some- 
times like  that  of  the  part  near  which  it  grows,  and  sometimes  unlike;  that  in  many  cases 
the  nature  of  the  tumor  depends  on  its  own  action  and  organization,  and  merely  receives 
nourishment  from  the  surrounding  parts."  He  thus  gave  expression  to  pathological  truths 
of  the  greatest  importance,  and  that  still  remain  incontrovertible.  The  next  real  advance 
was  due  to  Bichat,  who  recognized  the  essential  difference  between  tumors,  and  the  parasitic 
nature  of  the  cysticercus  and  ecbinococcus,  although  by  his  followers  this  parasitic,  notion 
was  carried  out  far  too  fully,  for  they  looked  upon  cancer  as  the  product  of  a  parasitic 
growth  of  entozoa.  It  was  left,  however,  to  Lobstein  of  Strasbourg,  to  embody  Bichat's 
idea,  and  to  give  it  full  expression,  which  he  did  by  naming  those  tumors  komceoplastic 
which  were  similar  in  structure  to  the  natural  constituents  of  the  body  ;  and  those  hetero- 
plastic which  were  composed  of  products  which  differ  from  the  normal  tissues.  Since  that 
time  countless  workers  have  been  examining  tumors  and  attempting  to  classify  them — 
one  of  the  most  prominent  being  Lebert,  and  to  him  must  fairly  be  attributed  the  credit 
of  assigning  specific  elements  to  specific  tumors,  each  tumor  having,  in  his  opinion,  a 
definite  structure  ;  cancer  was  to  be  known  by  the  caudate  fusiform  cells  that  even  now 
are  looked  upon  by  some  as  typical  of  the  disease.  This  notion  of  specific  elements  was 
very  feasible,  for  it  simplified  knowledge  and  induced  men  to  think  they  had  a  ready  means 
of  deciding  upon  the  nature  of  any  new  growth  ;  and,  had  it  not  been  for  Virchow,  it  is 
probable  the  theory  would  have  long  held  its  ground.  In  this  learned  pathologist,  how- 
ever, it  found  an  opponent  of  consummate  power,  and  as  his  reasons  for  disbelieving  it  are 
the  groundwork  of  his  great  book  on  '  Cellular  Pathology  and  Tumors,'  it  is  well  to  have 
them  in  his  own  words  : — 

"In  Germany  the  doctrine  of  specific  elements  has  from  the  first  made  few  proselytes, 
and  now  it  is  entirely  abandoned.  From  the  commencement  of  my  career  I  have  been 
compelled  to  combat  this  error,  and  I  believe  that  at  the  present  moment  we  are  in  a 
position  to  demonstrate  in  every  direction,  that  there  do  not  exist  in  tumors  true  specific 
elements  which  have  no  analogy  with  the  normal  tissues.  It  is  enough  for  us  to  remem- 
ber that  the  tumor,  however  parasitic  it  may  appear  to  be,  is  always  a  part  of  the  body 
from  which  it  springs;  and  that  it  is  not  developed  in  an  isolated  manner  at  the  expense 
of  some  juice,  at  some  one  place  in  the  body,  by  the  inherent  force  of  this  productive  juice. 
To  admit  such  a  mode  of  development,  de  novo,  was  possible  at  a  time  when  it  was  also 
believed  that  entozoa  were  spontaneously  developed  in  the  body  at  the  expense  of  a  liquid 
or  an  excretion,  by  equivocal  generation,  when  no  idea  had  been  as  yet  formed  as  to  how 
a  cvsticercus  arrived  in  the  abdomen,  and  there  was  able  to  develop  itself  and  grow.  There 
was  no  other  opinion  which  medical  men  could  then  form  save  that  entozoa  sprung  from 
animal  substances,  either  from  the  tissues  themselves  or  from  the  intestinal  mucus 
(saburra).  In  the  present  day,  when  it  is  known  that  entozoa  always  penetrate  into  the 
body  from  without,  by  a  way,  often  it  is  true,  extraordinary,  yet  always  natural,  the  ana- 
logy can  no  longer  be  invoked.  This  is  still  more  evident  since  we  have  come  to  know 
that  in  free  exudation  there  is  no  new  element  produced  ;  that,  furthermore,  the  elements 
of  the  body  itself  have  a  legitimate  origin  from  father  and  mother  (or,  to  speak  more 
correctly,  from  father  or  from  mother,  for  it  is  a  case  of  parthenogenesis),  so  that  we  must 
completely  abandon  the  idea  that  a  tumor  can  develop  itself  in  the  body  as  an  independ- 
ent being.  It  is  a  part  of  the  body  ;  it  is  not  merely  contiguous  to  it,  but  proceeds  from 
it  and  is  subject  to  its  laws.  The  laios  of  the  body  govern  also  the  tumor.  This  is  the 
reason  why  it  is  not  an  object  of  natural  history  that  one  can  regard  as  foreign  from  the 
elements  of  the  body ;  it  is,  on  the  contrary,  to  be  looked  upon  as  embraced  within  its 
limits.  .  .  .  Hair  may  make  its  appearance  and  grow  at  a  place  where  we  do  not  expect 
to  meet  with  hair.  But  no  one  will  fancy  or  believe  that  feathers  will  grow  in  the  human 
body.  As  a  matter  of  fact  there  are  tumors  in  man  which  contain  hair,  and  in  cutting  up 
geese,  tumors  are  sometimes  found  containing  feathers.  But  if  even  a  man  engendered  a 
tumor  with  feathers,  or  a  goose,  one  with  hair,  this  would  be  a  production  sui  generis. 
because  the  thing  produced  would  deviate  from  the  type  inherent  to  the  individual. 

The  type  which  in  general  governs  the  development  and  formation  of  the  organism, 
governs  c</i><t//>/  the  development  and  formation  of  its  tumors. 

"There  does  not  exist  a  new,  different,  independent  type. 

"  What  is  established  by  logic  in  this  matter  results  also  from  the  direct  observation  of 
tumors  themselves.    This  is  why  I  deny  that  there  is  any  heterology  in  the  sense  in  which 
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it  has  been  maintained  since  Bichat's  time,  or  such  as  was  supposed  even  before  then,  that 
is  to  say,  that  a  tumor  could  develop  itself  and  exist  in  the  body  in  accordance  with  some 
quite  new  plan,  sonic  new  law.  I  go  further:  each  species  of  tumor,  whatever  it  maybe, 
answers  in  its  important  parts  to  the  elements  of  the  body,  the  type  of  which  is  known, 
and  the  capital  difference  amongst  divers  tumors  resides  in  this,  that  tissues  normal  in 
themselves  appear  under  the  form  of  a  tumor,  sometimes  in  regions  where  this  tissue 
normally  exists,  sometimes  in  places  where  it  does  not  exist  in  the  normal  state  of  things. 
In  the  first  case  I  speak  of  it  as  homology,  in  the  second  as  heterology. 

"  Wherever  a  normal  tissue  appears  at  a  point  which  already  contains  some  similar 
tissue,  then  as  a  consequence  the  new  tissue  is  identical  with  the  old,  so  that  the  type  of 
the  new  production  answers  to  the  type  of  the  pre-existing  tissue  ;  in  this  case  the  new 
tissue,  the  tumor,  is  homologous  ;  when,  on  the  contrary,  the  new  type  does  not  correspond 
with  the  old  one,  when  it  deviates  from  the  pre-existing  type,  or  that  which  is  the  original 
and  normal  one  of  the  region,  then  there  is  heterology.  But  this  latter  has  likewise,  its 
analogue  in  the  body,  only  in  another  part  of  the  body  from  that  in  which  the  tumor  is 
situated. 

"  We  cannot,  in  my  opinion,  distinguish  tumors  according  to  the  tissues,  in  such  a 
fashion  that  tumors  containing  certain  tissues  are  to  be  regarded  as  homoeoplastic,  whilst 
those  containing  certain  others  are  to  be  set  down  as  heteroplastic  ;  quite  the  contrary, 
flu'  same  kind  of  tumor  may  be,  under  certain  circumstances,  homologous,  and  under  other 
circumstances  heterologous.  The  same  sort  of  tumor  may  at  one  time  appear  at  a  point 
where  it  is  merely  the  expression  of  an  excessive  development  of  the  tissue  normally 
existing  at  this  point,  at  another  time  at  a  place  where  this  tissue  is  not  in  existence,  and 
where  its  development  is  abnormal  and  strictly  pathological.  Let  us  take  an  example  :  a 
tumor  may  be  formed  of  cartilage.  The  cartilaginous  tumor  is  homologous,  not  because 
it  is  formed  of  cartilage  but  only  if  it  springs  from  cartilage,  if  in  this  place  there  is  car- 
tilage already.  Thus,  a  costal  cartilage  may  be  the  point  of  origin  of  an  enormous 
cartilaginous  tumor ;  this  is  homology.  But  it  is  also  possible  for  a  cartilaginous  tumor 
to  be  developed  in  the  testis,  which  contains  no  cartilage,  where  this  tissue  should  not  be 
met  with;  here  the  same  product  constitutes  an  heterology." 

Homology  and  heterology  have,  therefore,  very  different  meanings  as  used  by  Virchow 
and  other  writers.  In  Virchow's  language  a  tumor  is  homologous  when  it  corresponds  in 
structure  with  the  tissue  in  which  it  grows ;  and  heterologous  when  it  deviates  from  that 
structure.  A  tumor  that  is  homologous  in  one  position  may  be  heterologous  in  another. 
On  the  other  hand,  in  the  French  and  other  schools  a  tumor  is  homologous  when  built  up 
of  elements  naturally  existing  in  some  tissues  of  the  body  ;  heterologous  when  composed 
of  elements  that  deviate  from  the  natural  structures,  these  definitions  having  nothing 
whatever  to  do  with  the  position  of  the  tumor.  In  Virchow's  language  the  terms  are 
relative  ;  in  that  of  other  pathologists  they  have  a  definite  clinical  meaning  of  no  slight 
importance,  for  homology  means  innocence  and  heterology  malignancy  in  a  tumor.  Vir- 
chow, however,  admits  that  his  heterologous  tumors  are  suspicious,  although  every  hetero- 
logous tumor  is  not  of  a  malignant  nature.  "There  are  a  great  many  such  tumors  borne 
without  any  ill  consequences,  and  whose  properties  are  quite  similar  to  those  of  which  the 
nature  is  benign.  Malignancy  follows  a  certain  scale  among  heterologous  tumors,  from 
species  to  species  ;  and  we  are  able  to  show  how  it  is  manifested  more  and  more  strongly 
—for  the  most  part  following  two  directions.  In  the  first  place,  heterology  is  distinguished 
according  to  the  degree  which  it  attains.  The  tissues  of  connective  Substance  nave  a 
much  nearer  relationship  existing  among  themselves  than  they  have  with  epithelial  tissues 
or  with  the  specific  animal  tissues.  When,  therefore,  a  cartilaginous  or  bony  tumor  is 
developed  in  connective  tissue,  or  even  a  mucous  tumor  in  adipose  tissue,  that  is  not 
nearly  so  heterologous  as  when  an  epidermoid  tumor  is  formed  in  connective  tissue,  or  a 
tumor  of  cylindrical  epithelium  in  a  lymphatic  gland.  A  cartilaginous  tumor  which  is 
developed  in  connective  tissue,  or  in  the  tissue  of  bone,  is  indeed  heterologous,  but  it  is 
not  so  to  the  same  degree  as  an  epithelial  tumor  or  a  muscular  tumor  would  be  in  the 
same  place.  But  a  still  more  important  circumstance  is  this,  that  tumors  engender  certain 
liquid  substances  which  we  speak  of  under  the  name  of  juice.  This  is  the  humor  or  juice 
of  the  tumor  of  which  much  has  been  said." 

"This  parenchymatous  juice  is  sometimes  related  to  the  cells,  sometimes  to  the  inter- 
cellular substance;  and  accordingly  it  appears  under  the  form  of  fluid  either  intracellular 
or  intercellular,  contained  in  the  cells  or  interposed  among  them  in  a  liquid  state  like 
serosity.  Whenever  a  tumor  contains  much  juice,  it  gives  evidence  of  more  troublesome 
properties,  and  it  possesses  to  a  high  degree  the  property  of  infection.    A  dry  tumor  of 
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the  epidermoid  kind  is  by  far  less  dangerous  than  a  moist  one ;  a  soft  cancer  is  much  more 
to  be  dreaded  than  a  hard  one. 

"The  more  a  tumor  is  poor  in  vessels  the  less  it  will  extend  its  infecting  action  beyond 
the  neighboring  parts  ;  but  the  more  it  is  rich  in  bloodvessels  and  lymphatics,  the  more  it 
is  traversed  by  the  blood  and  lymph  ;  the  more  the  parenchymatous  juices  are  in  contact 
with  the  blood  so  much  the  more  is  the  infection  likely  to  become  general. 

"  I  give  thus  an  interpretation  of  facts,  but  it  is  in  accord  with  observation.  The  degree 
of  contagiousness  of  tumors  increases  in  proportion  as  they  become  more  rich  in  vessels, 
and  that  alongside  the  vessels  they  contain  an  abundance  of  liquid  materials.  Every  soft 
succulent  tumor  is  suspicious,  and  that  just  in  proportion  as  it  contains  many  vessels  and 
cells.  The  more  the  juice  is  intercellular  and  in  contact  with  the  vascular  stroma  of  con- 
nective tissue,  the  more  the  malignant  properties  which  are  manifested  by  an  ever  new 
excitation  to  the  progressive  production  of  the  tumor. 

-'1  ought,  indeed,  to  speak  more  at  length  as  to  the  nature  of  these  juices,  but  in  truth 
I  do  not  know  what  to  say  upon  the  subject.  The  results  which  chemists  have  arrived  at 
on  this  subject  have  no  kind  of  value.  Here  the  field  is  open  to  inquiring  and  progressive 
spirits;  and  I  hope  that  hereafter  researches  will  be  undertaken  in  this  direction,  and 
that  they  may  be  crowned  with  success." 

But  as  this  is  not  a  work  on  pathology,  I  cannot  allow  myself  to  enter  further  into  these 
speculations,  and  must  refer  the  reader  to  Virchow's  masterly  work  on  '  Cellular  Pathology 
and  on  Tumors'  for  a  fuller  elucidation  of  the  subject. 

In  the'  sequel  I  shall  regard  tumors  in  their  clinical  aspect  alone,  giving  the  anatomi- 
cal characters  only  so  far  as  they  illustrate  the  practical  aspects  of  the  subject.  All 
speculative  pathological  doctrines  will  be  set  aside,  as  tending  to  confuse  rather  than  to 
elucidate  clinical  phenomena,  until  the  day  when  pathological  science  shall  have  so  far 
advanced  as  to  allow  of  an  anatomical  classification  of  tumors  being  made  that  will  fully 
dovetail  in  with  that  founded  on  clinical  observation.  The  microscopical  anatomy  of 
tumors  has  been  furnished  by  the  pen  of  my  friend  and  colleague  Dr.  Moxon. 

I  propose  to  lay  down  here  some  few  pathological  points  which  have  an  important  clini- 
cal bearing,  and  which  tend  to  illustrate  the  subject  of  the  diagnosis  of  tumors. 

A  tumor  may  be  defined  to  be  a  new  groivth,  cystic  or  solid,  infiltrating,  separate  from, 
or  continuous  with  normal  tissues.  It  is  an  addition  to,  not  an  increase  of,  natural 
parts,  for  such  is  an  hypertrophy ;  and  it  manifests  its  independent  existence  by  its  dis- 
position to  grow  irrespective  of  the  part  in  which  it  is  placed.  All  tumors,  with  the 
exception  of  the  hydatid,  are  made  up  of  one  or  more  of  the  natural  elementary  tissues  of 
the  body,  in  a  rudimental  or  morbid  state,  and  in  no  single  example  has  any  extraneous 
or  new  element  ever  been  detected.  For  just  as  the  natural  body  is  built  up  of  cells  and 
fibres  in  one  or  other  of  their  different  forms,  so  tumors  are  made  up  of  like  elements, 
although  it  may  be  of  unequal  proportions.  Tumors,  like  the  natural  tissues,  differ  there- 
lore,  anatomically,  according  to  the  nature  of  the  elementary  structure  of  which  they  are 
composed  ;  and  this  again  appears  to  be  materially  determined  by  the  part  of  the  body  in 
which  they  are  developed. 

From  this,  therefore,  a  second  leading  principle  may  be  fairly  deduced,  viz.,  that  all 
tumors  partake  of  the  nature  of  the  part  in  which  they  are  developed,  and  are  more  or  less 
made  up  of  the  elements  which  naturally  enter  into  its  formation. 

Hence  a  tumor  developed  in  the  stroma  of  a  fibrous  structure  will  probably  be  fibrous ; 
if  connected  with  bone,  more  or  less  osseous  ;  and  if  situated  in  a  gland,  it  will  in  all  pro- 
bability partake  of  the  gland  structure.  But  new  growths  never  assume  the  complicated 
structure  of  a  fully  developed  gland,  they  only  in  a  degree  simulate  it.  Wilks  well 
expresses  it  when  he  says  that  "  the  great  difference  between  physiological  and  patho- 
logical formations  appears  to  be  that  nearly  all  new  growths  are  of  the  simplest  composition, 
not  putting  on  the  form  of  the  complex  organs  near  which  they  may  be  placed,  but  con- 
sisting principally  of  cells  and  fibres."  The  cells  and  nuclei  of  a  part,  instead  of  develop- 
ing into  normal  tissues,  err  in  their  course,  multiplying  and  possibly  growing,  and  "  whilst 
conforming  generally  with  the  part  in  which  they  are  placed  in  minute  structure  and  com- 
position, yet  they  more  and  more  widely  deviate  from  it  in  shape  and  size."  (Paget.) 

The  practical  bearing  of  these  pathological  principles  is  by  no  means  unimportant ; 
because  to  the  surgeon  who  has  once  recognized  the  true  position  of  a  tumor,  there  is  a 
certain  amount  of  probability  as  to  its  nature,  which  will  at  once  suggest  itself  to  his 
mind.  If  the  tumor  is  situated  in  the  skin  or  subcutaneous  tissue,  a  strong  probability 
exists  that  it  will  be  composed  of  some  one  or  other  of  the  structures  of  the  tissue  ;  thus 
it  may  be  the  sebaceous  tumor,  which  is  rarely  found  in  any  other  position,  or,  the  fatty, 
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for  these  two  materials  enter  largely  into  cutaneous  structures  ;  or,  it  may  be  oik1  of  the 
fibrous  or  fibro-cellular  nature,  fibre-tissue  existing  abundantly  also  in  these  parts.  Should 
the  tumor  be  located  between  the  muscles  of  a  part,  the  tumor  will  probably  be  composed 
of  connective  tissue  elements,  in  the  form  of  a  sarcoma  ;  being  either  a  myxomatous,  fibro- 
nucleated,  or  fibro-plastic  tumor.  Should  bone,  again,  be  the  seat  of  the  disease  some 
one  of  the  elements  of  bone  will,  to  a  certainty,  enter  into  its  formation  ;  the  probability 
of  its  being  an  enchondroma,  an  osseous  or  a  myeloid  tumor  naturally  presenting  itself 
to  the  mind.  And,  lastly,  should  a  tumor  be  present  in  a  gland,  such  as  the  breast,  uterus, 
or  prostate,  the  probability  of  its  being  an  adenoid  or  glandular  tumor  cannot  be  over- 
looked ;  for  pathologists  now  all  recognize  the  fact  of  the  close  resemblance  of  tumors  so 
situated  to  the  natural  gland  structure.  Even  in  carcinomatous  tumors,  if  modern 
recorders  are  to  be  relied  upon,  the  same  principle  holds  good,  for  according  to  Waldeyer 
('Archives,'  Band  xli.  1868),  ''Carcinoma  is  essentially  an  epithelial  growth,  and  only 
occurs  primarily  where  true  epithelium  already  exists.  Secondary  carcinomata  can  only 
be  produced  by  the  direct  propagation  of  the  epithelial  cells,  which  may  be  transported 
from  their  primary  seat  either  through  the  lymph  vessels,  or  as  embola  are  carried  through 
the  bloodvessels  to  a  suitable  place  where  they  develop  like  the  germs  of  entozoa." 

Tumors  are  either  simple  or  cancerous,  innocent  or  malignant ;  the  simple  or  innocent 
approaching,  in  their  nature,  to  the  more  highly  organized  natural  structures  of  the  body, 
even  to  the  perfect  glandular ;  and  the  malignant  or  cancerous  simulating  the  more  ele- 
mentary or  embryonic.  As  the  normal  tissues  were  formed  from  a  simple  cell,  and  in 
their  higher  grades  are  but  a  development  of  that  cell  or  those  cells,  so  the  cancerous  ele- 
ment consists  in  a  persistence  of  the  simple  cell  type  or  that  of  the  undeveloped  embryonic 
nucleus.  The  group  of  cases  called  "recurrent"  must  be  placed  in  an  intermediate  posi- 
tion, for  while  in  their  earlier  stages  they  tend  to  build  up  embryonic  tissue,  this  subse- 
quently becomes  lost  in  cell  proliferation. 

In  proportion,  therefore,  to  amount  of  the  cell  element  in  a  tumor  its  cancerous  ten- 
dency may  be  determined,  and  the  greater  the  proportion  of  the  fibrous  or  well-developed 
structure,  the  greater  probability  of  its  nature  being  innocent  or  simple.  The  more  a 
tumor  simulates  the  natural  structure  of  a  tissue  or  gland,  the  greater  the  probability  of 
its  being  innocent ;  the  more  a  tumor  simulates  the  undeveloped  cell  structure,  the  greater 
the  certainty  of  its  being  cancerous;  malignancy  appearing  to  diminish  in  proportion  as 
the  cells  become  more  fully  developed.  As  moreover  it  is  in  the  nucleus  of  a  cell  that  the 
active  principle  of  its  growth  is  to  be  sought,  so  it  is  clear  that  the  more  the  tumor  is 
composed  of  nuclei  the  more  malignant  in  its  nature,  and  the  better  the  formation  of  the 
cell-wall  the  less  malignant  is  the  growth. 

The  nearer  a  new  growth  approaches,  both  in  its  elements  and  in  the  arrangements  of 
its  elements  or  structure,  to  the  complex  organs  of  the  body,  the  greater  are  the  probabili- 
ties of  its  being  innocent;  new  growths  under  no  circumstances  equalling  the  perfection 
of  a  true  gland  tissue.  Cancer,  being  a  purely  cell  tumor,  growing  indefinitely  where  the 
least  resistance  is  met  with,  and  having  no  other  than  cell  structure,  is,  according  to 
Wilks,  "an  objectless  cell  growth." 

Tumors  never  change  their  original  nature,  nor  pass  or  degenerate  into  others  of  a 
different  kiiid.  A  simple  tumor  remains  so  to  the  end,  and  a  cancerous  tumor  is  cancer- 
ous from  the  beginning.  The  above  lines  are  not  intended,  however,  to  convey  the 
impression  that  a  patient,  the  subject  of  a  simple  tumor,  may  not  become  the  subject  of  a 
malignant  one,  or  vice  versa,  because  such  may  unquestionably  ensue;  and  after  the 
removal  of  a  simple  tumor  a  malignant  one  may  secondarily  make  its  appearance.  But 
no  simple  tumor  by  growth  or  degeneration  will  become  malignant,  as  no  malignant 
tumor  will  become  innocent.  It  would,  however,  appear  that  in  recurring  innocent 
tumors  there  exists  an  increasing  tendency  in  such  growths  to  present  on  each  return  the 
elementary  character  of  malignant  growth,  and  "  that  a  tumor  which,  under  ordinary 
circumstances,  is  loath  to  contaminate  the  system  may  do  so  under  the  favoring  influence 
of  a  long  period  of  time,"  either  as  a  recurring  tumor  or  as  a  more  malignant  one. 

Si ni pie  tumors  separate  tissues  in  their  growth,  but  never  infiltrate;  cancerous  as  a 
rule,  infiltrate,  and  rarely  separate.  No  more  important  practical  point  than  the  above 
can  be  adduced  to  aid  the  surgeon  in  his  diagnosis  of  a  tumor.  A  simple  or  innocent 
tumor,  however  long  it  may  be  in  growing,  or  large  a  size  it  may  attain,  will  never  do 
more  than  separate  the  parts  between  and  beneath  which  it  may  be  developed.  The 
bones  may  be  absorbed  by  its  pressure,  but  they  will  never  be  infiltrated  ;  and  the  skin 
may  be  so  stretched  and  attenuated  by  its  distension  as  to  ulcerate  or  burst,  but  it  can 
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never  be  infiltrated  with  the  elements  of  the  tumor.  This  fact  is  well  exemplified  by  a 
close  examination  of  the  margin  of  a  cutaneous  opening,  the  result  of  over-distension  ;  for 
it  will  appear  as  if  cleanly  cut,  or  rather  punched  at  its  edges,  and  never  thickened  or 
diseased.  An  intra-cystic  growth  may  project  from  it  as  a  fungus,  and  put  on  many  of 
the  appearances  of  a  cancerous  tumor,  yet  the  margin  of  the  opening  will  be  free,  and  not 
infiltrated.    In  the  cystic  tumors  of  the  breast  this  clinical  fact  is  easily  perceivable. 

Simple  tumors,  by  expanding  parts,  cause  the  cellular  tissue  around  to  become  condensed, 
and  form  a  capsule  :  consequently,  most  of  the  innocent  tumors  are  encapsuled  more  or  less 
completely.  With  the  majority  of  cancerous  tumors,  however,  a  very  different  condition 
has  to  be  described,  for  a  cancer  has  the  peculiar  property  of  freely  infiltrating  all  the 
tissues  upon  which  it  presses,  at  its  base,  round  its  borders,  and  upon  its  cutaneous  aspect. 
As  the  tumor  approaches  the  surface,  the  integument  first  appears  to  be  drawn  down  to  it, 
and  afterwards  seems  as  though  glued  to  its  surface.  At  a  later  stage,  the  skin  becomes 
infiltrated  with  cancerous  elements,  feeling  to  the  finger  firm,  fibrous  or  tuberculated  ;  and 
when  ulceration  has  commenced,  the  edges  of  the  skin  are  palpably  indurated,  thickened, 
and  infiltrated  with  cancerous  products.  The  contrast  between  these  different  conditions 
of  integument  in  the  two  classes  of  tumors  is  most  marked  and  very  important,  forming 
a  very  valuable  means  of  diagnosis  in  the  extreme  stage  of  simple  or  malignant  tumors. 

Si  tuple  or  innocent  tumors  affect  the  'patient  solely  through  their  local  influence.  They 
grow  by  their  own  inherent  properties,  irrespective  of  the  growth  of  the  parts  in  which 
they  are  placed;  have  little  disposition  to  soften  down  or  ulcerate,  and  no  tendency  to 
multiplication  in  other  tissues,  or  to  involve  the  absorbents  with  which  they  are  connected. 
Cancerous  tumors  not  only  affect  the  patient  through  their  local  influence,  but  have  a 
marvellous  tcndencg  to  multiplication  in  any  part  of  the  body.  Through  the  lymphatic 
system  they  involve  the  glands  of  the -part  with  which  they  are  connected,  while  through 
the  vascular  system  they  spread  to  other  parts.  They  are  prone,  also,  to  degenerate  and 
ulcerate. 

When  simple  tumors  are  multiple,  they  invariably  are  found  in  the  same  tissue.  "When 
cancerous  tumors  are  multiple,  they  are  mostly  found  in  different  tissues.  Thus,  amongst 
the  innocent  growths,  multiple  fatty  tumors  of  the  skin  are  not  uncommon  ;  multiple  fibro- 
mata of  the  uterus  are  often  seen;  multiple  glandular  tumors  of  the  breast  are  met  with 
involving  one  or  both  organs  ;  and  there  are  records  of  multiple  fibroplastic  or  myxomatous 
tumors.  It  is  not  seldom  that  multiple  enchondromatous  tumors  and  exostoses  are  seen  ; 
but  in  all  these  instances  the  tumors  occupy  one  tissue. 

In  the  cancerous  multiple  tumors  no  such  description  can  be  given,  for  they  spread  in 
ever-widening  circles  from  the  parent  tumor,  the  cancerous  elements  spreading  locally  in 
connective  tissue  as  freely  as  the  floating  blood-cells  move  through  the  walls  of  the  blood 
passages,  as  a  colloid  is  penetrated  by  a  crystalloid,  wandering  about  in  what  are  called 
solid  tissues.  They  follow  the  course  of  the  lymphatics  and  affect  the  glands,  and  at  times 
seem  to  follow  the  course  of  the  venous  circulation.  They  occur  by  continuity  of  tissue  as 
from  constitutional  reproduction,  and  Mr.  Moore,  in  his  work  on  '  Rodent  Cancer'  has 
referred  to  a  case  of  Mr.  Ue  Morgan's  in  which,  from  a  cancerous  tumor  within  the  skull, 
some  detached  fragments,  which  had  sunk  in  the  fluid  of  the  arachnoid,  adhered  to  the 
spinal  cord  and  grew.  They  spare  no  tissue  or  organ,  but  invade  one  and  all,  without 
order  or  law,  in  their  destructive  objectless  growth. 

All  tumors  cannot,  however,  be  divided  into  the  innocent  and  the  malignant,  for  there 
are  some  of  an  intermediate  kind  which  in  structure  approach  the  innocent,  but  in  habit 
the  cancerous,  as  they  recur  after  removal.  They  have  consequently  been  called  recur- 
rent tumors  ;  but,  as  the  habit  of  recurrence  is  not  the  only  point  in  which  they  approach 
the  cancerous  tumors,  it  is  perhaps  better  to  term  them  semi -malignant. 

I  propose,  therefore,  to  describe  tumors  under  three  headings  : — 

1.  Innocent; 

2.  Semi-malignant,  or  recurrent ; 

3.  Malignant. 

I.  Innocent,  or  Non-malignant  Tumoks. 

These  may  be  divided  into  the  "  Cystic"  and  the  "Solid,"  the  cystic  under  certain 
conditions  becoming  solid  by  the  development  of  intra-cystic  growths. 
Cysts  are  developed  in  many  ways  : — 

1.  Some  are  possibly  new  growths  or  largely  developed  cells,  having  an  independent 
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life  and  being  capable  of  secreting  their  own  contents,  or  producing  solid  growths  ; — auto- 
genous cysts,  as  Sir  J.  Paget  calls  them. 

2.  Some  are  formed  in  an  accidental  way  by  the  simple  effusion  of  fluid  into  the  spaces 
of  connective  or  other  tissues,  the  walls  of  these  false  cysts  gradually  consolidating,  as  is 
commonly  seen  in  bursa?  and  in  ordinary  tumors. 

3.  Others,  again,  are  produced  mechanically  by  the  dilatation  of  occluded  ducts  or  nat- 
ural gland-orifices,  the  cyst  enlarging  by  the  secretion  of  the  ducts  or  gland  contents.  Of 
these  the  mucous  cysts  of  the  mouth  and  vagina,  the  sebaceous  cysts  of  the  skin,  and 
the  milk  cysts  of  the  breast,  are  the  best  examples.  Virchow  calls  these  cysts  by  reten- 
tion. 

In  many  cases,  however,  it  is  impossible  to  ascertain  how  the  cysts  are  formed. 

Serous  cysts  are  most  commonly  found  connected  with  one  of  the  vascular  glands  of 
the  body,  as  the  kidney,  ovary,  thyroid,  or  breast,  but  they  are  not  rare  in  the  connec- 
tive tissue,  and  are  found  even  in  bones.  When  seen  in  the  neck  they  are  described  as 
<l  hydroceles  of  the  neck."  Some  of  these  are  congenital,  but  the  majority  occur  later  in  life. 
They  appear  as  single  or  multiloeular  cysts,  made  of  thin  membranous  walls,  lined  with 
pavement  epithelium.  Like  a  serous  membrane  they  contain  a  limpid,  watery,  or  tena- 
cious highly  albuminous  fluid,  more  or  less  stained  with  blood,  occasionally  holding  choles- 
terine  in  suspension.  These  cysts  are  found  in  the  neck,  anywhere  between  the  lower 
jaw  and  clavicle,  beneath  which  they  at  times  pass  (Fig.  10)  ;  they  are  usually  deeply 
seated,  and  occasionally  superficial ;  they  give  annoyance  only  from  their  size,  and  are 
painless  ;  when  inflamed,  they  may  suppurate.  They  are  recognizable  by  their  globular 
cystic  form,  soft  fluctuating  feel,  and  painless  increase. 


Fig.  16. 


[Fig.  17. 


Serous  cyst  of  the  neck.    (Birkett's  case.) 


Large  hydrocele  of  the  neck,  in  a  child 
aged  three  years.] 


These  cysts  are  not  to  be  confounded  with  those  of  the  thyroid  gland,  which  are  far 
more  common,  and  at  times  attain  a  large  size,  growing  as  quietly  and  painlessly  as  do 
the  cervical.  Usually,  however,  they  have  thicker  walls,  are  more  tense,  and  are  com- 
monly multiple  ;  moreover,  they  move  up  and  down  with  the  gland  on  deglutition.  Their 
contents  are  more  viscid  and  frequently  mixed  with  blood  in  variable  proportions  ;  indeed, 
some  of  these  thyroid  cysts  are  blood  cysts,  which  when  tapped  would  go  on  bleeding  if 
allowed,  even  to  the  death  of  the  patient.  I  have  recorded  such  a  case  ('  Guy's  Reports,' 
1864).  It  is  probable,  as  Sir  J.  Paget  has  suggested,  that  many  of  the  cervical  cysts  are 
thyroid  in  their  origin,  springing  from  some  outlying  portion  of  the  gland. 

Cysts  are  also  found  over  the  thyroid  cartilage,  but  these  mostly  contain  grumous  blood, 
and  rarely  grow  larger  than  half  a  walnut.  In  a  case  under  my  own  observation,  a  cyst 
completely  covered  the  thyroid  cartilage,  and  was  lost  on  either  side  in  the  deep  tis>ues  of 
the  neck.  It  existed  in  an  adult  man  as  a  soft  fluctuating  swelling,  and  has  been  orowino- 
for  some  years  as  a  painless  formation. 

Cysts  which  are  possibly  bursal,  are  likewise  found  in  connection  with  the  hyoid  bone. 

Tkkatment — Cervical  cysts  had  better  be  left  alone,  unless  from  their  size  they 
require  surgical  treatment,  because  there  is  always  danger  in  dealing  with  any  deeply 
seated  cyst  in  this  region  from  the  liability  of  subsequent  diffused  iiiflammation  of  the 
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cellular  tissues  of  the  neck.  I  lost  a  patient  some  years  ago,  from  this  cause,  after  simply 
tupping  the  cyst. 

Wl  ien  surgical  treatment  is  called  for,  palliative  means  had  better  be  primarily  adopted. 
This  treatment  consists  in  merely  drawing  off  the  contents  of  the  cyst  by  means  of  a 
trocar  and  canula,  or  the  "aspirator."  Should  the  fluid  re-collect  rapidly  the  operation 
may  be  repeated.  In  performing  this  operation  the  surgeon  must  guard  against  punc- 
turing any  of  the  superficial  veins  or  deep  vessels,  and  should  recall  their  position  before 
puncturing. 

.Should  these  measures  fail  even  after  several  repetitions,  the  best  practice  is  to  intro- 
duce into  the  cavity  of  the  cyst  a  drainage  tube  made  of  perforated  India-rubber.  When 
the  tapping  has  induced  some  suppurative  action,  the  opening  may  be  enlarged  and  the 
tube  inserted,  but  when  the  cyst  is  large  it  is  well  to  pass  the  tube  completely  through  it. 
This  may  readily  be  done  by  means  of  a  long  trocar  and  canula,  such  as  that  employed 
for  puncturing  the  bladder  per  rectum,  the  pilot  trocar  being  introduced  into  the  cyst  after 
it  has  been  opened  at  a  dependent  point,  and  then  made  to  traverse  the  cyst,  possibly 
beneath  the  sterno- mastoid  muscle  to  the  opposite  side.  The  pilot  trocar  should  then  be 
removed,  the  drainage  tube  passed  through  the  canula,  and  the  canula  taken  away,  the 
two  ends  of  the  tubing  being  fastened  together  to  prevent  its  slipping  out. 

I  have  treated  many  cases  of  deep  cervical  cysts  in  this  manner  with  success.  The 
great  point  to  attend  to  is  the  free  escape  of  all  pus  and  cyst  contents  ;  if  air  gets  in,  let 
the  opening  be  free  enough  for  it  to  pass  out.  Should  fetor  appear,  the  cyst  should  be 
washed  out  daily  with  iodine  lotion,  Condy's  fluid,  or  some  other  disinfectant.  As  the 
cyst  contracts,  the  tube  may  be  removed,  but  so  long  as  any  cavity  remains,  it  should  be 
left.  The  passage  of  a  seton  through  the  cysts  is  another  method  which  may  be  adopted, 
and  this  is  probably  more  suitable  for  small  than  for  large  cysts.  Injecting  the  cyst  with 
iodine  is  a  third  method  which  has  proved  successful,  though  it  is  as  dangerous  as  any 
other,  and  not  more  successful.  Extirpation  of  any  large  cervical  cyst  is  a  plan  of  treat- 
ment which  should  not  be  entertained ;  it  is  fraught  with  danger  and  difficulties. 

Thyroid  cysts  may  be  tapped  in  the  same  way  as  the  cervical,  this  simple  operation 
being  often  successful  for  a  long  period,  and  at  times  permanently  so.  When  more  active 
treatment  is  called  for,  the  injection  of  one  or  two  drachms  of  the  compound  tincture  of 
iodine  or  alcohol  may  be  employed,  according  to  the  size  of  the  cyst.  When  a  blood  cyst 
has  been  tapped,  the  flow  of  blood  will  usually  cease  on  the  removal  of  the  canula ;  and 
the  tapping  may  cure  it.  In  the  cysts  over  the  thyroid  cartilage  a  puncture  may  be 
made,  but  when  the  fluid  re-collects  or  is  of  a  grumous  kind,  an  incision  into  the  cyst  in 
the  median  line  appears  the  best  practice.  I  have  done  this  on  several  occasion  with 
success,  leaving  a  very  slight  scar.  The  treatment  of  cysts  and  tumors  of  the  thyroid 
will,  however,  receive  attention  in  another  chapter. 

The  student  should  remember  that  nsevi,  when  they  degenerate,  commonly  show  cysts 
in  their  structure  ;  these  are,  however,  usually  clustered  together  in  a  cutaneous  or  sub- 
cutaneous group.  When  they  appear  in  the  neck  they  might  be  mistaken  for  one  or 
other  of  the  cysts  already  alluded  to.  This  mistake  will  be  prevented  by  remembering 
the  fact  that  they  do  occur,  and  by  the  history  of  the  case. 

Mucous  cysts  are  found  wherever  mucous  glands  exist,  and  are  caused  by  some 
obstruction  to  the  escape  of  the  gland  contents.  They  contain  highly  tenacious  mucus- 
like liquid  albumen.  They  appear  on  the  mucous  membrane  of  the  lips  as  labial  cysts, 
and  are  small,  tense,  globular,  painless  swellings.  They  are  found  within  the  cheeks, 
upon  the  gum,  particularly  of  the  upper  jaw  and  antrum,  and  very  commonly  beneath  the 
tongue,  as  sublingual  mucous  cysts.  Such  cysts  have  been  usually  described  as  cases  of 
"  ranula."  They  are  now  known  to  be  due  to  obstruction  of  the  ducts  of  Rivini's  mucous 
glands,  and  are  not  necessarily  connected  with  the  salivary  organs.  Such  a  cyst  may 
develop  about  the  larynx,  and  cause  obstruction,  and  such  has  been  found  in  the  oesophagus. 
They  are  common  also  in  the  labia  pudendi,  and  also  in  the  vagina.  As  labial  and  vaginal 
mucous  cysts  they  appear  as  tense,  globular  tumors  beneath  the  mucous  membrane  of  the 
parts.  I  have  seen  them  as  large  as  an  orange.  These  cysts  generally  contain  thick,  ropy, 
mucoid  fluid,  of  a  colorless  or  slightly  yellow  tint.  Occasionally  the  fluid,  too,  is  mixed 
with  blood  in  different  proportions.  I  have  seen  them  contain  black,  milky,  or  coffee- 
ground  fluid.    Sometimes  they  inflame  and  suppurate,  and  run  on  into  abscesses. 

TREATMENT  Small  labial  cysts  may  often  be  turned  out  as  a  whole  on  dividing  the 

mucous  membrane  over  them,  but  the  sublingual  and  larger  vaginal  cysts,  as  a  rule,  can- 
not be  thus  treated.    A  free  opening  into  them,  and  the  introduction  of  a  good  plug  of 
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lint  soaked  in  iodine  to  excite  suppuration,  may  at  times  suffice,  but  not  always.  In  the 
so-called  ranula  it  may  be  tried  before  other  practice  is  attempted.  En  the  sublingual, 
labial,  and  vaginal  cysts,  I  have  for  some  years  been  in  the  habit  of  seizing  the  upper 
surface  of  the  cyst  with  a  pair  of  forceps  or  tenaculum,  and  cutting  it  off  with  scissors, 
thus  freely  exposing  the  deeper  wall.  In  the  sublingual  this  practice  is,  as  a  rule,  suc- 
cessful without  further  treatment,  but  in  the  labial  and  vaginal  cysts  I  have  in  addition 
generally  destroyed  them  by  the  application  of  some  caustic,  such  as  nitrate  of  silver,  to 
the  exposed  surface,  after  which  the  wound  will  granulate  healthily. 

When  these  cysts  can  be  excised  the  operation  may  be  performed.  They  must  be 
destroyed  or  the  secretion  will  go  on. 

The  mucous  cysts  of  the  antrum  and  upper  jaw  will  be  described  amongst  the  tumors  of 
the  jaw. 

Cutaneous  sebaceous  cysts,  as  they  come  under  the  notice  of  the  surgeon, 
appear  as  "  congenital"  and  "  acquired"  tumors.  They  are  analogous  to  the  mucous 
cysts,  the  glands  of  the  tissue  being  in  both  instances  at  fault.  Some  are  doubtless 
caused,  as  first  described  by  Sir  A.  Cooper,  by  the  obstruction  to  the  orifice  of  the 
sebaceous  glands  of  the  skin,  for  this  occluded  orifice  may  often  be  seen  as  a  small 
depressed  black  umbilicated  spot  upon  the  tumor ;  the  contents  of  the  cyst  may  often  be 
squeezed  through  this  orifice,  or  into  it  a  probe  may  be  passed.  In  a  larger  proportion  of 
cases,  on  making  an  attempt  to  raise  the  skin  from  the  tumor,  a  dimple  or  some  evidence 
of  connection  between  the  two  will  be  visible,  thereby  revealing  its  nature.  But  in  other 
cases  no  such  obstructed  duct  or  even  cutaneous  depression  can  be  observed  ;  and  although 
the  tumor  may  be  developed  within  the  integument,  it  is  probably  a  new  formation,  an 
adenoid  or  glandular  skin  tumor. 

The  congenital  sebaceous  tumors  differ  from  those  usually  met  with  in  the  adult,  or 
the  acquired  form,  in  that  they  are  more  deeply  placed  and  mostly  lying  beneath  the 
fascia  of  the  part,  occasionally  beneath  the  muscles ;  they  are  rarely  cutaneous.  They 
are  more  common  about  the  orbit  and  brow  than  any  other  part,  the  external  angle  of  the 
eye  being  their  favorite  seat.  They  appear  as  small,  hard,  semiglobular  masses  deeply 
placed,  and  are  often,  indeed,  upon  the  bone.  Cases,  too,  are  on  record,  in  which,  by 
their  presence,  they  ha  ve  produced  perforation  by  absorption  of  the  bone.  In  the  ear  this 
result  is  not  rare.  These  cysts  are  thin-walled,  and  often  contain  liquid  secretion  ;  some- 
times of  a  pearly  whiteness,  and  not  rarely  mixed  with  hair.  I  turned  a  complete  ball  of 
hair  out  of  such  a  cyst  on  one  occasion,  though  usually  the  hairs  are  fine  like  eyelashes, 
and  are  mixed  with  the  sebaceous  matter.  The  contents  of  these  congenital  cysts  are 
rarely  offensive. 

The  acquired  sebaceous  cysts  may  be  found  on  any  part  of  the  body  that  is  covered 
with  skin.    They  are  more  common  on  the  head  and  face  than  elsewhere,  two-thirds  of 

all  cases  occurring  in  these  regions  : 
when  on  the  scalp  they  are  known 
as  "wens"  (Fig.  18).  They  are 
always  surrounded  by  a  cyst-wall, 
composed  of  fibrous  tissue  more  or 
less  dense,  and  which  can  always 
be  seen  after  these  tumors  have 
been  enucleated  from  their  beds. 
In  "  wens,"  however,  there  is  a 
marked  peculiarity  which  demands 
some  notice.  "The  chief  pecu- 
liarity consists  in  a  thick  dense 
horny  capsule,  which  is  closelv  in 
contact  with  the  fibrous  envelope 
of  the  original  gland.  This  horny 
capsule  was  formerly  regarded  as 
the  cyst-wall  altered  by  pressure, 
until  Mr.  Prescott  Hewett  demon- 
strated its  true  relations  and  ana- 
tomical structure  in  his  lecture  at 
the  College  of   Surgeons.     It  is 

,  f,  ,  ,  .        ™w  clearly  Proved  that  when  one 

of  these  sebaceous  tumors  is  squeezed  out  after  the  division  of  the  skin,  the  fibrous 
remains* behind.    This  cyst  can  be  afterwards  excised,  and  its  structure' is  identical  with 


Fig.  18. 


Sebaceous  tumors  in  scalp,  and  horn. 
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that  of  all  the  others.  But  the  construction  of  the  horny  capsule  requires  explanation. 
If  carefully  examined,  it  is  found  to  consist  of  epithelium,  layer  upon  layer,  mixed  up 
with  sebaceous  matter.  Sometimes  a  solid  mass  of  epithelium  is  formed,  in  other  instances 
a  cavity  exists  in  the  centre,  filled  with  soft  sebaceous  secretion.  This  capsule  then  seems 
to  be  a  production  of  the  epithelium  of  the  sebaceous  gland,  which,  being  subjected  to  the 
pressure  of  the  unyielding  textures  in  which  the  tumor  is  developed,  becomes  converted 
by  slow  degrees  into  a  tissue  closely  resembling  horn  or  fibro-cartilage"  (Birkett,  '  Guy's 
Rep.,'  1859). 

These  sebaceous  tumors  are  more  frequent  in  women  than  in  men,  and  are,  beyond 
doubt,  hereditary.  Sir  J.  Paget  says  "  they  are  certainly  more  commonly  hereditary  than 
are  any  forms  of  cancer." 

Fungating  and  follicular  tumors. — In  neglected  examples  of  sebaceous  cyst 
the  contents  of  the  tumor  may  soften  down,  and,  causing  suppuration,  may  escape  ex- 
ternally by  ulceration.  From  the  inner  surface  of  the  evacuated  cyst  a  new  growth  may 
spring  up,  which,  when  forming  an  irregular,  fungating,  bleeding  surface  may  at  times 
put  on  an  appearance  which  has  been  mistaken  for  cancer.  On  examining  the  edges  of 
the  wound,  however,  this  mistake  can  scarcely  be  long  entertained,  as  it  will  be  at  once 
observed  that  the  edges  of  the  wound  are  healthy,  and  not  infiltrated  with  new  matter,  as 
would  be  the  case  in  a  cancer  (Fig.  19).  This  fungating  growth  is  really  composed  of 
exuberant  granulation  from  the  cyst  itself.  Abernethy  recognized  this  when  he  said,  "  I 
have  also  seen  after  the  bursting  of  an  encysted  tumor  the  surrounding  parts  indurate  and 
throw  out  a  fungus,  forming  a  disease  appearing  like  a 
cancer  and  which  could  not  be  cured."  And  "  it  is 
no  uncommon  circumstance  to  meet  with  wens  that 
have  burst  spontaneously  and  have  thrown  out  a  fungus, 
which,  like  a  fungous  body,  prevents  the  surrounding 
integument  from  healing."  The  best  account  of  the 
affection  is  by  Mr.  Cock  ('  Guy's  Rep.,'  1852). 

Treatment. — The  only  correct  treatment  of  these 
cysts,  whether  whole,  broken,  or  fungating,  consists  in 
their  removal.  In  removing  "  wens,"  or  acquired 
cysts,  however,  it  is  not  necessary  to  be  too  careful  in 
dissecting  them  out  entire,  the  most  effective  method 
being  to  slit  open  the  tumor  with  a  bistoury  and  then 
turning  it  out  with  the  forceps  or  handle  of  the  knife  ; 
the  cyst  wall  itself  left  is  closely  connected  with  the  skin,  but  no  harm  follows.  In  the 
removal  of  sebaceous  cysts  from  other  parts  of  the  body  the  capsule  of  the  cyst  should  be 
taken  away,  while  in  the  fungating  tumor  the  whole  ought  to  be  excised.  In  the  treat- 
ment of  the  congenital  tumor  it  is  always  better  to  try  and  dissect  out  the  cyst  entirely  ;  but 
nothing  is  more  unsatisfactory  than  operating  in  such  cases,  for  the  cyst  is  always  deep, 
its  capsule  thin  and  adherent,  and  any  attempt  to  dissect  it  out,  as  a  whole,  is  too  often 
foiled  by  the  bursting  or  puncturing  of  the  capsule  and  the  escape  of  its  contents.  When 
this  occurs  the  surgeon  must  take  as  much  of  the  capsule  as  he  can  and  then  close  the 
wound,  a  good  result  following,  as  a  rule,  though  at  times  a  recurrence  of  the  growth  will 
ensue. 

The  fear  of  erysipelas  after  these  operations  is  really  almost  groundless.  It  may  arise, 
but  out  of  more  than  one  hundred  cases  consecutively  observed,  I  have  not  seen  one 
example.  Pvamia  may  follow  this  as  it  does  any  other  minor  operation,  but  not  more 
frequently.  When  patients  are  cachectic,  such  an  operation  of  expediency  as  that  for 
the  removal  of  a  "  wen"  had  better  be  postponed,  for  under  low  conditions  of  health  blood 
poisoning  is  likely  to  follow.  Should,  however,  its  removal  be  urged,  this  may  be  done 
by  the  injection  into  the  cyst  of  some  caustic,  such  as  a  few  drops  of  deliquescent  chloride 
of  zinc,  of  carbolic  acid,  or  the  external  application  of  nitric  acid,  or  potassa  fusa,  to 
produce  a  slough  through  the  skin,  when  the  contents  of  the  cyst  may  be  turned  or 
drawn  out. 

The  dermoid  cysts  of  the  ovary  are  only  of  pathological  interest,  as  are  the  dentigerous 
cysts  of  these  parts.  The  dentigerous  cyst  of  the  jaw  will  be  treated  of  in  the  chapter  on 
diseases  of  the  jaws. 

Fatty  tumors,  otherwise  called  lipomata  or  steatomata,  are  very  common.  They 
are  found  wherever  fat  exists  naturally  in  the  body;  and,  as  this  material  is  more  espe- 
cially deposited  in  the  integument,  it  is  in  and  beneath  this  that  fatty  tumors  are  most 
frequently  met  with.    They  occur  at  all  periods  of  life,  from  infancy  to  old  age,  and  are 


Fig.  19. 


Fungating  follicular  tumor. 
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Fatty  tumor  of  37  years'  growth  on  arm  of  woman,  jet.  69. 


even  congenital.  They  attack  the  male  sex  as  well  as  the  female,  but  they  are  three 
times  as  common  in  the  latter.  They  are  generally  single,  but  occasionally  multiple.  I 
have  seen  a  case  in  which  the  whole  integument  was  studded  with  them,  and  under  these 
circumstances  they  are  usually  small.    It  is  impossible  to  assign  any  valid  cause  for  their 

development,  hereditary  and  acciden- 
tal causes  having  a  doubtful  influence. 
They  are  troublesome  only  from  their 
position  and  the  deformity  they  occa- 
sion (Fig.  20),  and  are  at  times  the 
seat  of  pain,  though  such  a  symptom 
must  be  looked  upon  as  an  accident 
due  to  their  position. 

These  tumors  are,  as  a  rule,  "  en- 
capsuled  ;"  although  in  rare  eases 
they  are  "  continuous"  or  "  diffused." 
This  latter  variety  differs  only  from 
the  former  in  that  they  are  made  up 
of  smaller  lobules  of  fat,  and  are 
more  dense,  while  they  are  more 
common  about  the  nape  of  the  neck 
and  face  than  the  encapsuled  variety  ; 
the  large  double  chin  being  an  exam- 
ple of  the  continuous  lipoma,  and 
congenital  lipomata  are  generally  of 
this  nature.  The  encysted  lipomata  are  most  common  on  the  shoulder,  thigh,  and  trunk  ; 
some  are  deep-seated,  as  between  the  muscles  of  the  limbs,  or  within  the  abdomen,  or 
scrotum.  Fatty  tumors  at  times  shift  their  position,  that  is,  they  drop  downwards; 
several  such  cases  have  passed  under  my  notice,  in  which  the  tumor  has  travelled  some 
distance.  Such  an  occurrence  is  peculiar  to  this  form  of  tumor,  and  suffices  to  fix  its 
nature. 

The  diagnosis  is  not  usually  difficult.  If  the  tumor  be  deep  a  doubt  may  be  felt,  but, 
practically,  the  question  is  not  of  great  moment,  for  it  only  refers  to  the  nature  of  a  simple 
growth,  and  not  to  its  treatment.  If  subcutaneous,  these  tumors  are  tabulated  and 
encysted,  that  is,  are  defined  by  a  distinct  boundary,  their  cyst-wall  being  formed  by  the 
condensed  fibro-cellular  tissue  in  which  they  are  developed.  To  the  hand  of  the  examiner 
the  tumor  will  feel  more  or  less  firm,  and  made  up  of  lobes  ;  when  frozen  by  the  application 
of  ice  it  becomes  harder.  To  the  eye  the  tumor  will,  on  raising  it  from  its  base  and  dis- 
tending the  skin,  appear  dimpled,  and  in  parts  the  skin  will  be  quite  drawn  inwards 
towards  the  new  growth. 

Treatment — When  no  necessity  exists  for  their  removal  they  should  be  left  alone. 
When  large  and  unsightly,  cumbersome  or  growing,  they  should  be  removed  by  excision. 
A  single  incision  through  the  centre  of  the  growth  is  the  best  and  most  expeditious 
method  for  turning  the  cyst  out  of  its  bed,  which  can  be  done  readily  by  the  finger.  In 
dealing  with  the  pendulous  growths  the  whole  should  be  cut  off,  leaving  enough  skin  to 
cover  the  wound.  After  the  operation  the  edges  of  the  wound  should  be  brought  together 
by  strapping  and  steady  pressure  should  be  applied  ;  rapid  union  usually  follows.  Fatty 
tumors,  when  removed,  very  rarely  return.  Curling  has  recorded  a  case,  however,  in 
which  a  recurrence  took  place,  but  so  much  connective  tissue  was  present  in  that  example 
as  almost  to  remove  it  from  the  class  of  lipoma  ('Path.  Trans.,'  vol.  xviii.  1857).  I  have 
also  removed  from  the  buttock  of  a  lady  a  lipoma  of  two  years'  growth,  the  size  of  a  fist, 
having  removed  from  the  same  part  a  like  tumor  twelve  years  previously. 

The  "  continuous"  fatty  tumor  should  never  be  removed  unless  under  very  urgent  cir- 
cumstances. The  operation  is  comparatively  formidable,  so  much  dissection  beino-  required. 
In  children,  however,  these  tumors  may  be  dealt  with. 

Fibrocellular  and  myxomatous  tumors  The  term  " fibrocdlnlar"  was 

originally  given  by  Sir  J.  Paget  in  his  classical  lectures  on  tumors  to  a  group  of  new 
growths  or  outgrowths  made  up  of  tissue  more  or  less  resembling  the  normal  fibrocellular 
or  connective  tissue  of  the  body,  and  the  term  "myxoma"  has  been  applied  by  Virchow 
to  the  softer,  looser,  and  more  succulent  or  mucous  variety  of  this  group.  Billroth  calls 
this  "myxosarcoma;"  Muller  collonema  or  colloid  sarcoma.  The  typical  jibrocelhtlar 
tumor  is  firm,  with  a  homogeneous  surface  on  section,  and  bands  of  delicate  filamentous 
white  fibre  tissue  intersecting  its  substance.    Microscopically  these  bands  are  composed  of 
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fasciculi  of  delicate  fibres  of  connective  tissue  which  freely  interlace ;  while  elongated 
corpuscles  and  nuclei,  varying  in  abundance  in  different  specimens,  are  found  within  the 
fibrous  meshes.  The  tumor  is  more  or  less  ^edematous,  serous  fluid  on  section  draining 
away.  In  the  typical  myxoma  the  tumor  is  less  firm  but  more  elastic  than  the  former" 
its  nature  is  far  less  homogeneous,  and  presents  less  well-marked  interlacing  fasciculi  of 
connective  tissue,  and  from  the  meshes  of  this  tissue  will  flow  a  variable  stream  of  clear, 
translucent  viscid  mucus.  The  fibres  of  the  connective  tissue  are  visible  under  the  micro- 
scope,  but  m  smaller  bundles  and  more  drawn  out.  Abundance  of  cells,  also  rounded, 
elongated,  branching,  and  even  anastomosing  together  with  nuclei,  will  be  found  to  fill  the 
cavities  formed  by  the  confused  network  of  delicate  fibres  of  which  the  tumor  is  composed. 
The  structure  of  the  tumor,  says  Sir  J.  Paget,  closely  resembles  the  embryonic  connective 
tissue,  or  the  Whartonian  jelly  of  the  umbilical  cord.  Between  these  two  extremes  many 
intermediate  varieties  are  found  in  practice,  the  cell  or  the  fibrous  elements  predominating 
in  different  proportions  with  the  viscid  mucous  secretion.  In  the  myxomata,  fat  often 
forms  an  important  element  in  its  structure ;  glandular  elements  may  also  be  found,  their 
presence  being  determined  by  the  position  of  the  growth  and  the  propinquity  of  a  gland. 
Bone  or  cartilaginous  elements  are  at  times  mixed  with  the  others.  The  fibrocellular 
tumors  are  mostly  outgrowths,  the  different  forms  of  softer  polypi  and  cutaneous  pendulous 
tumors  being  of  this  nature.  The  polypi  of  the  nose  are  the  best  specimens  of  the  looser 
kind  of  fibrocellular  growths,  as  in  consistence  they  vary  from  a  watery  pellucid  pendulous 
outgrowth  to  a  firm,  more  compact,  and  fibrous  tissue.  They  are,  however,  always  covered 
with  mucous  membrane  with  its  ciliated  epithelium.  The  softer  tumors  of  the  antrum  are 
also  of  the  same  nature,  as  are  the  mucous  polypi  of  the  uterus,  bladder,  and  rectum.  In 
the  rectum  the  fibrocellular  tissue  is  intimately  mixed  with  the  glandular  elements  of  the 
part.  Amongst  the  fibrocellular  outgrowths  of  the  integument  those  of  the  male  and 
female  genital  organs  are  the  commonest.  The  tropical  elephantiasis  scroti  is  of  this  class. 
The  pedunculated  outgrowths  of  the  skin  are  also  of  the  same  kind. 

Fibrocellular  growths,  as  deep-seated  tumors,  are  very  rare.  They  do  occur,  however, 
in  the  connective  tissue  of  the  body,  the  intermuscular  spaces  of  the  thigh  and  arm  being 
the  commonest  seat.  They  are  always  surrounded  by  a  capsule,  and  when  not  confined 
by  unyielding  parts,  are  more  or  less  ovoid;  at  times  they  are  lobed.  They  possess  a 
smooth  outline  as  well  as  an  elastic  feel  ;  some  of  the  softer  kinds,  indeed,  give  the  idea 
of  fluid.  They  are  tumors  of  adult  life,  being  rarely  met  with  in  children.  They  increase 
in  size  with  variable  rapidity,  the  amount  of  fluid  they  contain  materially  affecting  this 
feature.  The  pendulous  fibrocellular  outgrowths,  mucous  or  cutaneous,  at  times  swell  out 
and  at  others  contract,  while  those  of  the  skin  appear  shrivelled  and  loosely  encapsuled. 
Those  of  the  genital  organs  may  attain  a  very  large  size,  some  which  are  on  record  having 
weighed  as  much  as  forty  pounds.  At  times  these  tumors  inflame,  slough,  or  ulcerate  in 
an  indolent  but  in  no  way  a  typical  manner. 

Myoxomata  are  mostly  soft,  succulent  tumors,  made  up  of  loose  connective  tissue,  with 
more  or  less  of  their  own  special  tenacious  gelatinous  secretion.  They  are  not  rare  about 
the  angle  of  the  jaw,  nose,  breast,  and  abdomen.  They  are  met  with  also  in  the  extre- 
mities and  in  the  eye,  as  well  as  in  the  delicate  connective  tissue  of  the  nervous  system, 
particularly  of  the  brain  and  also  of  the  nerves.  When  attacking  the  brain  ami  nerves 
such  growths  are  commonly  found  in  the  young;  Virchow  has  named  them  gliomata  (Fig. 
82),  the  cells  being  of  a  small  round  or  pointed  form,  embedded  in  granules  and  held 
together  by  delicate  fibres.  In  some  cases  the  fibre  element  approaches  the  firmer  kind  of 
fibrocellular  tumors. 

Treatment — Excision  is  the  only  practice  that  can  be  followed;  although  this  opera- 
tion need  not  be  performed  when  the  tumor  is  small  and  not  progressing,  especially  when 
it  occurs  in  aged  people.  Good  success  usually  attends  the  practice.  In  the  firmer  fibro- 
cellular varieties,  and  in  the  firm  myxomata,  a  return  of  the  tumor  is  not  to  be  expected, 
but  in  the  softer  myxomata,  where  cell  elements  predominate,  the  risks  of  a  return  are 
great. 

Fibrous  tumors — Sarcoma — This  term  is  applicable  to  the  denser  form  of  tumors 
or  outgrowths  made  up  of  fibre-tissue  or  closely-packed  connective  tissue  elements  (Fig. 
31).  When  mixed  with  the  non-striped  muscular  fibre,  the  growth  is  known  as  "jibro- 
muscular*'  or  as  a  "  myo?na"  (Virchow's  term).  When  associated  with  cysts,  it  is  called 
"jibro-cystic"  and  when  with  calcareous  matter  "Jibro-ealcareotts."  These  varieties 
tire  found  chiefly  in  the  uterus.  Fibrous  outgrowths  or  polypi  are  commonly  met  with  in 
the  uterus,  pharynx,  and  occasionally  in  the  rectum.  They  have  been  found  in  the  in- 
testine and  other  parts.    Fibrous  tumors  are  found  likewise  in  the  uterus  and  prostate, 
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and  occasionally  in  connection  with  the  bones,  periosteum,  nerves  and  skin.  In  those 
about  the  hones  the  elements  of  bone  or  cartilage  are  usually  found. 

The  fibrous  outgrowths  have  no  capsule,  but  are  continuous  with  1 1 » « •  tissue 
from  which  they  spring,  and  are  made  up  of  fibre  tissue  more  or  less  closely  packed  and 
arranged  in  bundles  or  in  concentric  circles  ;  they  are  but  feebly  vascular.  Those  ot  the 
uterus  are  the  most  typical.    (Fig.  21.) 

Fibrous  tumors  are  always  encapsuled,  and  have  a  tendency  to  assume  an 
ovoid  or  globular  form  when  not  confined,  but  when  compressed  or  bound  down  by  sur- 
rounding parts,  they  take  an  irregular  lobular  shape. 
In  structure  they  are  very  similar  to  the  outgrowths. 

Fibrous  tumors  are  firm,  and  occasionally  most  un- 
yielding. They  are  slow  in  their  increase,  and  give 
pain  only  from  their  position.  When  bound  down  by 
a  dense  fascia  or  situated  near  a  nerve  they  cause 
much  distress.  They  only  interfere  with  life  or  com- 
fort mechanically.  They  are  usually  single,  except  in 
the  uterus  and  when  in  connection  with  the  nerves. 
As  they  come  under  the  notice  of  the  surgeon,  those 
connected  with  the  periosteum  or  bones,  called  perios- 
teal sarcoma,  are  the  most  common,  and  of  all  bones 
the  jaws  are  the  most  frequently  affected  by  them. 
They  are  chiefly  periosteal  and  appear  as  outgrowths 
{vide  Chapter  on  Tumors  of  Bone).  They  are  found 
in  the  pharynx,  on  the  lobule  of  the  ear,  and  on  the 
nerves  as  ''neuromata." 

The  Subcutaneous  fibrous  tumor  is  a  hard 
movable  tumor  beneath  the  skin.  It  is  usually  small, 
but  when  of  a  less  dense  kind  and  more  clearly  ap- 
proaching the  fibro-cellular  tumor,  it  may  attain  a 
large  size.  Under  these  circumstances  the  skin  will 
become  part  of  the  tumor,  it  will  then  often  ulcerate 
and  allow  the  growth  to  protrude  through  the  opening 
and  ulcerate  and  even  slough,  and  thus  these  tumors 
sometimes  bleed  freely.    At  times  fibrous  tumors  seem  to  grow  from  the  deep  fascia. 

Excision  is  the  only  treatment  which  offers  any  prospect  of  success,  and  when  these 
fibrous  tumors  are  removed  a  recurrence  is  rarely  met  with.  The  fibro-muscular,  fibro- 
cystic, and  fibro-calcareous  tumors  are  mostly  uterine. 

Enchondromata,  or  cartilaginous  tumors,  are  most  commonly  met  with  in 
connection  with  bone;  next  in  frequency  they  are  found  in  the  parotid,  submaxillary 
regions,  and  are  seen  in  the  testicles,  intermuscular  septa,  and  other  parts. 

They  appear,  as  a  rule,  in  young  subjects,  in  people  under  middle  age,  and  are  far  more 
common,  according  to  my  own  notes,  in  the  female  than  in  the  male.  They  are  usually 
slow  in  growth,  the  majority  having  existed  years  before  the  patient  seeks  advice.  The 
instances  of  tumors  of  rapid  growth  on  record  are  rare.  These  tumors,  wdien  not  out- 
growths, are  always  encysted,  and  have  a  smooth,  tense,  and  elastic  feel.  In  some  exam- 
ples they  are  uniform  and  even,  in  others  bossy  and  nodulated  ;  they  rarely  cause  pain, 
and  produce  anxiety  simply  from  their  position  and  size.  Those  in  the  parotid  or  sub- 
maxillary region  appear  to  grow  superficially,  and  to  be  movable ;  but  they  often  dip 
down  deeply  into  the  tissues,  and  considerable  care  is  required  in  their  removal ;  as  often 
as  not  they  are  very  adherent  to  the  surrounding  parts.  These  simple  parotid  tumors 
rarely  involve  the  facial  nerve  or  cause  paralysis,  as  do  the  cancerous  tumors.  When  the 
cartilaginous  tumors  grow  within  bones,  they  expand  them  into  a  thin  shell. 

[The  accompanying  illustration  gives  a  good  idea  of  the  appearance  of  these  growths 
when  situated  upon  the  hand.  It  is  drawn  from  an  instance  occurring  in  a  youn"-  boy. 
The  largest  masses  of  enchondromatous  material  were  situated  upon  the  first  phalanges  of 
the  second,  third,  and  fourth  fingers,  and  also  upon  the  second  phalanges  of  the  second 
and  third  fingers,  while  smaller  tumors  were  connected  with  the  remaining  phalangeal 
bones.  The  motion  in  the  joints  was  restricted,  and  in  some  places  there  was  partial  lux- 
ation, although  the  greatest  bulk  of  the  tumors,  in  most  places,  seemed  to  be  upon  the 
shafts  of  the  phalanges.  There  was  some  deposit  at  the  distal  ends  of  the  metacarpal 
bones,  and  owing  to  abnormal  relaxation,  the  fingers  could  be  bent  backwards  until  they 
stood  at  a  right  angle  with  the  metacarpus.    There  is  no  pain  in  such  tumors,  which  are 


Fibrous  tumor. 
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benign,  and  only  impair  the  function  of  the  hand  by  their  bulk,  which  prevents  the  free 
use  of  the  fingers.] 

These  cartilaginous  tumors  are  usually  innocent,  and  consequently  only  separate  the 
parts  between  which  they  are  developed.    They  never  involve  the  integument  by  infiltra- 


[Fig.  22. 


Fig.  23. 


Multiple  encliondroma  of  Angers.] 


Section  of  an  enchondromatous  tumor  expanding 
metacarpal  bone. 

tion,but  only  stretch  it;  in  exceptional 
instances  they  excite  inflammation  and 
ulceration  in  the  skin,  with  subsequent 
perforation  ;  they  do  not  affect  the  sys- 
tem through  the  glands,  although  it 
must  be  added  that  rare  examples  arc 
on  record  in  which  cartilaginous  tumors 
have  returned  and  affected  the  lym- 
phatic system  like  a  cancer.  Sir  J. 
Paget,  has  recorded  such  an  instance  in 
the  '  Med.-Chir.  Trans.,'  1855,and  De 
Morgan  in  the  'Path.  Trans.,'  vol.  x.\. 
The  section  of  a  cartilaginous  tumor 
is  fairly  characteristic  (Fig.  23).  It  cuts  crisply  and  presents  a  smooth  surface;  it  may 
appear  of  one  mass,  or  made  up  of  many  lobules.  In  some  cases  the  consistence  of  the 
tumor  is  close,  and  is  composed  of  translucent  or  bluish  masses  of  foetal  cartilage,  as  is 
best  seen  in  the  periosteal  forms.  In  others  it  is  loose  and  granular,  as  in  those  ex- 
panding the  bones.  In  many  of  them  fibrous  or  glandular  tissue  is  intimately  mixed  with 
the  structure  of  the  tumor,  the  parotid  tumor  affording  the  best  type  of  this  kind.  In  the 
cartilaginous  tumors  of  bone,  bone  elements  are  always  present;  in  those  of  periosteum, 
fibrous  elements  ;  and  where  glands  are  involved,  glandular  structure.  When  cartilaginous 
tumors  soften  down,  cysts  are  found,  usually  containing  a  dirty  brown  serous  fluid,  or 
simply  tilled  with  broken-down  tissue  and  pus,  or  with  a  more  tenacious  synovial  kind  of  fluid. 

Microscopically,  cartilaginous  tumors  present  diverse  forms,  simple  foetal  cartilage-cells, 
embedded  in  some  cases  in  a  hyaline  or  in  a  granular  matrix,  in  others  in  a  fibrous  or 
glandular  stroma,  or  even  both  in  different  parts  of  the  same  growth.  The  most  typical 
form  is  that  in  which  the  cartilage-cells  are  grouped  together  in  masses,  surrounded  by 
fibre  tissue.  From  this  type  great  deviations  occur,  the  cells  being,  more  or  less,  scat- 
tered between  the  fibres.  In  some  instances  the  nuclei  of  the  cells  are  free  and  numerous, 
in  others  they  are  filled  with  granules  or  oil-globules,  apparently  degenerating.  Occa- 
sionally, the  cartilage-cells  are  developing,  and  take  on  the  mature  form  of  bone-cells 
(Fig.  30). 

TREATMENT  The  removal  of  the  cartilaginous  growth  is  the  only  efficient  treatment. 

but  the  practice  must  be  determined  by  the  position  of  the  growth  and  all  the  other  points 
with  which  the  tumor  is  clinically  surrounded.  When  removed,  a  return  rarely  takes 
place.  Cases,  however,  are  on  record  (the  Guy's  3Iuseum  containing  a  few),  in  which  a 
return  ensued  after  a  second  or  third  excision,  but  such  instances  are  exceptional. 

The  cartilaginous  tumors  of  bone  will  be  considered  under  the  head  of  Diseases  of  Bone- 
Osseous  tumors  naturally  come  to  be  dealt  with  after  the  cartilaginous,  for  the  two 
elements  are  usually  combined  ;  and,  as  in  the  enchondromata,  traces  of  bone  may  be 
found,  so  in  the  osseous  tumors  traces  of  cartilage  may  exist. 

These  are  found  in  two  forms,  the  cancellous  bony  and  the  compact  bony  tumor,  better 
known  under  the  name  of  ivory  exostosis.    The  latter  growth  is  peculiar  to  the  bones  of 
the  skull. 
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The  cancellous  is  almost  always  developed  through  cartilage,  and  made  up  of  tissue 
precisely  similar  to  the  cancellous  tissue  of  bone.  In  some  cases  it  is  covered  with  a  thin 
casing  of  compact  bone,  like  the  cartilaginous  tumor  growing  within  a  bone,  but  in  most 
it  is  covered  with  a  layer  of  cartilage,  by  the  ossification  of  which  it  grows.  A  diagram 
illustrating  these  points  will  be  found  in  the  chapter  dealing  with  exostosis,  and  the  clinical 
aspect  of  the  subject  will  be  again  considered  in  the  chapter  on  Tumors  of  Bone. 

Myeloid  tumors  arc,  as  primary  growths,  always  found  associated  with  bone,  either 
growing  from  the  bone,  as  in  "  epulis,"  or  more  commonly  in  the  bone,  and  when  in  this 
position  usually  in  the  articular  end.  The  term  was  given  to  the  class  by  Paget  on  ac- 
count of  the  likeness  between  its  cells  and  those  of  foetal  marrow.  Lebert  called  them 
"fibroplastic,"  and  Virchow  "giant-celled  sarcoma." 

When  these  tumors  are  periosteal  they  have  the  clinical  features  of  a  fibrous  growth  ; 
when  within  the  bone,  they  appear  as  chronic  expansions  of  the  articular  extremity  or 
shaft.  When  large  and  so  expanded  as  to  have  burst  through  their  osseous  case,  they 
appear  cystic  and  semi-fluctuating — even  to  the  extent  of  being  pulsatile.  They  arc 
usually  slow  in  their  progress,  and  often  painless,  and  it  is  fair  to  suppose  that  many  of 
the  cases  of  cystic  expansion  of  the  articular  extremity  of  a  bone  are  due  to  myeloid  dis- 
ease. The  disease  is  one  of  youth  and  young  adult  life,  and  the  growth  is  usually  single. 
It  is  not  connected  with  any  cachexia  or  glandular  enlargement,  as  happens  with  cancer, 
and  when  removed  it  rarely  returns.  Instances  of  recurrence,  however,  have  occurred, 
and  I  have  seen  one.    Sir  J.  Paget  has  recorded  others. 

A  myeloid  tumor  presents  in  section  a  peculiar  appearance.  It  may  be  solid  or  cystic 
in  variable  degrees  ;  osseous  matter,  fibrous  matter,  or  fluid  may  exist  in  different  propor- 
tions ;  yet  in  every  specimen  the  cut  surface  will  present  blotches  of  a  pomegranate  crim- 
son or  of  a  darker  blood  color,  these  tints  mingling  more  or  less  regularly  with  those  of  the 
other  tissues. 

Under  the  microscope  the  characteristic  polynucleated  cells  are  seen  ;  these  are  large, 
round,  or  irregular  cells,  containing  many,  even  ten  or  more,  oval,  well-defined  nucleated 
nuclei  floating  in  a  clear  or  granular  substance.  They  are  found  in  masses  or  distributed 
throughout  the  tumor  between  the  bundles  of  fibre  tissue.  They  are  diagnostic  of  myeloid 
disease.  With  these  cells  Lebert's  caudate  or  spindle-shaped  cells  are  also  found  {vide 
Fig.  31). 

Glandular  or  adenoid  tumors  are  new  growths  simulating  more  or  less  perfectly 
the  gland  structure  in  the  neighborhood  of  which  they  grow,  and  are  not  hypertrophies  of 
the  glands,  but  distinct  tumors.  In  the  breast  the  usual  innocent  tumor  of  the  organ  is  of 
this  nature,  and  is  called  adenocele,  but  it  is  also  found  in  the  prostate,  uterus,  lips,  tonsil, 
thyroid,  and  integument.  •  They  are  not  rare  as  lymphatic  glandular  tumors.  Fig.  33 
represents  admirably  the  microscopical  features  of  the  adenomata  as  a  class,  and  Fig.  24 
the  appearance  of  such  a  tumor  in  section,  some  parts  being  solid  and  others  composed  of 
pendulous  intracystic  growths. 

They  are  generally  growths  of  young  life,  and  are  found  during  the  active  period  of  a 
gland's  existence.  They  are  always  encapsuled,  and  can  usually  be  turned  out  of  their 
bed  with  ease  on  dividing  the  capsule.    They  generally  assume  a  round  or  ovoid  shape, 

and  are  distinctly  movable  beneath 
Fig.  24.  the  integument  which  is  not  in- 

volved. "  On  section,"  says  Paget, 
"  they  commonly  appear  lobed,  or 
intersected  with  partitions  of  con- 
nective tissue,  and  are  pale,  grayish, 
or  yellowish-white  ;  in  some  speci- 
mens looking  translucent  and  glist- 
ening, in  others  opaque  ;  in  nearly 
all  acinous  or  glandular.  To  the 
touch,  some,  especially  the  white 
and  more  opaque,  are  firm,  tena- 
cious, and  elastic  ;  others,  especially 
the  yellow  and  more  glistening,  are 
softish,  brittle,  slippery,  and  succu- 
lent, with  fluid-like  serum  or  syno- 
via.  Not  rarely  cysts  are  embedded 
in  the  solid  growth,  and  these  are  filled  with  serous  or  other  fluids  like  those  which  are 
found  in  the  barren  cysts  of  the  mammary  g'and  itself.    In  the  labial  and  parotid  glandular 


Adenoma  of  the  breast,  illustrating  the  pathological  appearances  of 
adenoid  tumors. 
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tumors  portions  of  cartilage  or  bone  may  be  mixed  with  the  glandular  structure  ;  and  some- 
times— chiefly  in  the  mamma — the  glandular  tumors  appear  as  if  formed  wholly  or  in  part 
of  clusters  of  small  sessile  or  pendulous  growths,  which  fill  cysts  or  partitioned  spaces ; 
thus  they  indicate  their  relation  to  the  proliferous  cysts,  and  suggest  that  they  origin- 
ated in  such  cysts.  The  textures  around  the  tumor  are  usually  quite  healthy,  altered 
only  by  displacement."  These  glandular  tumors  are  often  single,  but  at  times  mul- 
tiple. Thus  in  the  breast  they  may  be  many,  and  so  loosely  encapsuled  as  to  move  about 
as  in  a  bag ;  in  the  lips  they  are  commonly  numerous ;  while  lymphatic  glandular  tumors 
are  almost  always  multiple.  They  grow  with  very  variable  rapidity,  at  times  more  slowly, 
at  others  with  great  rapidity.  They  require  removal  simply  from  the  inconvenience 
caused  by  their  mechanical  pressure. 

To  remove  them  it  is  only  necessary  to  divide  their  capsule  and  the  soft  parts  covering 
them  in  and  to  enucleate  them.  This  need  not,  however,  be  done  under  all  circumstances, 
for  these  glandular  tumors  not  only  cease  to  grow,  but  at  times  disappear;  thus  operative 
interference  should  only  be  entertained  when  the  growths  are  large  or  increasing,  or  very 
painful.    Medicine  does  not  appear  to  have  any  influence  in  checking  their  growth. 

The  glandular  tumors  of  special  regions  will  receive  notice  in  the  different  chapters 
devoted  to  their  consideration. 

Vascular  and  erectile  tumors  are  considered  in  Chapter  X. 
Papillary  growths,  or  tumors,  require  a  brief  notice.  They  are  found  in  the 
outside  or  inside  skin,  and  in  the  mucous  membrane,  while  instances  are  on  record  where 
they  were  found  on  serous  membranes.  On  the  skin  they  occur  as  warts,  cauliflower  or 
sessile,  and  as  condylomata.  Some  of  the  horny  skin  growths  are  of  this  nature.  They 
occur  in  the  mucous  membranes  as  villous  growths,  and  I  have  seen  them  on  the  hard  and 
soft  palate,  tongue,  rectum,  and  bladder.  The  two  latter  regions  are  indeed  common 
seats  of  the  affection.  They  seem  to  be  a  mere  delicate  outgrowth  of  subcutaneous  or 
submucous  tissue,  with  their  natural  epithelial  covering,  at  times  involving  the  gland 
structure  of  the  part.  They  are  usually  innocent,  though  occasionally  cancerous  elements 
infiltrate  the  parts. 

II.  Recurrent  or  semi-malignant  Growths. 

It  will  have  been  observed  that  in  nearly  every  group  of  tumors  which  has  been 
described,  recurrence  after  removal  has  been  alluded  to  as  a  possible,  although  a  rare, 
event.  In  this  recurrence,  too,  the  new  growths  approach  in  character  to  the  malignant. 
In  some  cases,  doubtless,  the  second  tumor  has  been  simply  the  external  manifestation  of 
a  small  one  which  existed  when  the  original  tumor  was  removed,  or  the  increased  growth 
of  a  portion  of  diseased  tissue  that  was  left — for  the  surgeon  is  often  unable  to  perceive 
small  tumors  in  excising  the  larger,  as  his  incision  leaves  them  unexposed.  On  two 
occasions,  when  removing  a  mammary  glandular  tumor,  I  have  exposed  a  minute  growth 
of  a  similar  structure  by  the  incision  made  through  a  portion  of  the  healthy  mammary 
gland  to  reach  the  principal  growth.  In  both  these  cases  had  the  small  tumor  been  left 
a  recurrence  would  have  been  recorded.  In  cases  of  recurrent  fatty  tumor,  or  of  fibro- 
cellular  tumor,  it  is  highly  probable  that  a  small  portion  of  the  tissue  was  left.  On  one 
occasion,  when  I  was  enucleating  a  fibro- cellular  tumor  of  several  years'  growth  from 
beneath  the  fascia  covering  the  scapula,  I  discovered  two  smaller  growths  which  might 
have  been  overlooked  and  would  certainly  have  grown.  Nevertheless,  it  is  a  clinical  fact 
that  tumors,  which  are  usually  looked  upon  as  innocent,  occasionally  recur ;  and  the  more 
the  cell  elements  predominate  in  a  new  growth,  the  greater  its  succulence,  and  the  looser 
its  structure,  so  much  the  more  prone  is  it  to  return.  Each  tumor,  also,  as  it  recurs 
generally  becomes  less  solid,  more  succulent,  and  more  rapid  in  its  growth.  With  each 
recurrence  the  cell  elements  increase  in  proportion,  and  in  all  ways  ;  "  later-formed  tumors 
assume  more  of  the  character  of  malignancy  than  the  earlier."  All  these  recurrent 
tumors,  named  by  Paget  "recurrent  fibroid."  being  usually  composed  of  elongated,  oat- 
ehaped,  can. late,  nucleated  cells,  like  the  so-called  "  fibro-plastic"  cells,  which  are  found 
in  granulation  and  embryonic  connective  tissue.  Virchow  calls  them  "sarcomata"  (vide 
Fig.  31). 

It  must  be  observed  that  these  tumors,  as  a  rule,  attack  the  young  and  healthy.  They 
grow  from  a  fascia  or  aponeurosis,  are  of  slow  growth,  particularly  at  first,  and  destroy 
life  only  after  many  years,  and  from  local  causes.  They  return  either  in  the  spot  from 
which  they  originally  sprang,  or  from  its  immediate  neighborhood.  They  simply  affect 
the  part  mechanically,  by  separating  and  surrounding  tissues,  but  never  by  infiltrating 
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them.  The  skin  is  stretched  over  the  tumor,  but  never  involved  in  it  ;  and  if  destroyed 
it  is  by  ulceration  from  over-distension,  while  the  absorbent  glands  are  never  secondarily 
involved,  even  in  extreme  conditions.  Such  tumors  are  to  the  band  more  or  less  fibrous 
and  tabulated,  their  fibrous  feel  being  much  influenced  by  their  rapidity  of  growth.  "\\  hen 
cut  into,  they  present  a  more  or  less  compact  surface,  a  clear  serous  fluid  infiltrating  its 
meshes;  while  even  the  finest  microscopical  section  will  be  found  tough  and  tenacious, 
and  incapable  of  being  pressed  into  a  diffluent  mass.  Under  the  microscope  they  present 
an  excess  of  nucleated  cells  and  nucleated  fibres,  these,  again,  showing  their  tendency 
towards  the  characters  of  the  malignant  growth. 

The  treatment  of  recurrent  tumors  need  not  differ  from  that  of  the  innocent,  for  as  long 
as  the  disease  is  local,  there  is  a  reasonable  hope  that  it  will  at  last  cease  to  recur  after 
removal.  "  Sir  J.  Paget  has  known  cases  in  which  recurrence  ceased  for  at  least  seven 
years  after  a  fourth  and  a  sixth  operation  ;  and  after  each  operation  the  patient  may  expect 
to  enjoy  a  period  of  comfort.-  Dr.  Esmarch,  of  Kiel,  stated  to  Sir  J.  Paget  that  he  had 
seen  cases  of  recurrent  fibroid  tumor  cured,  and  not  again  returning,  in  patients  who  took 
large  doses  of  iodide  of  potassium  for  several  weeks.  Generally,  however,  the  prognosis 
of  recurrent  tumors  must  be  unfavorable  unless  Dr.  Esmarch's  plan  often  proves  curative. 
The  ordinary  course  is  that  the  tumors  constantly  recurring  grow  more  rapidly,  leave 
shorter  intervals  of  health,  protrude  sooner,  bleed  and  discharge  ichor  more  freely,  and 
affect  deeper  and  deeper  structures,  till  excision  becomes  too  dangerous,  and  the  patient 
dies  exhausted."    ('  Holmes,'  vol.  i,  ed.  2.) 


III.  Cancerous  Tumors. 

What  is  a  cancerous  tumor?  Of  what  is  it  composed?  and  How  can  it  be  recognized? 
are  questions  which  the  student  is  constantly  asking,  and  few  are  more  difficult  to  answer 
with  accuracy  or  precision. 

Pathologically,  a  cancerous  tumor  is  not  composed  of  any  definite  or  characteristic  ele- 
ments, such  as  at  once  stamp  it  as  being  a  cancer.  It  does  not  contain  any  distinct  can- 
cer cells  which  mark  its  nature,  as  the  cells,  nuclei,  and  fibres,  which  enter  into  the  for- 
mation of  a  cancer  may  all  be  traced  in  other  and  in  innocent  morbid  growths.  "  But 
neither  in  tumors  of  innocent  character,  nor  in  natural  tissue,  do  these  elements  combine 
in  such  variety  as  is  common  in  a  single  cancer"  (Moore).  It  does  not  appear,  however, 
to  be  incorrect  to  assert,  that  the  more  the  cell  elements  predominate  in  a  growth,  and 
the  more  they  approach  an  epithelial  type,  the  greater  is  the  probability  of  its  being 
malignant,  and  therefore  cancerous;  for  the  soft  cancers,  which  are  undoubtedly  the  most 
virulent,  are  made  up  almost  entirely  of  cells  and  nuclei — only  enough  fibre  tissue  existing 
to  bind  and  hold  these  cells  together. 

It  has  been  already  shown  how  the  so-called  innocent  tumor  approaches  the  malignant 
in  some  of  its  features  ;  and  it  must  have  been  observed  that  those  which  form  the  inter- 
mediate links  between  the  innocent  and  malignant,  structurally  approach  the  latter,  in 
having  more  of  the  cell  elements  in  their  composition.  The  fibro-nucleated  and  recurrent 
tumors  exist  as  proofs  of  this. 

But  these  points  touch  only  the  anatomy  and  not  the  symptoms  of  those  growths  ;  they 
do  not  assist  the  surgeon  to  ascertain  before  its  removal  whether  the  tumor  be  a  cancer  or 
not. 

What,  then,  are  the  external  and  general  symptoms  by  which  this  point  can  be  deter- 
mined ?  And  here  it  must  be  premised  that  in  making  a  diagnosis,  the  history  and  pro- 
gress  of  the  disease  is  at  least  as  important  as  the  physical  characters  of  the  tumor. 

If  a  tumor  be  found  in  a  part,  infiltrating  the  tissues  with  which  it  is  in  contact,  there 
can  be  little  if  any  doubt  as  to  its  being  a  cancer,  for  no  innocent  growth  infiltrates  tissues 
— it  only  separates  them.  The  question  of  infiltration  of  a  part,  or  the  mere  separation  of 
it,  is  most  important,  and  is,  doubtless,  one  of  the  most  valuable  means  we  possess  for  the 
purpose  of  a  correct  diagnosis. 

A  cancerous  tumor,  however,  does  not  always  infiltrate  a  part,  although  an  infiltrating 
tumor  is  almost  always  a  cancerous  one;  for  it  may  appear  as  a  distinct  and  isolated 
growth,  being  then,  in  surgical  language,  described  as  tuberous.  What,  therefore  are  the 
symptoms  by  which  a  tuberous  cancer  may  be  known?  And  first  of  all,  has  the  tumor 
itself  any  peculiarities  by  which  its  nature  may  be  recognized  ?  Unfortunately,  a  negative 
answer  must  be  given  to  this  question,  for  although  it  may  not  be  unfair  to  suspect  the 
presence  of  a  cancer  when  the  tumor  does  not  present  any  of  the  special  appearances  or 
symptoms  which  commonly  characterize  the  innocent  growths,  it  can  only  be  a  suspicion, 
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as  many  innocent  tumors  are  often  deficient  in  the  special  symptoms  which,  when  present, 
readily  attest  their  true  nature. 

A  subcutaneous  tumor,  unconnected  with  the  integument,  with  an  irregular  bossy  out- 
line, and  of  a  firm,  fibrous  feel,  will,  in  all  probability,  be  of  a  simple  nature,  for  these  are 
not  the  characters  of  a  malignant  tumor;  but  another  with  a  smooth  uniform  external 
surface  may  be  either  a  simple  or  malignant  growth.  If,  however,  any  adhesion  or  draw- 
ing in  of  the  integument  to  the  surface  of  the  growth  can  be  detected,  or  any  immobility 
of  the  tumor  upon  the  parts  beneath,  the  suspicion  of  its  being  a  cancer  may  be  enter- 
tained; for  I  have  already  alluded  to  the  tendency  which  the  malignant  tumor  possesses 
to  involve  the  tissues  in  its  neighborhood,  and  have  pronounced  that  this  tendency  does 
not  belong  to  the  innocent  growths. 

I  proceed  further  to  direct  attention  to  another  symptom,  which,  if  present,  is  most 
characteristic  of  cancer;  and  it  is  a  secondary  glandular,  lymphatic  enlargement.  If  this 
symptom  appears,  the  probabilities  of  a  tumor  being  cancerous  become  very  strong,  as 
innocent  and  nonmalignant  tumors  are  rarely,  if  ever,  attended  with  enlarged  lymphatic 
glands. 

A  distinct  and  isolated  tumor,  therefore,  which  does  not  possess  any  of  the  special 
characters  of  a  simple  growth;  which  is  attended  with  some  evidence  of  secondary  affec- 
tion or  infiltration  of  the  parts;  and  with  which  an  enlargement  of  the  lymphatic  glands 
in  its  neighborhood  exists,  may  safely  be  regarded  as  cancerous.  It  is,  however,  only  in 
the  early  stages  of  the  development  of  a  tumor  that  a  difficulty  in  diagnosis  is  usually  felt, 
because,  as  a  rule,  in  the  long-standing  and  well-developed  growth,  the  diagnosis  is  not 
difficult, 

The  soft  and  so-called  medullary  cancer  is  the  form  which  is  usually  met  with  during 
young  life.  It  generally  makes  its  appearance  suddenly,  and  often  after  the  receipt  of 
some  blow  or  injury.  It  grows,  too,  very  rapidly,  presenting  a  surface  which,  as  a  rule, 
is  smooth  and  uniform,  or  of  a  semi-solid  and  fluctuating  feel,  and  with  large  full  veins 
wandering  across.  It  is  recognized  by  its  sudden  appearance,  rapid  growth,  and  uniform 
surface,  points  very  different  from  those  which  simple  tumors  present,  innocent  growths 
being  generally  slow  in  their  development,  and  more  marked  in  their  outline.  The  cases 
of  medullary  or  soft  cancer  run  their  course  very  rapidly,  and  destroy  life  within  a  very 
short  period  of  their  development, 

Hard  cancers  are  the  affections  of  middle  age  and  adult  life.  They  grow  more  rapidly 
than  the  innocent  growths,  often  not  requiring  more  than  a  few  month-  to  establish  their 
true  nature;  they  seldom  put  on  the  external  appearances  of  a  simple  tumor,  and  never 
exist  without  assuming  features  which  are  more  specially  characteristic  of  cancer,  the 
implication  of  neighboring  tissues  and  secondary  glandular  enlargements  being  the  chief 
features. 

A  cancerous  tumor  has  therefore  these  characteristics : — 

1.  The  peculiar  power  of  infiltrating  every  tissue  as  it  encroaches  upon  it. 

2.  It  spreads  to  the  lymphatic  glands  of  the  neighborhood  through  the  absorbents. 

3.  It  affects  the  body  generally  through  the  vascular  system,  thus  giving  rise  to 
secondary  deposits,  that  is  to  say,  to  the  development  of  similar  growths  in  the  viscera  or 
remote  parts,  the  lungs  and  liver  being  particularly  prone  to  its  attack. 

4.  It  is  liable  to  recur  after  removal. 

Cancerous  tumors  have  been  variously  described  by  authors;  the  hard,  as  scirrhous  or 
fibrous;  the  soft,  as  medullary;  the  open,  bleeding,  soft  cancer,  as  ••  fungus  luematodes;" 
the  black,  as  melanotic;  skin  and  allied  cancers,  as  epithelial;  and  bone  cancers,  as  osteoid. 

All  have,  however,  the  four  special  peculiarities  that  have  been  already  described  as 
characterizing  the  disease. 

In  these  pages  cancers  will  be  treated  of  as  scirrhous,  medullary,  melanotic,  epithelial, 
and  osteoid. 

Scirrhous  cancer  is  the  most  common.  It  is  the  usual  form  found  in  the  female 
breast,  and  is  seen  in  the  testicle,  tonsil,  skin,  bone,  eye,  rectum,  or  any  tissue.  It  is  the 
hard  or  fibrous  species  denominated  "carcinoma  fibrosum."  When  attacking  a  tissue 
either  by  infiltration  (the  most  usual  method)  or  deposition,  it  gradually  encroaches  upon 
the  tissue;  and  when  this  is  soft  it  causes  its  contraction  as  in  the  breast.  The  disease 
spreads  outward,  and  soon  takes  possession  of  neighboring  structures  by  infiltrating  them. 
In  this  way  it  becomes  gradually  less  movable,  and  at  last  fixed.  No  structures  resist  it- 
influence;  fat,  skin,  muscles,  and  bones  becoming  filled  with  cancerous  elements  as  the 
disease  progresses.    It  is  said  "to  increase  most  on  the  side  of  the  chief  arterial  supply, 
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and  in  that  towards  which  by  lymphatics  and  veins  its  constituent  fluids  most  easily  filter." 
(Moore.) 

Thus  the  lymphatic  glands  become  enlarged,  and  these  in  their  turn  may  press  upon 
nerves,  causing  pain,  or  upon  veins,  producing  oedema.  But  cancers  have  not  the  power 
of  living  like  innocent  tumors,  but  are  apt  to  degenerate  and  die;  and  thus,  after  a  time, 
a  cancerous  tumor  may  soften  down  in  its  centre  and  burst,  or  die  as  a  whole  and  slough 
out,  or  its  surface  may  ulcerate.  But,  whatever  happens,  the  disease  still  spreads  in  the 
neighboring  parts;  indeed,  after  the  sloughing  of  a  cancerous  tumor,  this  spreading  action 
in  the  bed  from  which  it  has  been  enucleated  seems  to  be  more  rapid.  Thus,  the  death 
of  one  part  of  a  tumor  is  seen  with  the  rapid  increase  of  another  part,  and  in  this  manner 
the  disease  goes  on  encroaching  upon  and  infiltrating  and  destroying  all  tissues  in  their 
turn,  causing  death  either  by  exhaustion,  hemorrhage,  or  some  internal  complication. 

In  some  instances  of  cancer,  the  integument  over  or  about  the  tumor,  before  ulceration 
occurs,  becomes  infiltrated  with  small,  shot-like  tubercles  ;  such  a  tubercle  in  its  early 
stage  feels  to  the  finger  like  a  foreign  body  introduced  into  the  cutis  ;  and  as  this  grows  it 
appears  as  a  distinct  skin  tubercle.  No  clinical  symptom  is  more  characteristic  of  cancer 
than  the  presence  of  these  skin  tubercles. 

In  other  instances  the  whole  integument  becomes  ocdematous  and  brawny,  in  fact 
infiltrated  with  cancerous  elements,  this  state  betokening  the  most  rapid  form  of  cancer. 
This  brawny  condition  of  integument  commonly  follows  venous  obstruction  from  glandular 
enlargement,  but  at  times  it  takes  place  before  any  such  complication.  In  rarer  cases  the 
cancer  withers,  "atrophic  cancer,"  the  disease  slowly  progressing  to  a  point  and  then 
disappearing  by  a  gradual  process.  Thus,  cancerous  tubercles  will  appear  and  disappear; 
cancerous  nodules  will  form  and  fall  off  by  the  contraction  of  their  own  fibres.  In  this 
way  cancer  may  become  cured,  or  so  stationary  as  not  to  interfere  with  life.  I  have  had 
a  case  under  observation  in  which  the  disease  existed  for  twenty-three  years,  and  seemed 
still  local.  I  have  recorded  another  in  which  the  disease  lasted  twelve  years,  appearing 
and  crumbling  away  at  times  during  that  period  almost  to  a  perfect  cure.  Cancers  display 
a  very  variable  degree  of  growing  or  existing  power;  and  there  does  not  seem  to  be  any 
condition  of  the  patient  or  of  the  tumor  which  either  favors  or  disfavors  these  properties. 

Some  have  an  apparent  vigor  of  increase  that  is  remarkable,  whilst  others  show  no  such 
tendency.  In  many  cases  a  tumor  that  has  been  quiescent  for  a  long  period  will  suddenly 
increase  actively. 

The  same  thing  may  be  said  as  regards  the  cancerous  ulcer.  In  the  atrophic  form  this 
may  be  merely  a  superficial  loss  of  substance  on  the  surface  of  the  tumor  which  may  be 
covered  with  a  scab  or  present  a  glazed  or  a  very  slightly  discharging  surface.  In  other 
cases  the  ulcer  will  show  an  irregular  surface  with  an  elevated  everted  edge  infiltrated 
with  new  tissue  (Fig.  27). 

When  a  cavity  exists,  formed  by  the  softening  down  of  the  centre  of  the  tumor  or  the 
enucleation  of  dead  tissue,  the  irregular  outline  of  the  cavity,  the  fetid  semipurulent 
sanious  discharge,  as  well  as  the  ragged  and  infiltrated  edge  of  the  wound  are  character- 
istic signs  of  its  cancerous  nature. 

In  such  cases  a  cachexia  becomes  visible,  a  pale,  bloodless,  haggard  look  of  sorrow  and 
suffering,  brought  on  by  pain,  sleeplessness,  and  exhausting  discharges. 

Pain  in  the  development  of  a  cancer  is  a  very  variable  symptom.  In  primary  growths 
it  is  rarely  severe,  unless  some  nerve  trunk  be  pressed  upon,  or  the  tumor  is  bound  down 
by  a  tense  fascia  or  is  developed  within  a  bone.  Under  all  these  circumstances  the  pain 
is  constant,  of  an  "aching  or  of  a  so-called  rheumatic  kind."  In  others,  it  is  usually 
compared  to  an  occasional  dart  of  pain  through  the  part. 

As  a  sign  of  secondary  deposits  pain,  however,  is  a  valuable  symptom ;  neuralgic  pain 
following  in  the  course  of  a  nerve  being  enough  to  excite  fear  of  some  deep-seated 
secondary  growth.    Than  this,  no  more  valuable  or  reliable  clinical  symptom  exists. 

The  section  of  a  scirrhous  cancer  is  generally  attended  with  a  grating  sensation  the 
parts  cutting  crisply;  it  presents  a  concave  surface,  and  yields  on  scraping  a  milky  juice. 
The  tumor  has  no  defined  margin,  the  diseased  and  healthy  tissues,  as  ft  were,  dipping 
into  each  other.  The  surface  of  the  cut  portion  may  be  vascular  or  bloodless  and  has  a 
bluish-gray  or  streaked  yellow  aspect,  according  to  the  amount  of  cell  or  fibre  element's 
entering  into  its  formation,  or  to  its  progress  towards  degeneration;  the  yellow  spots  being 
indicative  of  degeneration.  Occasionally  cysts  or  rather  cavities  containing  serum  blood° 
or  broken-down  tissues  are  found  in  the  tumor,  and,  at  others,  creamy  saponified  masses 
of  degenerated  tissues. 

The  microscopical  appearances  of  carcinomata  are  well  shown  in  Fig.  34. 


CANCEROUS  TUMORS. 


103 


Medullary  cancer,  like  the  scirrhous,  is  either  infiltrating  or  tuberous,  and  pos- 
sesses, in  a  marked  degree,  all  the  cancerous  peculiarities.  It  is,  doubtless,  only  a  form 
of*  cancer  and  not  distinct  from  the  scirrhous  varieties ;  because  both  often  coexist,  and 
the  growths  which  are  secondary  to  the  hardest  primary  cancer  are  generally  the  soft 
variety.  Medullary  cancer  is,  however,  the  special  form  that  appears  as  a  congenital 
tumor,  and  which  attacks  children  and  young  adults,  and  may  he  called  "the  cancer  of 
young  life."  These  growths  form  very  rapidly  and  run  their  course  far  more  quickly 
than  the  harder  kind.  They  increase  so  fast  that  they  push  away  the  tissues  with  which 
they  are  surrounded  more  like  the  innocent  tumors  which  separate  them;  their  capsules 
prevent  that  general  infiltration  of  the  parts  which  is  observed  in  the  infiltrating  form. 
It  is  found,  although  rarely,  in  the  breast,  yet  more  frequently  in  the  intercellular  tissue, 
and  about  the  periosteum  and  bones.  It  is  the  usual  form  attacking  the  eye,  uterus, 
tonsil,  testis,  and  ovary;  the  bones  and  cavities  of  the  head  and  face  appearing  peculiarly 
liable  to  its  inroads. 

These  soft  cancers  usually  appear  as  deep-seated  swellings,  and  when  not  bound  down 
by  fascia  or  connected  with  bone  are  rarely  painful ;  but  when  so  situated  a  gnawing  pain 
or  ache  is  a  frequent  concomitant.  As  they  progress  and  become  more  visible,  they  may 
present  either  a  nodular  lobulated  or  a  smooth  and  uniform  aspect;  but  in  either  case  the 
integument  covering  in  the  growth  will  be  traversed  by  many  very  large  and  dilated 
veins  ;  while  in  some  instances  the  growth  has  a  bluish  congested  aspect,  as  if  filled  with 
venous  blood.  These  tumors  are  often  so  vascular  as  to  pulsate,  and  thus  simulate  an 
aneurism.    Such  a  symptom,  however,  is  mostly  observed  in  those  connected  with  bone. 

To  the  touch  the  swelling  feels  soft  and  fluctuating,  often  giving  the  idea  of  fluid,  and 
should  the  surgeon,  to  satisfy  himself  upon  this  point,  puncture  the  tumor  with  an  explor- 
ing needle,  blood  will  freely  escape,  and  with  it  some  creamy  tissue,  which,  under  the 
microscope,  will  be  seen  to  be  made  up  of  cells  and  nuclei. 

When  these  soft  cancers  have  burst  through  their  facial  envelopes  they  grow  more 
rapidly,  and  when  they  have  made  their  way  through  the  skin  they,  as  it  were,  pulp  out, 
and  project  much  as  a  hernia  cerebri  does  after 
compound  fracture  of  the  skull.  The  soft  succulent 
granulations  and  blood-infiltrated  tissues  that  project 
suggested  to  Mr.  Hay,  of  Leeds,  the  term  "  fungus 
haematodes."  When  a  soft  cancer  is  filled  with  blood 
it  is  known  as  a  "  hasmatoid  variety." 

When  this  form  of  cancer  springs  from  fibrous 
tissue,  or  periosteum,  it  is  often  separated  into  sec- 
tions by  bands  of  fibres;  and  when  it  originates  in 
bone,  it  may  be  similarly  divided  by  thin  plates  or 
outgrowths  of  ossific  matter;  these  plates  or  laminae 
being  sometimes  distinctly  separate,  at  others  so 
closely  packed  together  as  to  form  something  like  a 
skeleton  tumor  (Fig.  25),  the  cancerous  elements 
clothing  the  bony  outgrowths  or  surrounding  and 
covering  them  in.  For  diagnostic  purposes  the  de- 
tection of  these  bony  plates  is  of  great  value.  Cancer 
may,  however,  attack  bone  in  other  ways  {vide 
Chapter  XXXII). 

In  cancer  of  the  lymphatic  glands  these  tumors 
develop  to  a  large  size.  In  the  neck,  axilla,  and 
abdomen  they  appear  when  fully  formed  as  fixed 
semifluctuating  growths  with  the  ordinary  characteristics  already  described;  and  at  first 
may  be  as  movable  as  any  gland.  When  they  appear  in  the  parotid  region  they  usually 
if  not  always  produce  paralysis  of  the  facial  nerve;  a  clinical  symptom  I  think  I  may  say 
never  found  in  the  ordinary  innocent  parotid  tumor;  so  that  when  present,  this  symptom 
is  of  value.  As  a  rule,  however,  this  soft  cancer  surrounds  nerves  and  vessels  without 
materially  pressing  upon  them  ;  large  vessels  and  nerves  being  often  found  passing  com- 
pletely through  their  substance. 

The  section  of  a  soft  differs  from  that  of  a  hard  cancer,  as  the  "  infiltrating"  differs 
from  the  "tuberous;"  and  differs  also  very  materially  in  itself  at  different  times.  It  may 
be  firm  or  nearly  fluid  ;  white  and  creamy,  or  red  and  blood-stained.  It  may  be  soft  from 
inflammatory  action  or  degenerating  from  natural  decay. 


Fig.  25. 


Cancer  of  bone.    (Prep.  Guy's  Mus.) 
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Under  all  circumstances,  however,  it  will  be  divided  into  lobules ;  fibrous  septa  or 
fibrous  envelopes  separating  these  lobules  from  one  another,  as  the  fibrous  capsule  of  the 
parent  growth  separated  it  from  the  other  tissues. 

The  material  composing  "these  cancers,  says  Paget,  "  is  a  peculiar,  soft,  close-textured 
substance,  having  very  little  toughness,  easily  crushed  and  spread  out  by  compression 
with  the  fingers.  It  is  very  often  truly  brainlike,  most  like  foetal  brain,  or  like  adult 
brain  partially  decomposed  and  crushed.  Many  specimens  are,  however,  much  softer 
than  brain,  and  many,  though  of  nearly  the  consistence  of  brain,  are  unlike  it,  being 
grumous,  pulpy,  shreddy,  or  spongy,  like  a  placenta  with  fine  soft  filaments.  Very  few 
have  a  distinct  appearance  of  fibrous  or  other  regular  structure." 

These  tumors  when  pressed  or  scraped  yield  abundant  "  cancer  juice,"  and  such  juice 
is  generally  diffusible  in  water.  No  better  rough  test,  says  Paget,  exists  for  the  diagnosis 
of  medullary  cancers  than  this.  The  stroma  of  this  cancer  element  is  filamentous,  and 
more  or  less  condensed  ;  it  is  also  generally  very  vascular.  The  cell  element  always  pre- 
dominates, but  the  cells  in  no  way  differ  in  character  from  those  found  in  the  fibrous  or 
scirrhous  form.  They  are,  however,  less  closely  packed  together,  and  seem  to  be  sus- 
pended in  the  juices  of  the  growth  or  inclosed  within  its  delicate  connective  tissue 
(Fig.  34). 

Melanoid  or  melanotic  cancer  is  essentially  a  medullary  cancer  containing  pig- 
ment, having  its  origin  in  a  natural  tissue,  as  in  the  choroid  of  the  eye,  or  in  a  mole,  in 
which  pigment  exists;  but  what  it  is  that  determines  the  development  of  these  growths 
in  tissues  that  have  had  a  lifelong  existence  remains  to  be  explained.  The  black  cancers 
have,  however,  one  peculiarity,  and  that  is  in  their  tendency  to  multiplicity.  In  this 
they  are  often  most  remarkable — the  skin  and  subcutaneous  tissues  at  times  become 
studded  with  melanoid  growths  of  all  sizes  and  shades  and  colors.    Fig.  26  is  taken  from 

Fig.  26. 


Melanotic  cancer.    (From  Model,  Guy's  Mus.) 

a  woman  over  whose  whole  body  melanotic  cancerous  tumors  were  distributed,  the  dis- 
ease having  originated  in  a  mole  which  I  had  previously  excised. 

If  it  were  necessary  to  adduce  a  forcible  illustration  of  the  fact  that  a  cancer  when  first 
developed  in  a  part  partakes,  in  a  measure,  of  the  nature  and  peculiarities  of  that  part, 
and  even  when  repeating  itself  in  the  lymphatic  glands  and  internal  organs,  still  preserves 
the  character  which  it  originally  acquired  from  the  seat  of  its  primary  development,  no 
better  could  be  adduced  than  that  derived  from  the  natural  history  of  primary  and  second- 
ary melanotic  growths  :  for  a  melanotic  cancer  always  grows  from  a  part  which  naturally 
contains  pigment,  and  a  mole  is  unquestionably  its  commonest  seat,  while  pigment  in 
some  of  its  forms  is  almost  always  to  be  met  with  in  all  its  secondary  growths. °  It  may 
be,  perhaps,  that  the  secondary  glandular  enlargements  in  their  rapidfty  of  °rowth  out- 
strip the  tumor  from  which  they  originally  imbibed  their  peculiar  nature;  nevertheless 
their  true  character  is  maintained  and  preserved  to  the  end.  This  cancer  as  a  rule  is 
of  the  soft  or  medullary  form,  and  runs  a  very  rapid  course  ;  an  extreme  example  of  mela- 
notic cancer,  indeed,  presenting  all  the  worst  features  of  the  other  varieties.  In  rare 
examples  of  this  disease  the  melanotic  pigment  may  be  found  in  the  urine.  (Fa^^e, 
'  Path.  Soc.  Trans.,'  1»76.)  It  has,  however,  peculiarities  of  its  own,  to  which  attention 
will  be  subsequently  directed. 

The  osteoid  cancers  will  receive  attention  in  the  chapter  devoted  to  the  tumors  of  bone 
(Chapter  XXXII).  They  are  all  probably  only  modifications  of  the  medullary  cancer 
affecting  bone  ;  although  it  may  be  mentioned  that  exceptional  cases  are  on  record  where 
an  osteoid  cancer  originated  in  some  intermuscular  interspaces. 
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Fig.  27. 


Cancer  of  stump,  of  two  years'  stand- 
ing, from  a  man,  set.  38. 


Epithelioma  and  epithelial  cancer  are  terms  given  to  a  form  of  cutaneous 
cancer  from  its  similarity  in  structure  to  the  epithelial  elements  of  the  natural  skin.  In 
the  chain  of  malignancy,  epithelial  cancers  are  linked  to  the  recurrent  tumors,  for  they 
have  both  a  tendency  to  return  in  a  part  after  their  removal,  and  to  affect  the  system 
through  the  lymphatics ;  while  in  exceptional  instances  they  may  be  found  in  the  internal 
organs. 

These  tumors  affect  the  skin  or  mucous  membrane,  and  never  originate  in  any  other 
tissue.  They  possess  this  feature  also  in  common  with  the  more  malignant  cancers,  in 
that  they  have  a  constant  tendency  to  infiltrate  the  parts 
with  which  they  come  in  contact,  and  do  not,  as  innocent 
tumors,  simply  separate  them.  They  are  the  common 
forms  of  cancer  found  in  the  lip,  tongue,  oesophagus,  rec- 
tum, scrotum,  penis,  clitoris,  os  uteri,  vulva,  etc.  ;  and  may 
be  described  as  the  cancer  of  the  skin,  while  in  sweeps  it  is 
known  as  the  "  chimney  sweep's  cancer."  Epithelial  cancer 
is  essentially  an  infiltrating  disease ;  it  is  not,  as  the  seba- 
ceous, fatty,  fibro-cellular,  or  fibrous  tumor,  a  distinct 
growth  developed  in  the  tissues  and  separating  them,  but  it 
is  from  the  very  beginning  an  infiltration.  It  begins,  as  a 
rule,  in  a  wart  or  tubercle,  which  grows;  it  may  fungate, 
crack,  fissure,  or  ulcerate,  and  when  this  latter  stage  has 
been  arrived  at,  its  true  character  will  at  once  be  observed 
by  the  earful  examiner,  as  the  integument  forming  its  base 
and  margin  will  be  evidently  infiltrated  with  the  cancerous 
material,  presenting  the  well-known  raised,  indurated,  and 
everted  edges  (Fig.  27).  These  appearances  form  a  marked 
contrast  to  the  condition  of  the  integument  which  in  an  innocent  growth  has  been  ulcer- 
ated or  ruptured  by  over-distension. 

As  a  local  disease,  this  epithelioma  may  progress  slowly  for  years  and  cause  little  pain, 
inconvenience,  or  injurious  effects;  five,  six,  eight,  or  even  fifteen  years  having  elapsed 
in  some  of  the  cases  that  ha  ve  been  under  my  notice 
before  advice  was  again  sought,  and  it  may  continue 
for  many  years  before  it  affects  a  patient  in  other 
ways  than  by  the  local  disease.  On  the  other  hand, 
when  it  once  begins  to  spread,  it  may  do  so  rapidly  ; 
after  removal  it  may  return  at  once,  not  only  in  the 
parts,  but  in  the  lymphatics  of  the  district,  and  even 
in  the  internal  organs.  When  it  spreads  locally,  it 
may,  as  a  cancer,  infiltrate  and  invade  every  tissue 
which  it  reaches.  I  have  seen  it  more  than  once 
originate  in  skin  and  end  in  a  total  destruction  of  a 
bone  ('Guy's  Hosp.  Rep.,'  187.">). 

Epithelial  cancer  is  made  up  of  cells,  differing 
but  little  from  those  of  ordinary  epithelium,  though 
they  are  grouped  very  differently,  infiltrating  the 
tissues  in  which  they  are  placed  or  clustered  to- 
gether in  masses,  these  masses  being  described  as 
"  nests." 

The  surface  of  an  epithelial  cancer  maybe  dry  and 
warty,  or  ulcerating  ;  when  ulcerating,  it  will  be, 
like  all  cancerous  sores,  irregular,  and  will  discharge 
a  thin  or  a  creamy  fluid.  The  edge  will  always  be 
thick  and  elevated,  like  a  wall  of  new  tissue  built  up 
between  the  healthy  and  diseased  structures.  When 
the  disease  spreads  it  will  invade  and  infiltrate  every 
tissue,  forming  deep  excavated  sores.  It  may  involve 
the  lymphatic  glands  like  any  other  cancer,  and 
these  glands  may  soften  down,  and  give  rise  to  a 
cancerous  abscess  or  an  open  sore.  It  usually  de- 
Btroys  lite  from  local  causes,  and  not  from  second- 
ary infiltration  of  the  viscera,  such  a  consequence  being  quite  exceptional. 

These  cancers  should  always  be  removed,  and  the  sooner  this  is  accomplished  the  better 


Fig.  28. 


Rollout  cancer  of  the  face,  from  an  original 
drawing  of  Sir  Charles  Bell's,  contained  in 
the  museum  of  the  Middlesex  Hospital,  and 
recognized  by  Messrs.  Shaw  and  Campbell  do 
Morgan.  It  was  introduced  to  my  notice  by 
my  friend,  Mr.  Henry  Morris,  of  the  Middle- 
sex Hospital,  and  kindly  placed  at  my  dis- 
posal by  the  Museum  Committee  of  that  insti- 
tution. 
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Fig.  29. 


the  prospects  of  a  cure  or  of  a  long  reprieve,  for  if  any  cancer  has  a  local  origin  the  epi- 
thelial lias,  and  if  it  be  removed  before  any  glandular  enlargement  has  taken  place  the 
prospects  of  a  good  result  are  great.  Sibley  ('  Med.-Chir.  Trans.,'  vol.  xlii)  made  out 
from  the  Middlesex  Hospital  records,  that  epithelial  cancers,  on  the  average,  destroyed 
life  in  fifty-three  months,  while  scirrhous  lasted  but  thirty-two.  When  removed  by  the 
knife,  care  should  be  taken  to  cut  well  free  of  the  disease,  for  it  is  not  unusual  in  this,  as 
in  all  cancers,  to  find  the  tissues  around  the  tumor  sparsely  infiltrated  with  cancerous  ele- 
ments, which,  if  left,  would  cause  a  return  of  the  tumor.  The  same  advice  is  applicable 
when  caustics  are  employed. 

In  many  examples  of  this  form  of  the  disease  the  removal  by  the  galvanic  cautery  is 
by  far  the  best  method  of  treatment  we  possess,  either  as  a  cautery  applied  to  the  surface, 
or  as  a  wire  ecraseur  applied  around  the  base. 

Rodent  Ulcers  are  closely  allied  to  the  cancers,  and  are  more  like  the  epithelial 
ulcer  than  the  true  carcinomatous  form.-  Dr.  J.  C.  Warren,  of  Boston,  U.  S.,  in  an  able 
essay  upon  this  disease,  asserts,  that  the  cells  of  the  rodent  ulcer  differ  from  those  found 

in  the  epithelial  by  being  smaller.  They 
are  local  cancerous  affections,  and  expend 
their  force  in  destroying  every  tissue  at- 
tacked, but  they  do  not  spread  by  means  of 
the  lymphatics  or  by  secondary  growths. 
They  usually  begin  on  some  part  of  the  face, 
head,  or  other  locality  as  a  dry  wart,  which, 
after  it  has  shed  many  skins,  begins  to 
ulcerate.  The  ulcer  then  spreads  slowly 
and  regularly,  with  a  border  of  new  tissue 
raised  as  a  wall,  to  separate  it  from  the 
healthy  parts  ;  outside  the  border  the  parts 
are  soft  and  natural,  inside  they  are  gener- 
ally smooth,  as  an  indolent  sore,  devoid  of 
granulations,  and  glazed  (Fig.  28).  There 
is  little  discharge  from  these  sores  when 
superficial,  but  when  they  are  extensive, 
and  have  dipped  down  deeply  into  other  tis- 
sues, this  is  not  the  case ;  and  when  they 
inflame,  they  discharge  a  fetid  ichorus  pus. 
They  seem  to  attack  healthy  as  well  as  fee- 
ble subjects,  and  have  little  effect  upon  the 
general  health  until  they  touch  vital  parts. 
They  appear  after  middle  age,  and  are  to  be 
treated  locally,  by  their  destruction — cau- 
tery, escharotics,  or  scalpel  being  used,  as 
seems  most  applicable.  In  local  sores  the 
knife,  when  it  can  be  used,  is  probably  the 
best  instrument ;  but  in  others  the  galvanic 
cautery  is  unrivalled.  In  lieu  of  this  the 
actual  cautery  may  be  used,  and  next  to  this, 
escharotics  ;  "  the  caustic  burns  through  the 
entire  depth  of  the  solid  disease,  and  upon 
the  casting  of  the  subsequent  slough,  cicatri- 
zation is  rapidly  completed." — Moore.  Chlo- 
ride of  zinc  [chromic  acid],  potassa  fusa, 
Vienna  paste,  or  acid  nitrate  of  mercury 
may  be  applied;  the  zinc  rubbed  down  in  a  warm  mortar  with  equal  parts  of  fresh  plaster 
of  Paris  is  probably  the  best,  because  it  destroys  and  dries  the  tissues. 

Colloid  cancer  is  hardly  recognized  as  a  special  disease,  for  the  term  "  colloid"  is 
applied  to  tumors  made  up  of  intercellular  spaces  of  variable  sizes,  filled  with  a  clear 
glairy  fluid  like  glue,  which  contains  abundance  of  granules,  and  large  nucleated  cells 
(Fig.  34).  The  clinical  history  of  some  of  these  growths  is  that  of  an  innocent  tumor 
whilst  in  others  it  is  that  of  a  cancerous  nature.  Colloid  tumors  are  found  in  the  breast 
parotid  region,  ovary,  rectum,  and  intestinal  canal.  It  being  known  in  this  last  region  as 
the  alveolar  or  gelatiniform  cancer.  Their  true  nature  is  not  yet  fully  understood0 
In  the  case  Fig.  29  the  patient  was  65  years  of  age,  and  the  disease  had  been  -rowing 


Case  of  colloid  tumor  of  the  breast,  discharging  ex 
ternally,  in  a  woman,  set.  65,  with  section  of  the  same. 
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for  two  years.  The  tumor  occupied  the  outer  portion  of  the  gland,  and  had  burst  the 
skin  covering  it  in.  The  colloid  growth  projected  through  the  opening,  the  margins  of 
which,  however,  were  not  infiltrated  with  disease.  There  were  no  enlarged  axillary 
glands. 

Villous  growths  may  be  cancerous  as  well  as  benign.  When  made  up  of  cell- 
elements  their  cancerous  nature  is  to  be  suspected,  but  the  fact  is  only  to  be  discerned 
by  the  clinical  career.  The  nature  of  villous  and  colloid  disease  has  been  very  ahly  dis- 
cussed by  Mr.  Sibly,  in  the  'Med.-Chir.  Trans.,'  vol.  xxxix,  and  'Path.  Trans.,'  vols, 
vii,  viii,  and  ix. 

The  Causes  of  Cancer. 

These  are  most  obscure.  Local  injury  at  times  appears  to  have  a  very  marked  influ- 
ence in  determining  the  seat  of  a  cancer,  yet  only  in  exceptional  cases ;  one  of  such 
occurred  to  me  recently  in  the  case  of  a  boy,  a?t.  18,  who,  after  an  injury  to  his  right 
spermatic  cord,  in  a  few  weeks  became  the  subject  of  a  pelvic  tumor,  which  rapidly  grew, 
and  eventually  destroyed  life  by  obstructing  the  rectum  as  well  as  the  ureters.  After 
death  the  tumor  was  found  to  have  been  cancerous,  having  originated  apparently  in  the 
right  or  injured  cord,  spreading  downwards  along  the  vas  deferens  to  the  base  of  the 
bladder,  and  subsequently  ascending  from  the  pelvis,  above  the  level  of  the  umbilicus. 

Hereditary  influence  has  always  been  considered  as  a  very  decided  cause,  still  in  how 
small  a  proportion  of  cases  can  any  such  be  found  ?  Sir  J.  Paget  traced  it  in  one  out  of 
every  three  ;  Mr.  Sibley  in  one  out  of  every  nine  ;  and  in  222  cases  of  my  own,  it  was 
traceable  only  in  one  of  every  ten  instances.  In  many  other  affections,  even  the  most 
innocent,  as  large  a  proportion  might  be  found.  In  fatty  tumors  and  in  deformities,  all 
surgeons  recognize  the  frequency  of  an  hereditary  history.  Indeed,  looking  at  cancer  as 
one  of  many  diseases,  there  is  no  reason  for  regarding  it  as  more  hereditary  than  any 
other,  and  I  am  inclined  to  agree  with  Mr.  De  Morgan  when  he  said  "  that  all  thai  could 
be  said  with  regard  to  the  constitutional  nature  of  cancer  applied  equally  to  the  constitu- 
tional nature  of  any,  the  smallest,  growth  that  can  be  found  in  the  body." 

Striking  examples  of  the  hereditary  nature  of  cancer  are  met  with  in  practice,  but  they 
are  not  more  striking,  if  so  much  so,  as  the  hereditariness  of  growths  of  a  simple  kind. 
Sir  J.  Paget  has  pointed  out,  however,  that  when  a  local  disease  or  deformity  is  inherited, 
it  passes  from  progenitor  to  offspring  in  the  same  tissue,  if  not  in  exactly  the  same  place, 
whereas,  when  a  cancer  is  hereditary,  it  may  break  out  anywhere.  "  The  cancer  of  tin; 
breast  in  the  parent  is  marked  as  cancer  of  the  lip  in  the  offspring.  The  cancer  of  the 
cheek  in  the  parent  becomes  cancer  of  the  bone  in  the  child.  There  is  in  these  cases 
absolutely  no  relation  at  all  of  place  or  texture." 

Cancer  is  a  disease  of  adult  life,  although  it  may  attack  a  foetus  in  utero,  or  an  infant 
soon  after  birth  ('  Guy's  Hosp.  Rep.,'  1875),  but  when  it  does  affect  an  organ  in  the  full 
vigor  of  its  functional  activity,  it  partakes  of  that  activity  and  runs  its  course  with  mar- 
vellous rapidity.  In  a  general  way,  however,  cancer  is  most  prone  to  attack  an  organ 
that  has  passed  through  the  active  period  of  its  existence  and  is  degenerating,  as  in  the 
breast,  or  uterus.  Sir  J.  Paget  describes  it  as  being  "  essentially  a  disease  of  degeneracy," 
and  asserts  "  that  it  increases  in  frequency  in  proportion  to  the  number  of  persons  living 
as  age  goes  on." 

Cancer  appears  to  be  in  its  origin  a  local  disease  and  to  become  general  either  by  the 
influence  of  the  juices  of  the  primary  tumor  exercising  an  impregnative,  spermatic  influ- 
ence (Simon)  upon  other  parts,  or  by  dissemination  of  its  elements.  This  dissemination 
at  first  may  radiate  from  its  local  source,  and  at  a  later  period  may  become  general  through 
the  fluids  of  the  body  ;  the  secondary  growths  will  partake  largely  of  the  characters  of  the 
primary,  thus  the  osteoid  cancer  will  propagate  osteoid,  and  the  melanotic  melanosis,  each 
cancerous  growth,  like  a  parasite,  growing  at  the  expense  of  the  tissue  in  which  it  lies. 
Moore,  in  his  work  on  'The  Antecedents  of  Cancer,'  and  De  Morgan  more  recently  have. 
I  believe,  established  this  fact.  From  a  clinical  point  of  view  this  is,  without  doubt,  of 
very  practical  significance,  for  surgeons  now  admit,  that  the  earlier  a  cancerous  tumor  is 
removed,  the  better  are  the  prospects  of  a  cure,  or,  at  least,  of  a  long  immunity  from  the 
disease. 
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Treatment  of  Cancer. 

The  general  treatment  of  cancer  resolves  itself  into  the  improvement  of  the  general 
health,  the  nutrition  of  the  body  by  hygienic  means,  good  nutritious  diet,  and  tonic  medi- 
cines.   No  medicine  has  any  special  influence  on  the  disease. 

The  local  treatment  may  be  summed  up  in  the  word  removal,  for  all  cancers  should,  if 
practicable,  be  taken  away  as  soon  as  their  true  nature  has  been  established.  In  the  early 
stage  of  a  cancerous  tumor,  before  the  diagnosis  has  been  made  out,  it  should  be  protected 
from  external  injury,  and  from  all  irritating  causes.  No  rough  manipulation  should  be 
allowed,  nor  any  movement  of  the  muscles  that  surround  or  influence  it.  Warm  or  hot 
applications  should  be  avoided,  since  it  appears  they  encourage  its  growth.  The  most 
acute  cancer  of  the  breast  I  ever  saw  was  one  that  originated  as  a  chronic  infiltration,  and 
was  made  active  by  the  application  of  hot  fig  poultices  for  a  week.  The  gland  itself  and 
skin  over  it  to  the  limit  of  the  application  became  infiltrated  to  an  extreme  degree  with 
cancer,  which  rapidly  broke  down,  and  destroyed  life. 

Moore  used  to  think  highly  of  the  local  application  of  the  iodide  of  lead  and  opium 
ointment  applied  on  lint  to  the  tumor,  and  he  believed  it  had  some  influence  in  diminishing 
and  retarding  its  growth.  Some  have  faith  in  iodine  as  a  local  application  ;  but  I  must 
admit  that  I  have  never  been  able  to  discover  that  any  of  these  or  other  applications  had  the 
slightest  influence  in  checking  the  progress  of  cancer,  and  have  consequently  discarded 
them.  When  pain  is  present,  the  belladonna-extract  rubbed  down  with  glycerine  into  a 
fluid  the  consistence  of  treacle,  or  of  the  extract  of  opium  similarly  diluted,  seems  to  be 
a  valuable  application.  An  opium  or  belladonna  plaster  spread  on  leather  gives  comfort 
and  protects  the  part.    The  best  protective  application,  however,  is  cotton  wool. 

When  the  diagnosis  is  established,  the  tumor  should  be  removed,  and  the  best  method 
doubtless  is,  that  of  excision  ;  delay  being  only  justifiable  when  the  general  condition  of 
the  patient  forbids  the  attempt.  To  delay  is  only  to  increase  the  risk  of  a  local  dissemi- 
nation of  the  cancerous  elements,  and  thus  diminish  the  prospects  of  a  successful  result, 
giving  time  for  the  lymphatic  glands  to  become  enlarged,  when  removal  of  the  primary 
growth  becomes  of  less  value  ;  and  to  increase  the  chance  of  some  internal  or  remote 
organs  becoming  involved,  when  operative  interference  is  futile. 

In  removing  a  cancerous  tumor  the  surgeon  should  not  be  too  sparing  of  surrounding 
tissue  ;  but  when  it  is  encapsuled  there  is  no  necessity  for  doing  more  than  enucleating 
the  mass.  When  it  infiltrates  an  organ  the  only  correct  treatment  is  its  removal,  and  in 
removing  it  care  should  be  taken  to  cut  away  all  skin  that  is  in  any  way  adherent  to  its 
surface,  with  as  much  of  the  surrounding  fat  as  circumstances  will  allow. 

When  the  tumor  has  been  removed,  all  surrounding  parts  should  be  carefully  examined, 
because  it  is  not  uncommon  to  find  small  cancerous  tubercles  in  the  connective  tissue, 
fascia,  or  muscular  sheaths,  which  if  passed  by  unheeded  would  soon  increase  and  give  rise 
to  a  recurrent  growth.  It  is  from  these  points,  indeed,  that  such  recurrent  growths  prob- 
ably often  arise,  and  these,  by  care  and  observation,  the  surgeon  may  often  prevent.  De 
Morgan,  after  excision  of  a  cancerous  tumor,  washed  the  wound  with  a  solution  of  chloride 
of  zinc,  twenty  grains  to  an  ounce,  in  order  to  destroy  the  cancer  germs.  The  surgeon, 
too,  had  better  remove  all  skin,  and  allow  the  wound  to  granulate  up,  than  save  integu- 
ment which  is  of  doubtful  integrity  for  the  sake  of  making  an  apparently  more  complete 
operation.  When  lymphatic  glands  are  enlarged,  and  can  be  removed  at  the  time  of  oper- 
ation, they  should  not  be  forgotten  ;  and  they  should  be  enucleated  by  the  fingers  or  handle 
of  the  scalpel  rather  than  be  excised — their  capsules  ought  to  be  divided  and  the  "-lands 
turned  out. 

Cancerous  tumors  of  the  tongue,  penis,  clitoris,  labium,  neck  of  the  uterus,  etc.,  may  be 
removed  by  the  wire  or  chain  ecraseur,  either  with  or  without  the  cautery  ;  but  this  part 
of  the  subject  will  receive  attention  in  other  pages. 

When  a  cancerous  tumor  cannot  be  excised  or  the  cutting  operation  is  rejected,  it  may 
be  removed  by  caustics ;  but  such  a  method  is  more  painful,  slower,  and  not  so  successful 
as  excision.  When  employed  as  a  substitute  for  it,  it  is,  like  all  substitutes,  only  second 
best ;  yet  it  is,  however,  often  applicable  where  excision  is  not.  The  French  surgeons  do 
this,  by  inserting  round  and  into  the  tumor,  thin  conical  flat  wedges  of  chloride  of  zinc 
made  into  a  hard  mass  with  flour  or  plaster  of  Paris,  holes  being  made  into  the  tissue  by 
the  scalpel  for  the  introduction  of  these  fleches.  Maisonneuve  is  the  chief  practitioner  of 
this  school.  These  "  caustic  arrows"  of  M.  Maisonneuve  are  composed  of  wed^e-shaped 
pieces  cut  from  a  thin  cake  of  paste  made  by  mixing  one  part  of  the  chloride  of°zinc  and 
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three  parts  of  flour  with  as  much  water  as  may  be  found  necessary.  These  pieces  or 
arrows  are  dried,  and  may  be  kept  in  a  bottle  for  a  long  time  without  injury. 

Jn  England  this  plan  finds  little  favor.  The  following  method  is  more  general:  In  a 
tumor  that  is  not  ulcerated  let  the  skin  be  destroyed  by  the  application  of  some  strong 
sulphuric  or  nitric  acid,  and  in  this  slough  let  one  or  more  incisions  be  made  ;  into  which 
let  a  paste  of  chloride  of  zinc  and  flour  mixed  with  the  extracts  of  the  Sanguinaria  Cana- 
densis, and  stramonium,  be  introduced,  fresh  incisions  being  made  through  the  thickness 
of  the  slough  thus  formed  every  other  day,  and  fresh  paste  inserted.  By  this  means  the 
whole  tumor  may  be  destroyed  or  enucleated.  The  paste  is  a  modification  of  that  intro- 
duced into  London  by  Dr.  Fell  of  the  United  States,  and  is,  without  doubt,  the  best  work- 
ing caustic  paste  we  possess.  The  following  is  the  mode  of  its  preparation  :  Boil  down  to 
a  liquid  extract  some  decoction  of  the  Sanguinaria  Canadensis,  and,  with  an  ounce  of  the 
extract  dissolve  a  similar  quantity  of  the  chloride  of  zinc.  Mix  this  with  two  ounces  of 
the  extract  of  stramonium,  and  the  soft  paste  is  ready  for  use. 

Canquoin's  paste  is  composed  of  chloride  of  zinc  and  flour  in  equal  parts,  a  few  drops  of 
water  being  necessary  to  make  it  into  a  paste.  A  second  form  is  probably  better  :  Chlo- 
ride of  zinc  one  part,  muriate  of  antimony  one  part,  flour,  one  part  and  a  half,  water  a  few 
drops.  This  paste  is  of  the  consistence  of  soft  wax.  At  the  Middlesex  Hospital  they  use 
;i  paste  made  by  mixing  chloride  of  zinc  and  boiled  starch  with  laudanum,  till  it  reaches 
the  consistence  of  honey. 

When  the  tumor  is  ulcerating  or  open,  no  necessity  exists  for  the  primary  application  of 
a  liquid  caustic.  The  paste  may  be  applied  directly  to  the  part,  and  fastened  on  by  cotton 
wool  and  strapping;  the  thickness  of  half  an  inch  applied  for  twelve  hours  usually  produces 
a  slough  an  inch  deep. 

Some  prefer  a  solution  of  chloride  of  zinc  alone  inserted  on  cotton-wool.  M.  Rivallie 
uses  nitric  acid  applied  on  lint  or  asbestos  ;  Velpeau,  sulphuric  acid  on  saffron.  By  some, 
the  Vienna  paste  is  preferred.  Arsenic  as  a  caustic  has  had  its  day,  and  is  dangerous  and 
less  effective  than  zinc. 

For  cutaneous  epithelial  cancer  the  caustic  treatment  is  the  best.  The  chloride  of  zinc 
made  into  a  paste  with  flour,  or  with  sanguinaria,  may  be  used  if  preferred.  The  potassa 
f'usa  is  likewise  a  useful  form.  [Crystals  of  chromic  acid,  to  which  a  few  drops  of  water 
have  been  added,  make  a  most  excellent  escharotic  for  such  purposes.]  When  the  gal- 
vanic, or  thermo-cautery  can  be  obtained  epithelial  skin  cancer  may  be  readily  destroyed. 
I  have  burnt  down  many  such  affecting  the  nose,  cheek,  eyelid,  scalp,  hand,  arm,  lip,  and 
other  parts.  By  it  a  large  surface  of  diseased  tissue  may  be  completely  carbonized  and  a 
healthy  surface  produced  after  the  removal  of  the  eschar.  The  operation  should  be  per- 
formed with  the  aid  of  chloroform,  and  the  whole  thickness  and  edges  of  the  diseased  tissue 
destroyed.  The  after-pain  is  very  slight,  the  cautery  destroying  all  nerve  sensibility.  It 
is  by  far  the  best  mode  we  possess  of  dealing  with  skin  cancer,  is  more  rapid  in  its  action 
and  certain  in  its  results,  besides  being  far  less  painful.  When  the  disease  extends  it  may 
be  removed  with  the  scalpel  and  the  base  of  the  sore  cauterized.  No  more  efficient  mode  of 
removing  a  skin  cancer  is  within  our  reach. 

The  treatment  of  tumors  by  injection  of  fluids  into  their  substance,  as  originally  sug- 
gested by  Sir  J.  Simpson,  and  more  recently  practised  by  Dr.  Broadbent,  lias  in  it  the 
elements  of  a  successful  plan,  but  has  not  yet  been  brought  to  any  available  state  of  per- 
fection. Fatty  tumors  may  be  destroyed  by  the  introduction  into  their  substance  of  a  few 
drops  of  deliquescent  chloride  of  zinc,  but  cancerous  tumors  do  not  appear  amenable  to  a 
like  remedy.  Dr.  Broadbent  believes  that  he  has  succeeded  by  injecting  a  liquid  com- 
posed of  one  part  of  acetic  acid  and  three  of  water  ;  while  Messrs.  Moore  and  De  Morgan 
assert  that  they  have  each  succeeded  by  these  means  in  obtaining  gradual  diminution  of 
cancerous  growths.  I  tried  the  plan  in  twenty  cases,  when  it  was  first  introduced,  but 
never  found  any  good  result  ensue.  It  was  often  very  painful,  and  many  patients  refused 
to  have  it  repeated,  although  they  asked  for  the  excision  of  the  growth.  More  recently 
the  injection  of  twenty  drops  of  a  solution  of  bromine  dissolved  in  spirit,  n^v  to  5ji  has  had 
its  advocates. 

The  treatment  by  pressure  is  of  no  practical  utility. 

By  way  of  summary,  it  may  be  stated  (1)  that  cancerous  tumors  should  be  excised  when 
practicable,  and  the  sooner  the  operation  is  performed,  after  the  diagnosis  is  clear,  the 
better.    That  removal  by  the  ecraseur  is  equivalent  to  excision. 

(II)  Open  cancerous  tumors,  as  a  rule,  should  be  treated  by  caustics,  the  best  being 
those  which  contain  chloride  of  zinc,  or  by  enucleation. 

(III)  For  skin  cancers  caustics  are,  as  a  rule,  the  most  available,  although  excision  in 
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some  instances,  as  in  the  lip,  is  to  be  preferred.  The  galvanic  cautery,  however,  should 
be  employed  when  possible,  it  being  the  most  rapid  and  efficient  destructive  agent  we 
possess. 

[In  excision  of  tumors  involving  deep  structures  and  having  firm  attachments,  the 
surgeon  should  endeavor  to  at  once  become  master  of  the  situation,  and  cope  with  the  most 
troublesome  portions  of  the  growth.  He  then  has  a  clear  field  before  him,  and  knows  what 
steps  to  pursue.  It  is  no  uncommon  thing  to  see  an  otherwise  skilful  operator  attack  a 
deep  tumor  from  above,  and  spend  many  minutes  freeing  its  superficial  adhesions,  and 
tying  vessels  which  will  in  a  moment  be  cut  off"  again  at  a  lower  level.  It  is  much  more 
surgical  to  begin  by  working  under  the  deeper  portions  of  the  tumor,  thus  controlling  the 
primary  sources  of  hemorrhage,  and  learning  at  once  the  exact  character  of  operative 
procedure  demanded. 

It  has  been  proposed  recently  to  inflate  with  air  the  cellular  tissue  surrounding  tumors, 
in  order  to  facilitate  removal.  This  method  would  be  more  applicable  to  benign  growths 
than  to  those  that  infiltrate  and  become  firmly  adherent  to  adjacent  structures  J.  B.  R.] 


THE  MICROSCOPICAL  ANATOMY  OF  TUMORS. 

By  Dr.  Moxon. 

Two  distinct  processes  are  observed  in  the  construction  of  our  bodies  ;  the  production 
of  the  elementary  pieces,  by  whose  compilation  the  fabric  is  composed  ;  and  the  disposition 
of  these  elementary  pieces  into  certain  forms,  whose  shapes  suit  them  to  the  requirements 
of  the  part  to  be  made.  These  two  processes  differ  as  much  as  making  bricks  differs  from 
building.  Each  of  the  tissues  of  which  the  body  is  composed  has  constructive  elements 
peculiar  to  itself,  and  these  elements  are  disposed  in  each  tissue  in  a  manner  proper  to 
that  tissue.  I  need  not  instance  examples,  the  fact  is  so  familiarly  true  throughout  physio- 
logical histology. 

In  the  composition  of  the  normal  tissues  the  elements  are  fitted  in  form,  size,  and  other 
characters  for  their  proper  use,  and  they  are  united  together  to  compose  structures  which 
are  adapted  to  their  peculiar  functions.  We  have  no  knowledge  of  the  influences  which 
induce  the  perfect  adaptation  we  thus  observe  ;  but  we  can  appreciate  its  necessity,  since, 
without  such  fitness  of  the  parts  for  their  several  duties,  organization  and  organized  life 
would  not  exist. 

Now  when  morbid  growths  arise  in  the  body,  do  they  show  any  constructive  plan 
parallel  to  that  observed  in  normal  tissues  ?  Is  there  any  constancy  in  their  elements, 
any  weaving  of  these  elements  into  structures?  It  is  only  of  late  years  that  an  attempt 
has  been  made  to  answer  this  very  interesting  question  by  careful  study  and  comparison 
of  the  minute  anatomy  of  morbid  growths.  It  has  been  found  that  the  nature  of  the  ele- 
ments of  those  growths,  and  still  more  the  kinds  of  texture  they  compose,  serve  usefully 
to  indicate  the  tendencies  and  consequent  dangers  which  constitute  their  clinical  impor- 
tance as  tumors. 

Surgeons  were  formerly  aware  that  in  the  healing  of  wounds  the  new  materials  are 
made  in  the  likeness  of  the  parts  which  they  adjoin.  But  this  assimilation  of  newly  pro- 
duced matter  to  the  nature  of  the  tissue  adjoining  was  regarded,  so  far  as  it  was  regarded 
at  all,  as  in  some  way  the  effect  of  the  adjoining  tissue.  The  production  of  new  elements 
and  their  employment  in  construction  of  organized  forms  were  not  traced  out  as  distinct 
histological  processes  ;  nor  regarded  as  showing  an  active  vital  power  in  the  new  substance 
itself.  And  indeed  we  need  to  distinguish  these  processes  more  plainly  even  in  our  own 
time. 

AYhen  the  microscope  was  employed  upon  tumors  as  a  means  of  discovery,  observers  at 
first  looked  only  to  the  elements  which  coarse  microscopical  examination  could  easily  dis- 
cover ;  and  for  a  long  while  it  was,  and  with  some  still  is,  the  only  question,  what  is  the 
character  of  the  component  cells  of  the  tumor?  As  if  in  the  study  of  buildings  one  con- 
sidered only  what  sort  of  bricks  or  stones  they  are  made  of.  True,  this  would  serve  to 
divide  them  into  brick,  stone,  concrete,  and  mud  buildings,  and  we  must  not  despise  such 
an  advance,  which  is  a  real  step  forward,  in  comparison  with  entire  ignorance  of  struc- 
tural composition. 

But  now  we  no  longer  confine  attention  to  the  component  cells  of  tumors  ;  rather  in  the 
study  of  them  we  have  a  main  regard  to  the  mode  in  which  they  are  put 'too-ether  and 
the  degree  and  kind  of  organization  which  is  undergone  in  the  raising  of  thenT  into  often 
truly  complex  fabrics,  such  as  we  find  many  tumors  to  be  when  we  properly  comprehend 
their  organization. 
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It  will  naturally  be  asked,  Do  the  pathological  tumors  evidence  any  new  plan  of  build- 
ing, or  are  they  always  on  the  plan  of  some  natural  type  ;  is  there  anything  new  in  the 
nature,  or,  if  I  may  so  speak,  in  the  conception  of  any  pathological  tumor?  °The  answer 
which  has  the  greatest  authority,  that  of  the  illustrious  Virchow,  on  its  side,  is  that  there 
is  nothing  new  in  the  plans  of  construction  of  tumors,  but  that  all  tumors  are  formed  of 
substances  natural  to  the  body. 

It  has  long  been  well  known  that  a  large  proportion  of  tumors,  especially  those  which 
show  the  most  innocent  disposition,  have  a  structure  like  that  of  some  healthy  tissue. 
And  this  induced  the  naming  of  tumors  after  the  tissue  that  they  resemble,  fatly,  fibrous, 
bony,  &c,  or,  as  they  are  called,  Lipoma,  Fibroma,  Osteoma  (the  termination  -oma  is 
now  universally  chosen  to  express  tumor  with  structural  resemblance  to  the  tissue  called 
by  its  prefix).  Virchow's  doctrine  of  the  constant  homology  of  every  new  tissue  with 
some  tissue  natural  to  the  body  has  induced  him  to  carry  this  classification  of  tumors  fur- 
ther than  hitherto  (unfortunately  his  book  remains  incomplete,  and  in  some  of  the  greatest 
difficulties  the  subject  is  still  wanting  his  help).  As  a  method  of  arranging  tumors  it  is 
convenient ;  whatever  may  be  said  about  his  opinion,  that  no  new  substance  can  arise  in 
the  body.  I  believe  that  this  opinion  should  be  taken  with  due  consideration  if  we  would 
have  a  true  view  of  the  matter.  Granting  that  whatever  arises  in  the  human  body  must 
be  a  human  accident,  so  that  feathers  or  cherry-stones  will  not  develop  in  it,  yet  we 
must  also  see  that  the  expression  of  all  human  accidents  is  not  completed  in  the  healthy 
man,  but  rather  by  elaboration  and  variation  within  him  into  something  else,  different, 
though  still  human.  At  any  rate  some  intermediates  between  his  healthy  tissues  might 
be  expected.  Many  intermediates  do  positively  arise  which  sufficiently  show  how  wide  a 
scope  this  possibility  allows. 

Indeed,  it  should  be  forcibly  said  that  while  those  assumedly  natural  tissues  found  in 
tumors  are  really  like  the  natural  tissues  of  the  healthy  body  in  general  description,  yet 
they  in  all  or  almost  all  instances  will  be  found  to  show  differences  in  the  building  up  of 
the  elements,  or  even  in  the  elements  themselves,  which  make  the  common  identification 
of  them  with  the  tissues  they  resemble  rank  only  as  a  convenience,  not  expressing  the 
whole  truth  of  the  matter. 

So  that  I  would  lay  down  this  proposition  with  confidence,  that  no  morbid  growth  is 
ever  found  which  has  not  in  it  sufficient  peculiarity  to  distinguish  it  from  all  natural  tis- 
sues, which  peculiarity  is  to  be  looked  at  by  those  who  would  explain  its  characters  and 
history  ;  so  that  they  should  not  exclusively  regard  those  features  it  has  in  common  with 
natural  tissues.  The  practically  important  side  of  the  matter  is  that  osteoma  is  not  bone, 
and  encliondroma  is  not  cartilage,  and  lipoma  is  scarcely  fat.  Nevertheless,  it  is  very 
convenient  to  be  able  to  classify  tumors  by  their  structural  likeness  to  the  natural  tissues 
developed  or  in  course  of  development.  Yet  it  is  only  in  this  sense  as  like,  but  not  iden- 
tical, that  the  grouping  of  tumors  to  correspond  with  the  grouping  of  natural  tissues  is 
here  practised. 

Malignant:  Cancer. — The  question  must  be  dealt  with,  what  relation  does  the 
histological  structure  of  tumors  bear  to  the  common  clinical  division  of  tumors  into 
cancers  (recurrent)  and  simple  tumors,  or  into  malignant,  semi-malignant,  and  benignant 
turner.-.  ?  We  will  shortly  consider  these  divisions.  Simple  or  benignant  tumors  are  those 
that  have  no  malignancy,  and  recurrent  or  semi-malignant  tumors  are  those  which  have 
only  a  partial  malignancy,  so  that  the  only  positive  question  is  what  characters  make  a 
tumor  malignant  or  constitute  it  a  cancer? 

Malignant  In  a  very  common  yet  vague  sense  the  term  malignant  is  applied  to 

any  fatal  tumor,  superficial  or  internal.  There  is  no  defence  for  this  except  from  collo- 
quial convenience.  Fatal  tumors  certainly  are  not  easily  viewed  as  benignant  or  inno- 
cent. And  hence  arises  the  common  use  of  the  word  malignant  for  fatal  tumors,  making 
innocency  positive,  and  regarding  all  that  are  not  innocent  as  deserving  by  negation  the 
opposite  term.  But  as  I  have  said,  malignancy  is  the  active  and  positive  thing  to  which 
innocency  stands  as  a  negative. 

What  are  the  active  and  positive  characters  and  behavior  of  a  tumor  that  get  it  the 
name  malignant  ? 

A  tumor  obtains  the  name  with  different  authorities  from  two  rather  distinct  points  of 
view. 

First.  Paget,  for  instance,  has  regard  to  the  descriptii'e  peculiarities  of  the  more  de- 
structive kind  of  tumors,  and  hence  describes  malignant  tumors  as  follows : — 

"  1.  The  intimate  structure  of  malignant  tumors  is,  usually,  not  like  that  of  any  of  the 
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fully  developed  natural  parts  of  the  body,  nor  like  that  which  is  formed  in  a  natural  pro- 
cess of  repair  or  degeneration. 

"  2.  Malignant  growths  may  have  the  character  of  infiltrations  ;  i.  e.,  their  elementary 
structures  may  be  inserted,  infiltrated,  or  diffused  in  the  interspaces  and  cavities  of  the 
tissues  in  which  they  lie. 

"  3.  It  is,  also,  generally  characteristic  of  malignant  tumors  that  they  have  a  peculiar 
tendency  to  ulcerate,  their  ulceration  being  preceded  by  softening. 

"  4.  The  softening  that  often  precedes  the  ulceration  of  malignant  growths  can  hardly 
be  considered  separately  from  the  minute  account  of  their  structure.  I  therefore  pass  it 
by,  and  proceed  to  their  fourth  distinctive  character,  which  is  to  be  noticed  in  the  modes 
of  their  ulceration. 

"  5.  Malignant  tumors  are,  again,  characterized  by  this  :  that  they  not  only  enlarge, 
but  apparently  multiply  or  propagate  themselves,  so  that,  after  one  has  existed  for  some 
time,  or  has  been  extirpated,  others  like  it  grow,  either  in  widening  circles  round  its  seat 
or  in  parts  more  remote. 

"  6.  A  sixth  distinctive  character  of  malignant  tumors  is  that,  in  their  multiplication, 
as  well  as  in  their  progress  of  ulceration,  there  is  scarcely  a  tissue  or  an  organ  which  they 
may  not  invade." 

Second.  Other  pathologists  regard  rather  the  vital  properties  of  the  tumors  which  have 
been  discovered  as  giving  rise  to  those  descriptive  peculiarities  which  Paget  enumerates; 
and  hence  say  that  a  malignant  tumor  is  one  (1)  which  infects  the  neighborhood,  by  dis- 
persing its  offsprung  elements  in  the  tissue  around,  so  that  it  (2)  recurs  after  removal, 
because  its  seed  was  left ;  and  (3)  also  extends  to  the  lymph-glands  along  the  lymph 
stream,  and  (4)  to  the  great  vascular  viscera,  or  to  points  in  the  whole  blood-carrying 
system,  by  infection  of  the  blood  stream.  In  short,  these  pathologists  reduce  the  word 
malignant  into  a  compass  which  would  be  fairly  expressed  by  such  a  bad  compound  word 
as  auto- infectious. 

Now,  the  compass  of  these  two  several  lines  of  application  of  the  word  malignant  is 
much  the  same.  One  describes  what  the  other  explains;  the  other  explains  what  the  first 
describes.  If  we  are  to  describe  which  is  the  better,  it  must  be  settled  by  observing  whether 
description  or  explanation  most  usefully  determines  the  kind  of  a  tumor.  I  think  de- 
scription must  be  widely  and  laboriously  detailed  to  compass  the  expression  of  the  signs  of 
malignancy,  and  that  the  learner  will  scarcely  carry  descriptions  which  could  fortify  him 
against  mistake.  On  the  other  hand,  the  conception  of  malignancy  as  auto-infectiousness 
is  at  once  grasped,  and,  if  discreetly  used,  will  generally  serve  to  give  a  sufficient  clue  to 
the  nature  of  any  given  tumor. 

Thus,  as  to  any  tumor  of  the  breast,  the  inquiry,  on  one  system,  will  be — "  Does  it  push 
parts  aside,  or  grow  into  them?"  On  the  other — "Is  the  skin,  &c,  stretched  over  or 
involved  in  the  tumor  ?"    These  questions,  you  see,  amount  to  the  same  thing. 

Again,  on  the  one  system  the  question  will  be — "  Does  the  disease  infect  all  through  to 
the  surface,  and  then  open  on  it  ?  On  the  other — "  Is  the  skin  simply  stretched,  perhaps 
burst  through,  and  does  the  tumor  simply  thrust  out  itself,  while  healthy  skin  awaits  its 
chance  to  heal  ?  Or,  is  the  edge  of  the  opening  thick  and  everted,  and  callous  with  such 
and  such  an  ulceration  ?"  This,  again,  is  the  same  question.  But,  repeating,  as  the 
student  can,  such  ways  of  considering  the  characters  of  innocency,  he  will,  I  believe,  soon 
learn  to  value  the  short  comprehensive  and  comprehended  grasp  of  them  by  the  conse- 
quences of  their  auto-infectiousness,  by  means  of  which  he  can  infer  or  explain  the  more 
tedious  descriptive  terms. 

Cancer. — The  word  cancer  is  best  regarded  as  the  substantive  which  is  equivalent  to 
the  adjective  malignant,  so  that  a  tumor  that  is  malignant  is  a  cancer,  and  a  cancer  is  a 
malignant  tumor.  If  we  accept  this,  there  is  no  longer  any  need  of  discussing  the  com- 
pass of  the  word  cancer ;  and,  indeed,  now  and  always,  this  has  been  the  most°ready  and 
natural  use  of  the  word,  and  the  one  most  universally  employed.  For  if  you  watch  the 
writing  or  speaking  of  any  one  who,  priding  himself  on  descriptive  accuracy,  limits  the 
term  cancer  to  carcinoma  (p.  117),  you  will  invariably  find  that  before  lon»  he  is  usin<» 
the  word  cancer  as  the  equivalent  of  malignant. 

On  the  other  hand,  the  word  cancer  is  made  by  some  to  be  the  equivalent  of  carcinoma; 
the  latter  having  a  limited  application  to  a  certain  kind  of  tumor  structure  (see  Fi<*.  .'!  1 ). 
Surely  this  is  superfluous.  The  word  carcinoma  is  enough  for  its  proper  application,  and 
in  pathological  questions  of  precision,  there  is  no  hurry  or  vagueness  to  prevent  the  employ- 
ment of  four  syllables.  So  I  think  the  word  cancer  may  be  left  to  its  colloquial  wide 
signification  as  a  malignant  tumor  of  any  sort,  carcinomatous  or  otherwise.  Certainly, 
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tumors  of  various  histological  structure  do  prove  auto-infectious  or  malignant.  The  tumors 
which  most  frequently  show  this  malignancy  are  in  order — (1)  Carcinoma  in  all  its  forms, 
(2)  Sarcoma,  (3)  Myxoma,  (4)  Lymphoma.  Other  tumors,  also,  are  far  from  being  free 
of  the  risk  of  auto-infection. 

Recurrent  or  semi-malignant — Auto-infection  is,  in  some  kinds  of  tumors, 
incomplete  in  its  manifestation.  Thus,  some  spindle  cell  sarcomas  will  recur  often  after 
removal,  and  yet  show  little  tendency  to  invade  the  internal  parts.  Then,  again,  squamo- 
epithelial  cancer  extends  to  the  glands,  but  not  generally  to  the  viscera.  Also,  soft, 
quickly  growing  sarcomata  will  extend  fiercely  to  the  viscera,  and  not  invade  the  glands 
at  all.  In  other  words,  auto-infection,  in  its  three  brandies,  viz.,  infection  of  site,  of 
gland,  and  of  viscera,  is  not  seen  equally  in  all  the  sorts  of  infectious  tumors.  This  is 
significant,  and  needs  working  out.  It  is  convenient  to  call  imperfectly  malignant  tumors 
semi-malignant.  Sir  J.  Paget  proposed  the  term  recurrent  fibroid  for  spindle-cell  sarcoma, 
and  its  use  was  at  one  time  general,  but  is  now  giving  way  to  the  more  systematic  term. 
Some  classification  of  the  partially  infectious  tumors  by  their  kinds  of  infectiousness  may 
be  agreed  upon,  but  as  yet  the  time  has  not  come  for  it. 

OSTEOMA,  OSTEOID  CHONDROMA,  ENCHONDROMA. 

When  bone  forms  a  large  part  or  apparently  the  whole  of  a  tumor,  the  tumor  is  called 
an  osteoma  ;  but  no  tumor  is  ever  formed  altogether  of  bone,  there  is  always  present  an 
ossifying  matrix  by  the  ossification  of  which  the  bony  part  of  the  growth  enlarges.  The 
kind  of  matrix  varies  much  ;  thus,  sarcomata  or  even  carcinomata  may  directly  ossify, 
and  so  we  get  osteosarcoma  and  osteo-carcinoma ;  but  the  kinds  of  matrix  which  produce 
growths  of  practically  a  bony  nature  are  generally  two,  viz.,  periosteum  and  cartilage. 
Periosteum,  or  to  speak  more  exactly  a  tissue  resembling  closely  the  deeper  layer  of  the 
periosteum,  forms  large  tumors  whose  transformation  into  bone  takes  place  in  the  manner 
shown  in  the  left  side  of  Fig.  30  ;  the  cells  take  the  shape  of  bone-cells,  and  the  matrix 
calcifies  ;  these  tumors  are  called  osteoid  chondroma  or  periosteoma. 


Fig.  30. 


Microscopical  anatomy  of  osteoma,  osteoid  chondroma  and  enchondronia. 


Cartilage  often  appears  to  be  ossified  when  it  is  only  petrified  by  deposit  of  calcareous 
salts  in  its  matrix  (see  right  side  of  Fig.  30);  this  change  is,  as  is  well  known,  the  first 
step  in  ossification  of  cartilage.  In  many  cartilage-tumors  the  process  goes  no  further,  or 
it  may  proceed  to  complete  ossification  through  the  several  stages  shown  in  the  right  side 
of  the  figure,  viz.,  vacuolation,  formation  of  medulla-cells  in  the  vacuoles,  and  direct  trans- 
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formation  of  these  to  bone  cells,  as  seen  in  the  lower  and  right  part  of  the  drawing.  More 
rarely  the  cartilage-cells,  without  calcifying,  proliferate  and  change  directly  into  bone,  as 
seen  in  the  middle  of  the  figure. 

The  amount  of  cartilage,  periosteum,  or  bone,  present  varies  indefinitely  in  different 
cases.  When  cartilage  preponderates  the  tumor  is  called  an  enchondroma  ;  when  bone 
preponderates,  an  exostosis,  osteoma,  etc.,  according  to  its  shape  and  connections ;  when 
periosteum  preponderates,  an  osteoid  chondroma,  as  before  said. 

Occasionally  the  amount  of  bone  and  cartilage  is  so  equal  that  it  is  a  matter  of  difficulty 
to  decide  which  name  shall  be  used ;  and  then  the  terms  cartilaginous  exostosis  or 
ossifying  enchondroma  are  employed.  Osteoid  chondromata  are  to  be  suspected  of  malig- 
nancy ;  such  tumors  compose  a  part  of  what  were  called  osteoid  cancers. 


SARCOMA. 

The  schematic  figure  (31)  is  composed  of  accurate  drawings  of  portions  of  the  several 
kinds  of  sarcoma  named,  but  they  are  gathered  together  in  a  diagrammatic  way,  the  forms 
being  graduated  into  each  other  as  they  are  when  found  side  by  side  in  the  same  tumor. 
You  meet,  indeed,  with  all  gradations  of  intermediate  forms  ;  for  although,  as  a  general 
rule,  one  kind  of  sarcomatous  tissue  prevails  in  a  tumor,  it  is  far  from  unfrequent  to  have 
more  than  one  of  the  kinds  present  together,  the  characters  of  each  changing  into  those 
of  the  other. 

The  distinctive  histological  character  of  sarcoma  is  the  possession  of  a  stroma  between 
the  cells,  an  atmosphere  of  intermediate  matter  which  surrounds  each  and  is  between 
them  all ;  the  qualities  of  this  intermediate  or  "  intercellular"  matter  determine  the  kind 
of  sarcoma,  as  in  the  class  of  connective  tissues  whose  developmental  stages  the  several 
kinds  of  sarcoma  closely  resemble.  The  class  of  connective  tissues  includes  the  several 
kinds  of  texture  whose  office  in  the  body  is  passively  mechanical,  either  in  serving  as 
adjuncts  to  the  muscular  system  or  by  filling  up  interstices  between  organs  of  the  body  or 


by  entering  into  textures  to  support  their  component  parts,  bloodvessels,  etc.  Those  con- 
nective tissues  which  penetrate  into  any  of  the  organs  of  the  body  are  modified  in  consist- 
ence and  in  arrangement  of  their  elements  according  to  the  requirements  of  the  or°-an. 
Thus,  in  the  brain  the  connective  tissue,  called  Neuroglia,  is  very  delicate  and  soft  °and 
has  scarcely  any  distinctness.  Also  the  connective  tissue  which  enters  into  the  lymphatic 
glands  becomes  reduced  to  very  soft  fibrillar  matter  between  the  lymph-cells.  In  these 
instances,  and  in  others,  the  connective  tissue  thus  comes  to  have  peculiarities  and  to  con- 
stitute strongly  marked  varieties.    Yet  all  connective  tissues  possess  this  common  feature 
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in  their  elementary  structural  composition—that  they  are  made  up  of  cellular  bodies  be- 
tween which  their  proper  substance  forms  an  intercellular  matter. 

The  relation  of  sarcoma  to  the  connective  class  of  tissues  appears  to  be  this,  that  when 
one  of  these  tissues  is  produced  very  rapidly  it  has  no  time  for  its  intercellular  matter  to 
acquire  the  proper  characters,  and  so  remains  indeterminate,  while  it  also  is  small  in 
quantity,  the  cells  greatly  preponderating.  Thus,  any  of  the  normal  connective  tissues 
may  produce  by  rapid  development  a  tumor  of  sarcous  tissues  or  sarcoma  (the  name  is 
well  chosen,  0ap|,  which  equals  caro  or  our  word  flesh,  means  commonly  any  soft  animal 
substance,  not  blood  nor  bone).  Thus  it  follows  that  there  are  several  kinds  of  sarcoma, 
according  to  the  tissues  from  which  they  are  developed.  The  principal  of  these  are  seen 
in  the  above  schematic  figure.  The  round-celled  kinds  generally  arise  from  lymph-gland, 
or  neuroglia,  or  mucous  tissue  ;  hence  they  are  common  in  myxo-  or  glio-  or  lympho- 
sarcoma. The  spindle-celled  kinds  arise  from  connective,  fibrous,  or  bony  tissue,  and 
hence  are  most  common  in  fibro-sarcoma  or  osteo-sarcoma. 


MYXOMA. 

The  name  myxoma  is  given  to  all  tumors  of  connective-tissue  type  (not  epithelial) 
which  contain  mucus  or  mucin  in  their  intercellular  matter.  It  corresponds  nearly  to 
gelatinous  sarcoma,  collonema,  and  fibro-cellular  tumor  of  old  authors  ;  the  forms  of  the 
cells  are  very  variable,  but  in  the  most  typical  examples,  and  especially  in  the  older  and 
fully  developed  parts,  the  cells  are  large  and  usually  multipolar  or  »  stellate,"  with  a  distinct 
nucleus  and  nucleolus  ;  the  stellate  branching  rays  of  the  cells  are  mutually  connected,  so 
as  to  form  a  more  or  less  open  network,  in  the  interstices  of  which  the  mucous  semi-fluid 
lodges.  Beams  and  bands,  which  generally  have  a  stiff  rigid  appearance  and  an  angular 
rather  than  a  wavy  disposition,  pass  about,  dividing  up  the  substance  of  the  tumor  into 
very  imperfectly  defined  sections,  more  or  less  visible  to  the  naked  eye ;  from  these  arise 

Fig.  32. 
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fine  fibrils  continuous  with  the  cellulo-fibrillar  network.  Much  of  the  tumor,  and  especially 
the  younger  part,  may  be  found  formed  of  spindle-cells ;  these  are  really  connected,  by 
threads  from  their  sides,  with  the  intermediate  fibrillar  network,  and  it  can  often  be  seen 
that  the  stellate  forms  are  produced  by  the  drawing  out  of  these  threads  to  greater  lengths, 
through  the  separation  of  the  texture  elements  by  the  increasing  quantity  of  mucus.  In 
yet  other  examples  or  parts  (lie  prevailing  form  of  the  cells  is  round,  or  with  one  pole; 
the  round  cells  resemble  ordinary  mucous  corpuscles,  and  are  scattered  among  the  fibrils 
in  the  mucoid  matter ;  they  often  contain  many  fat-grains,  and  are  found  in  the  oldest 
parts  of  the  tumor,  representing  the  senescence  of  its  cells.  There  is  also  a  great  varia- 
bility of  the  intercellular  substance,  first,  in  proportion  of  the  fibrous  to  the  cellular  part ; 
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and  second,  in  the  proportion  which  these  solid  elements  bear  to  the  mucoid  interstitial 
matter;  thus,  there  is  a  fibrous  myxoma,  and  a  clear  pellucid  variety,  with  much  mucous 
fluid,  perhaps  even  forming  cysts  (hyaline  and  cystic  myxoma).  In  some  examples  there 
are  large  polynucleated  cells,  identical  with  the  so-called  giant-cells  of  "  giant-cell" 
sarcoma. 

In  the  theory  of  types,  myxoma  is  affiliated  to  certain  natural  tissues,  in  particular  the 
jelly  of  the  umbilical  cord,  the  vitreous  of  the  eye  at  a  stage  of  its  development,  and  the 
early  stages  of  adipose  tissue,  or  to  a  stage  of  bone  formation  out  of  cartilage.  It  will  be 
seen  that  these  typical  tissues  are  only  transitory  in  their  nature,  as  compared  with  such 
stable  tissues  as  bone,  cartilage,  tendon.  In  accordance  with  this  instability  of  their  type, 
myxomas  themselves  show  many  transitions  to  various  kinds  of  connective  tissue  ;  these 
transitions  are  chiefly  towards  cartilage  or  fat  (myxomatous  enchondroma,  myxomatous 
lipoma).  Tumors  are  not  infrequent,  especially  in  the  parotid  region,  which  are  interme- 
diate between  cartilage  and  mucous  tissue,  so  that  one  cannot  say  to  which  they  most 
properly  belong ;  also,  many  fatty  tumors  show  clear  gelatinous  patches  of  mucous  tissue 
in  all  transitions  to  fat,  while  many  myxomata  show  opaque  spots  composed  of  true  adipose 
tissue. 


ADENOMA. 

The  essential  character  of  adenoma  lies  in  the  possession  of  a  glandular  structure ;  but 
the  comparative  amount  of  the  glandular  element  varies  much.  There  is  also  variety  in 
the  kind  of  tissue  which  is  found  between  the  gland-follicles.  Some  tumors  show  struc- 
ture almost  identical  with  that  of  compound  racemose  glands,  having  natural-looking 
follicles  separated  by  delicate  connective  tissue ;  more  commonly  the  follicles  are  dilated 
more  or  less,  so  as  to  form  cysts ;  one  or  more  of  these  may  prevail,  so  as  to  give  a  cystic 
character  to  the  whole  (cystic  adenoma).    Besides  the  cysts  arising  in  this  way,  others 
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may  be  formed  by  a  breaking  down  of  the  intermediate  tissue,  especially  if  it  happen 
be  mucous  tissue.  But  as  a  rule  the  glandular  elements  are  surrounded  and  separated  by 
a  more  plentiful  formation,  which  may  be  so  much  developed  as  to  more  or  less  entirely 
take  away  the  glandular  character  of  the  growth ;  this  interstitial  tissue  may  either  be 
fibrinous,  sarcous,  or  mucous,  or  more  rarely  cartilaginous  or  areolar ;  or  it  may  present 
characters  combining  these  or  mediate  between  them  (adeno-fibroma  —  sarcoma  -A 
myxoma).  When  the  proportion  of  gland  is  small,  there  is  doubt  whether  it  is  not  part 
of  the  original  gland-tissue  persisting  in  the  new  substance.    Tims,  the  relative  au<rmen 
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ration  of  the  cavities  of  ducts  or  follicles  may  make  the  tumor  take  the  character  of  cyst, 
or  the  relative  augmentation  of  the  intermediate  tissue  may  make  it  take  the  character  of 
sarcoma,  myxoma,  or  fibroma ;  but  if  the  glandular  substance  is  maintained  in  due  pro- 
portion, the  natural  resemblance  of  adenoma  is  to  carcinoma. 

And,  indeed,  if  the  glandular  substance  is  maintained  in  due  proportion,  then  a  very 
little  change  is  needed  to  give  to  adenoma  the  characters  of  carcinoma.  When  the  char- 
acters of  carcinoma  are  studied  it  will  be  found  that  these  characters  are  of  the  same 
general  description  as  those  of  adenoma.  In  either  case  there  is  a  meshwork  of  fibrous 
or  sarcous  substance,  forming  spaces  in  which  cells  of  a  more  or  less  epithelioid  type  are 
packed  together.  The  difference  is  one  sometimes  requiring  close  observation  and  not 
always  to  be  determined  quite  satisfactorily,  whilst  in  other  cases  it  is  obvious  enough 
The  structural  difference  between  adenoma  and  carcinoma  lies  in  this,  that  in  an  adeno- 
matous tumor  the  glandular  epithelium  is  regular  and  composed  of  even-sized  and  rela- 
tively small  cells,  whose  nuclei  are  generally  single  and  do  not  contain  many  nucleoli ;  the 
cells  do  not  vary  in  form,  and  line  the  follicles  of  the  adenoid  texture  in  an  even  and 
orderly  manner;  whilst  in  carcinoma  the  nuclei  in  the  cells  are  larger  and  brighter,  and 
have  many  nuclei,  and  the  cells  vary  much  in  form  and  size  and  compose  usually  compact 
masses  projecting  into  irregular  bulbs  in  the  sarcous  stroma,  instead  of  lining  follicular 
cavities.  [Mr.  Cripps,  of  St.  Bartholomew's  Hospital,  states  that  malignant  disease  of 
the  rectum,  which  is  generally  called  carcinoma,  is  usually  a  form  of  adenoma.'] 


CARCINOMA. 

The  term  carcinoma  is  now  distinctively  applied  to  such  tumors  as  have  a  structure  of 
the  following  description,  viz. :  A  meshwork  of  fibrous  or  sarcous  substance  composing  an 
alveolar  structure,  whose  interstices  are  filled  with  cells.  These  may  have  no  orderly  or 
methodical-looking  arrangement,  being  packed  in  the  crevices  in  the  meshwork  (or  alveoli, 
as  they  are  called),  and  extending  casually  from  alveolus  to  alveolus,  so  as  to  make  a 
complementary  meshwork.  The  carcinomatous  character  is  determined  by  the  presence 
of  such  alveolar  structure,  with  cell-collections  lodged  in  it  ;  the  decisive  point  consists  in 
these  cells  lying  close  together  without  any  intercellular  substance;  the  cells  generally 
vary  in  shape,  and  have  large  nuclei,  with  large  and  bright  nucleoli.  But  often  the  cells 
have  an  arrangement  very  like  the  epithelial  lining  of  the  follicles  of  the  secreting  glands, 
a  structure  which  may  be  so  well  pronounced  as  to  bring  them  almost  into  continuity  with 
adenomas  ;  they  differ  from  these  chiefly  in  their  history  as  being  infectious,  so  as  to 
extend  into  the  neighboring  tissues,  to  the  glands,  or  to  the  viscera.  The  structure 
showing  only  those  minor  peculiarities  which  I  have  just  described. 

Five  leading  types  of  carcinoma  may  at  present  be  conveniently  distinguished. 

1st.  Those  in  which  the  fibrous  meshwork  is  in  preponderance,  and  the  epithelioid 
contents  of  the  alveoli  are  scanty,  and,  perhaps,  also  prone  to  perish  early,  so  that  they 
are  found  more  or  less  degenerate  within  the  fibrous  meshes — Hard  Carcinoma,  or 
Scirrhus. 

2d.  Those  in  which  the  fibrous  meshwork  is  in  smaller  proportion,  and  the  epithelioid 
contents  are  plentiful,  making  large  collections  of  cells,  but  with  no  evident  approach  in 
the  form  of  these  collections  to  the  shapes  of  gland-acini,  and  no  evident  resemblance  of 
the  component  cells,  either  to  the  columnar  epithelium  of  mucous  glands,  or  the  squamous 
epithelium  of  cuticle — Soft  Carcinoma.  This  kind  occurs  especially  in  glands,  and  the 
transformation  of  the  glandular  tubes  or  follicles  to  cancer  alveoli  can  be  seen  in  all  stages 
in  the  growing  margin  of  the  tumor  (see  the  upper  two  drawings  in  Fig.  34,  from  the 
liver  and  kidney). 

3d.  A  structure  essentially  such  as  that  last  described,  but  with  this  difference,  that  the 
epithelioid  cells  have  a  quantity  of  mucus  between  them,  which  is  regarded  as  arising 
from  a  transformation  of  them.  This  change  to  mucus  may  be  carried  to  such  an  extreme 
that  scarcely  any  cellular  elements  are  left,  while  the  alveolar  mesh  in  which  the  mucus 
is  contained  becomes  very  strikingly  visible  from  its  nakedness  and  the  pellucidity  of  the 
mucus — Colloid  or  Alveolar  Cancer.  A  common  seat  of  this  is  the  wall  of  the  alimentary 
canal,  where  it  may  be  traced  arising  from  Lieberkiihn's  follicles. 

1th.  A  structure  in  which  the  epithelial  cells  resemble  squamous  epithelium,  and  form 
masses  which  are  very  like  the  follicles  of  cutaneous  glands,  or  occasionally  like  rudimen- 
tary hairs;  the  tubular  and  bulbous  forms  may,  however,  be  seen  ramifying  like  the 


1  Cancer  of  the  Rectum,  by  W.  Harrison  Cripps,  London. 
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lymphatic  vessels  of  the  skin,  as  if  their  form  were  moulded  to  the  lymphatic  plexus — 
Epithelioma.  In  these  cancers  peculiar  bodies  are  found,  composed  of  flattened  cells 
disposed  concentrically  so  as  to  form  a  scaly-walled  globe  (Fig.  .34)  whose  appearance 
is  like  the  section  of  an  onion,  or  like  a  bird's  nest ;  these  are  so  large  as  often  to  be 


Fig.  34. 
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visible  to  the  naked  eye ;  when  they  are  numerous  and  well  characterized,  they  are  diag- 
nostic; some  authors  (Billroth)  distinguish  a  variety  of  this  cancer  in  which  the  stroma 

preponderates  over  the  epithelial  part,  calling  it  scirrhus  of  the  skin  Squamous  Epithelial 

Carcinoma. 

5th.  A  structure  in  which  the  epithelial  cells  resemble  ordinary  columnar  epithelium, 
and  the  structure  itself  is  quite  like  normal  mucous  membrane,  in  which  it  always  prima- 
rily arises  (alimentary  canal,  especially  colon,  uterus)  ;  the  secondary  formations  which 
occasionally  occur  in  these  cases,  in  the  liver  especially,  have  the  same  structure  and  thus 

a  tissue  like  the  glandular  mucous  membrane  of  the  colon  may  be  found  in  the  liver  

Cylindrical  Epithelial  Carcinoma. 
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The  fourth  and  fifth  varieties  are  distinguished  from  the  first  three  as  epithelial  cancers 
or  epitheliomata.  Some  authors  have  used  the  term  cancroid  for  the  fourth  variety,  as 
though  it  were  not  completely  cancerous.  These  are  less  likely  to  infect  the  viscera  than 
the  first  two  varieties,  which  are  the  most  infectious  of  all  tumors,  though  they  are  very 
far  from  being  the  only  kinds  of  infectious  tumors. 

LYMPHOMA. 

The  name  lymphoma  is  given  to  such  growths  as  have  a  microscopic  structure  like  that 
of  lymphatic  glands;  in  particular,  which  have  a  finely  reticular  meshwork,  connected 
with  which  are  some  fixed  cells  at  tolerably  regular  intervals,  not  unlike  the  fixed  cells  of 

Fig.  35. 


Microscopical  anatomy  of  lymphoma. 

connective  tissue,  but  generally  larger.  Within  the  meshes  of  this  network  are  numerous 
cells,  which  resemble  lymph-cells,  and  hence  are  also  like  pus-cells  and  white  blood-cells. 
The  proportion  of  network  to  the  contained  lymphoid  cells  is  variable  ;  sometimes  the 
quantity  of  fibre  is  great,  and  the  structure  is  then  like  lymph-gland  tissue  hardened  by 
chronic  inflammation.  In  other  cases  the  proportion  of  cells  becomes  very  large,  while 
the  network  grows  very  delicate  and  open  textured.  The  fixed  stellate  cells  here  appear 
to  multiply,  and  produce  a  progeny  of  the  loose  movable  cells  in  the  meshwork,  as  if 
infected  by  the  latter.  The  whole  mass  then  appears  as  fine  filaments  making  bold 
meshes,  which  are  filled  with  round  granular  cells,  like  lymph-cells,  but  generally  larger 
than  these,  and  having  large  nucleus  and  many  bright  nucleoli.  Such  cells  at  first  appear 
to  make  up  the  whole  substance,  but  they  easily  brush  or  wash  out  of  the  meshes,  leaving 
the  network  very  conspicuous.  It  will  be  noticed  that  the  degree  of  structure  here 
described  is  very  rudimentary.  Indeed,  sections  of  ante-mortem  blood-clot  from  within  a 
vein  (see  figure)  closely  correspond  to  the  description.  So  also  does  tubercle  in  the  more 
recently  formed  outer  edge  of  it,  where  its  texture  is  very  like  blood-clot ;  hence  it  is  by 
some  classed  with  lymphoma.  Scarlatinous  tonsils  and  typhoid  Peyer's  patches  likewise 
have  lymphoma  structure.  However,  the  plan  of  structure  is  so  meagre  that  it  is  not 
enough  to  form  a  bond  of  union  between  diseases  clinically  so  remote. 

When  found  in  the  form  of  tumors,  more  properly  so  called,  lymphoma  generally  takes 
its  rise  in  the  lymphatic  glands ;  those  of  the  neck  are  especially  liable  to  it,  then  those  of 
the  abdomen  and  of  the  mediastinum.  It  is  also  found  in  the  alimentary  canal,  especially 
the  small  intestine  and  stomach,  and  in  the  spleen,  liver,  kidney,  &c.  Formations  of  a 
similar  structure  have  been  met  with  in  various  organs  in  leukamiia,  chiefiy  in  the  liver, 
in  the  form  of  small  grains  of  a  pale  substance. 
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Lymphoma  may  prove  malignant,  that  is,  infectious  to  parts  around,  especially  when 
the  cellular  elements  are  very  numerous  (in  which  case  the  tumor  is  called  lympho- 
sarcoma by  Virchow)  ;  it  then  corresponds  to  a  part  of  what  used  to  be  included  under 
the  whole  name  medullary  cancer,  which,  as  formerly  used,  would  include  also  soft 
sarcoma  and  soft  carcinoma.  Indeed,  these  tumors,  when  the  cell-elements  greatly  pre- 
ponderate, become  very  much  like  each  other,  if  not  undistinguishable  as  far  as  their  mere 
structure  is  concerned. 

Virchow,  'Die  Krankhaften  Geschwulste,'  1862-5.—  Paget,  'Surgical  Pathology,'  1870.— Aber- 
nethy,  'On  Tumors.' — 'Pathological  Society  Trans.' — Wilks  and  Moxon,  'Pathology.' — Billroth, 
'Elemens  de  Pathologie  Chirurgicale,'  1868.— Holmes,  'System  of  Surgery,'  1870.— '  Debate  on 
Cancer,  of  Pathological  Society,'  1874.  [See  also  S.  W.  Gross,  '  Sarcoma  of  the  long  bones, '  American 
Journal  of  the  Medical  Sciences  for  July  and  October,  1879.] 


SURGERY  OF  THE  CUTANEOUS  SYSTEM. 


CHAPTER  IY. 

CONTUSIONS. 

A  "  contusion"  is  caused  by  a  blow  from  a  blunt  instrument,  and  is  uncomplicated 
with  any  solution  of  continuity  of  the  skin.  When  the  blow  has  been  sufficient  to  produce 
rupture  of  the  small  vessels  in  the  skin  and  subcutaneous  tissue,  an  "  ecchymosis"  or 
"bruise"  is  said  to  exist;  when  it  so  injures  the  deeper  tissues  as  to  cause  effusion  of 
blood  from  rupture  of  some  of  the  larger  vessels,  "  extravasation  of  blood"  is  said  to  be 
present.  [The  term  contused  wound  is  usually  applied  to  a  bruise  complicated  with  solu- 
tion of  continuity  of  the  cutaneous  tissues,  though  it  is  readily  seen  that  this  is  practically 
a  lacerated  wound,  and  should  be  considered  as  such.] 

Pain,  swelling,  and  bruising  are  the  three  symptoms  that  consecutively  follow  a  blow. 
In  mild  cases,  however,  the  last  need  not  necessarily  follow. 

An  "  ecchymosis"  is  an  effusion  of  blood  into  the  skin  and  subcutaneous  tissue,  and 
it  shows  itself  within  a  few  minutes  or  hours  of  the  injury,  according  to  the  force  em- 
ployed and  depth  of  tissue  injured,  as  a  livid  red,  deep  blue,  or  black  patch,  which  in  the 
course  of  twelve  or  eighteen  hours  becomes  larger  and  lighter  at  its  margins.  About  the 
third  day  it  assumes  a  violet  tint,  on  the  fifth  an  olive  brown,  on  the  sixth  a  green,  on  the 
seventh  or  eighth  it  has  a  yellow  aspect,  and  this  fading  into  a  lemon  tint  then  disappears 
altogether.  An  ordinary  bruise  generally  runs  through  all  these  stages  in  about  two 
weeks,  the  rapidity  of  the  process  depending  much  upon  the  amount  of  blood  effused  and 
the  reparative  power  of  the  patient.  When  no  blood  has  been  effused  into  the  skin,  but 
"extravasation"  taken  place  in  the  deeper  parts  beneath  a  dense  fascia,  the  discoloration 
of  the  integuments  may  not  appear  for  three  or  four  days,  while  in  some  cases  where  the 
blood  has  made  its  way  between  the  tissues,  and  reached  the  skin  away  from  the  seat  of 
injury,  the  "  ecchymosis"  will  be  at  some  distance  from  the  spot  at  which  the  injury  was 
received ;  and  when  much  effused  blood  exists,  the  swelling  will  be  great. 

On  making  a  section  of  a  bruised  part,  the  skin  will  be  found  throughout  its  thickness 
infiltrated  with  blood,  and  will  feel  firmer  and  thicker  than  natural.  These  points  are 
sufficient  to  indicate  the  fact  that  the  bruise  had  been  received  during  life ;  for  a  blow 
applied  to  a  body  after  death  will  never  cause  such  general  effusion  of  blood  into  the 
cutis,  nor  such  an  increase  of  firmness  in  the  skin,  while  the  effusion  of  blood  that  takes 
place  will  be  in  small  quantities  and  venous,  and  beneath  or  upon,  not  in,  the  cutis. 

Neither  purpuric  patches  nor  those  of  "erythema  nodosum"  ought  to  be  mistaken  for 
bruises.  The  general  diffusion  of  the  spots  over  the  body  in  the  one  case,  and  the  history 
and  general  aspect  of  the  other  affection,  should  prevent  the  error.  It  should  be  remem- 
bered, however,  that  in  purpuric  patients  and  in  "  bleeders"  a  slight  blow  or  pinch  may 
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be  followed  by  a  severe  bruise.    [It  should  be  recollected  in  medico-legal  investigations 

1  A  1  °S  8  ,-er80n  Wh°  haS  a  lar-e  amount  of*  subcutaneous  adipose  tissue.] 

■w5i      ?      contusion  may  only  be  followed  by  some  local  pain  and  swelling  the 

welling  becoming  red,  and  then  disappearing.  The  wheal  that  rises  after  a  lash  w  th  a 
whip  is  the  best  illustration  of  this  fact. 

A  severe  contusion  may  cause  a  rupture  of  a  large  artery  or  vein,  under  which 
Circumstances  a  fata  extravasation  may  ensue;  or,  it  may  so  crush  or  pulp  the  tissues  as 
to  destroy  the.r  vitality;  which  a  spent  cannon-ball  may  accomplish.  1  More  fr^entW 
wTvT'  !-!rere  COntu1slon  causes  a  separation  of  the  skin  from  the  deep  fascia  and  parts 
beneath,  with  more  or  less  extravasation  of  blood  into  the  split  tissues.  The  effects  of  a 
contusion  also  vary  according  to  locality;  thus,  in  an  adult  a  blow  over  the  scalp  may  be 
followed  by  a  local  effusion  of  blood,  and  in  a  child  this  effusion  may  go  on  so  as  to  form 

m  v tns  :;ov;ng  rre  or  ess  of  the  whoie  vertex-  in  the  butt**s  ^  ^ 

S  fl,P  «J If  £  g-1VG  TlV°  a  krge  fluctuating  tum«r.    In  the  loose  cellular  tissue 

of  the  scrotum  an  effusion  of  blood  may  give  rise  to  enormous  enlargement,  and  in  the 
eye  every  one  is  familiar  with  the  change.  Where  the  extravasation  of  blood  has  been 
extensive,  the  removal  of  the  clot  is  a  work  of  time.  In  some  cases  the  blood  remains 
fluid  for  a  long  period,  and  at  length  becomes  absorbed;  in  some  it  breaks  down,  and 
gives  rise  to  suppuration.  In  exceptional  instances  it  becomes  apparently  encysted,  and 
there  is  sufficient  reason  to  believe,"  says  Paget,  "that  blood  extravasated  in  a  contu- 
sion may  be  organized,  acquiring  the  character  of  connective  tissue,  becoming  vascular 
and  taking  part  in  the  repair  of  the  injured  tissues."  These  changes  are  seen  in  the 
repair  ot  fractures,  and  in  ligatured  or  twisted  vessels.  In  some  cases,  in  which  a  lar-e 
blood  tumor  [hematoma]  formed,  and  a  solid  coagulum  existed,  the  clot  suddenly  softens 
down,  and  is  then  absorbed.  In  March,  1876,  this  was  well  illustrated  in  the  case  of  a 
boy,  £Et.  12,  who  was  under  my  care  in  Guy's  Hospital,  with  an  enormous  blood  tumor  in 
the  gluteal  region. 

Treatment— A  slight  bruise  requires  no  treatment,  and  if  left  alone  will  get  well, 
for  blood  is  often  rapidly  absorbed,  as  is  seen  in  the  eye.  To  check  extravasation,  cold 
is  the  best  application  in  the  form  of  pounded  ice  in  a  bag,  or  a  mixture  of  salt  and  salt- 
petre, or  the  iced  poultice.1  Should  any  disposition  to  inflame  appear,  some  1<  ad  or  spirit 
lotion  may  be  used.  To  hasten  on  the  absorption  of  the  effused  blood,  tonics  are  often  of 
service,  and  the  application  of  gentle  pressure  by  means  of  bandages  or  strappings. 
_  A  lotion  of  the  tincture  of  arnica,  one  ounce  to  a  pint  of  water,  seems  to  have  some 
influence  in  hastening  the  absorption  of  blood.  Some  of  the  stimulating  liniments,  such 
as  the  soap  or  opium,  may  likewise  be  employed. 

In  more  severe  and  extensive  effusion  of  blood,  when  the  circulation  in  the  part  is 
interfered  with,  cotton-wool  or  lint  soaked  in  oil  and  covered  with  cotton-wool  are  the 
best  dressings;  by  them  warmth  is  maintained  in  the  part;  moist  applications  are  not  so 
good. 

When  the  blood  remains  fluid,  the  surgeon  must  not  be  tempted  to  draw  it  off  until  all 
hope  of  its  absorption  has  been  abandoned.  To  meddle  in  these  cases  is  often  injurious; 
but  when  the  blood  has  broken  up  and  suppuration  appeared,  a  free  incision  into  the  part, 
followed  by  the  application  of  a  poultice,  is  good  practice,  the  cavity  being  kept  clean  by 
syringing  with  Condy's  fluid  or  iodine  lotion. 

When  the  fluid  blood  has  to  be  evacuated,  it  ought  to  be  effected  by  a  free  opening, 
unless  it  can  be  drawn  off  by  the  "aspirator,"  or  exhausting  syringe,  as  by  this  means  the 
fluid  is  removed  and  no  air  let  in. 


Wounds. 

When  the  soft  parts  of  the  body  are  divided  by  any  mechanical  force  applied  externally, 
they  are  said  to  be  wounded;  when  the  "  solution  of  continuity"  is  produced  by  a  sharp- 
ice  poultices,  as  suggested  by  Maissoneuve,  are  excellent  for  the  local  application  of  cold,  and 
are  made  as  follows  :  Take  of  linseed  meal  a  sufficient  quantity  to  form  a  layer  from  three-quarters 
to  an  inch  thick,  spread  a  cloth  of  proper  size  ;  upon  this,  at  intervals  of  an  inch  or  more,  place 
lumps  of  ice  of  a  convenient  size — of  a  big  marble — then  sprinkle  them  over  lightly  with  the  meal, 
coyer  with  another  cloth,  folding  in  the  edges  to  prevent  the  escape  of  the  mass,  and  apply  the 
thick  side  to  the  surface  of  wound.  The  exclusion  of  air  retards  the  melting  of  the  ice,  and  the 
thick  layer  intervening  between  it  and  the  surface  prevents  painful  or  injurious  contact.  In  inju- 
ries to  the  abdomen  this  remedy  is  very  applicable.  Dr.  W.  H.  Doughty,  of  the  U.  S.  A.,  speaks 
highly  of  it.    Circular  No.  3. 
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edged  instrument,  the  wound  is  called  "incised ;"  when  with  a  pointed  one  that  stabs  or 
pricks,  "punctured ;"  when  with  a  hlunt  instrument  that  tears,  "lacerated ;"  and  when 
witli  any  implement  that  bruises,  "contused." 

When  the  parts  are  only  divided,  the  wound  is  called  "simple;"  when  associated 
with  the  introduction  of  foreign  bodies,  accompanied  by  hemorrhage  or  pain,  "com- 
plicated." 

All  the  above  wounds  are  described  as  being  "  open."  (The  outer  part  of  the  wound 
so  gaping  as  to  expose  the  deeper  parts.)  This  term  being  applied  in  contradistinction 
to  the  "  subcutaneous,"  or  that  in  which  the  external  wound  is  very  small  in  comparison 
with  the  internal. 

Incised  wounds,  as  made  by  accident  or  operation,  gape  much  when  the  divided 
tissues  are  on  the  stretch,  or  the  wound  is  transverse.  In  some  localities  this  gaping  is 
more  marked  than  in  others,  the  elasticity  of  the  skin  and  possibly  its  muscularity  influ- 
encing this  result.  Thus  in  the  sole  of  the  foot  and  palm  of  the  hand,  the  separation  of 
the  edges  of  a  wound  is  very  slight,  when  in  the  full  mammary  gland  or  in  other  parts  of 
the  body  in  which  there  is  abundance  of  fatty  tissue  beneath  the  skin,  the  gaping  is  very 
great.  [Oblique  incisions  of  the  skin  gape  little,  and  unite  without  leaving  a  marked  cica- 
trix. This  has  been  utilized  by  Dr.  Packard,  of  this  city,  who  makes  this  character  of 
incision  when  operating  on  the  face.] 

The  skin  is  the  most  elastic  tissue  in  the  body,  and  retracts  on  division  more  than  any 
other.  Arteries,  probably,  are  next,  and  muscles  stand  third,  these  facts  being  well  exem- 
plified in  a  flap  amputation. 

The  "  bleeding"  that  attends  an  incised  wound  depends  entirely  upon  the  size,  number, 
and  character  of  the  vessels  divided.  In  most  people  the  division  of  capillaries  stops  by 
natural  processes,  except  in  subjects  of  the  hemorrhagic  diathesis.  Venous  bleeding  also, 
except  from  large  trunks,  usually  soon  ceases  on  elevating  the  part  or  on  the  application 
of  a  little  steady  pressure.  Arterial  hemorrhage  will  be  profuse  when  from  large  vessels, 
or  persistent  till  the  bleeding  vessel  has  been  secured  by  torsion  or  ligature. 

The  pain  attending  an  incised  wound  varies  in  its  nature  and  degree,  according  to  the 
sensibility  of  the  patient  and  position  of  the  wound,  the  pain  of  anticipation  doubtless 
aggravating  it  in  the  case  of  an  operation. 

Treatment — To  arrest  bleeding  is  the  surgeon's  first  aim,  and  in  the  chapter  on 
hemorrhage  the  necessary  means  will  be  discussed.  To  clean  the  wound  by  the  removal 
of  all  foreign  material  is  the  next,  which  is  to  be  done  by  the  fingers  and  forceps  of  the 
surgeon,  and  a  stream  of  water  over  the  part,  aided  by  cotton-wool,  clean  sponge,  or  tow. 
The  less  manipulation  the  surface  of  the  wound  is  subjected  to  the  better.  [A  stream  of 
water,  forcibly  projected  into  a  wound  to  cleanse  it,  will  cause  great  pain.] 

Where  primary  union  is  wanted,  the  cut  surfaces  and  edges  of  the  wounds  are  to  be 
brought  into  apposition  by  means  of  sutures  and  probably  by  strapping,  and  when  the 
wound  is  a  deep  one  these  objects  are  materially  assisted  by  the  lateral  application  of  pads 
and  the  pressure  of  a  bandage.  Indeed,  in  the  treatment  of  all  large  wounds,  whether 
the  result  of  accident  or  operation,  in  which  primary  union  is  desired,  the  benefit  of  a  little 
firm  pressure  over  the  part  is  very  advantageous  ;  in  some  cases  a  pad  of  lint  is  the  best 
material  to  use,  in  others  cotton-wool,  while  the  whole  should  be  bound  together  by  some 
good  strapping  or  a  bandage.  Where  the  edges  of  a  wound  can  be  brought  together  with- 
out sutures  or  strapping,  a  pad  of  dry  lint  fixed  over  the  part  by  a  bandage  is  an  efficient 
dressing.  Small  and  superficial  wounds  may  be  brought  together  by  strapping,  sutures 
being  only  employed  when  the  length  of  wound  is  very  extensive,  or  where  there  is  too 
much  gaping,  or,  as  on  the  face,  where  the  strapping  cannot  be  accurately  applied. 

In  superficial  wounds  the  flexible  collodion  of  the  British  Pharmacopoeia  may  be  used, 
the  edges  of  the  wound  being  held  in  apposition  whilst  it  sets.  Two  or  three  coatings 
must  be  applied. 

In  wounds  where  sutures  are  not  required,  and  the  edges  can  be  brought  together,  lint 
saturated  with  the  compound  tincture  of  benzoin  is  the  best  application. 

Sutures  in  superficial  wounds  may  be  inserted  superficially,  but  in  deep  wounds  must 
be  put  in  deeply.  To  adapt  the  skin  surfaces  of  a  deep  wound  without  procuring  apposi- 
tion in  the  deeper  parts  is  bad  practice,  and,  where  union  takes  place,  it  produces  harm, 
by  holding  in  the  secretions.  Sutures  should  only  in  exceptional  cases  pass  through 
muscles. 

Sutures.— There  are  four  principal  kinds  of  sutures ;  the  interrupted,  uninterrupted, 
twisted,  and  quilled.  r 
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How  to  do  it. 


How  not  to  do  i  L 


The  interrupted  suture. 


Fig.  37. 


The  interrupted  suture  is  that  usually  employed  in  ordinary  wounds.  It  can  be 
made  with  a  curved  or  straight  needle,  according  to  convenience,  armed  with  a  single 
thread  of  well-waxed  silk — the  fine  silk  line  sold  by 

tacklcmakers  being  the  best.    The  needle  is  then  Fig.  36. 

introduced  through  one  side  of  the  wound  from  with- 
out, inwards,  obliquely  through  the  tissues,  and  made 
to  pass  through  the  opposite  side  in  the  same  direc- 
tion from  within,  outwards.  The  edges  of  the  wound 
should  then  be  carefully  drawn  together,  and  the 
two  .nds  of  the  suture  fastened  in  a  double-reef 
knot.  A  granny  is  by  no  means  a  bad  knot  to 
make,  as  it  is  a  slip  knot,  and  may  be  tightened  at 
pleasure,  a  third  knot  securing  the  whole.  The  knot 
of  the  suture  too  should  be  brought  to  one  side  of  the 
wound  (Fig.  36);  and  in  fastening  the  suture  it  is 
only  necessary  to  draw  the  knot  tight  enough  to  keep 
the  edges  of  the  wound  in  apposition,  and  not  to 
strangle  them,  as  illustrated  in  Fig.  36.  In  a  large 
wound,  sutures  and  strappings  may  alternate;  in  others  the  sutures  may  be  inserted  about 
half  or  three-quarters  of  an  inch  apart. 

The  uninterrupted,  continuous,  or  glover's  suture  is  usually  employed  where  a  very 
close  and  accurate  adaptation  of  the  margins  of  the  wound  is  wanted,  as  in  wounds  of  the 
intestines,  the  eyelid,  the  face,  and  the  penis  after  circumcision  in  the  adult  ;  also  after  the 
removal  of  the  breast  or  other  tumor.  For  this  purpose  the  needle  should  be  small  and 
the  ligature  fine ;  and  the  stitch  is  that  of  the  seamstress.  Fig.  37  illustrates  the  sutures 
as  applied  to  the  intestine.  [An  objection  to  this  suture  is  the  fact  that  it  is  impossible 
to  cut  the  thread,  and  relieve  tension  at  one  part  only  of  the  wound.] 

In  hoth  these  forms  of  suture  the  stitches  should  be  removed  on  the  third  or  fourth 
day ;  they  may  often  be  taken  out  from  the  face  on 
the  second.    If  left  in  long  they  set  up  irritation  and 
ulceration. 

Iron  or  silver  wire  sutures  are  preferred  by  some, 
as  they  are  thought  to  be  less  irritating  than  silk.  I 
have  tested  them  together  in  the  same  wound  on 
many  occasions,  and  have  failed  to  confirm  this  asser- 
tion. They  are  not,  however,  more  irritating,  and 
may  be  used;  nor  need  they  be  tied,  a  double  twist 
[or  perforated  shot  slipped  over  the  ends  and  com- 
pressed] being  suificient  to  secure  their  ends.  Wire 
sutures  at  times,  however,  set  up  very  little  irritation. 
Gut  and  horsehair  seem  to  be  the  least  irritating  ma- 
terials we  possess  for  sutures,  and  should  be  used  in 
plastic  operations. 

The  twisted  suture  is  that  which  formerly  was 
always  employed  for  bringing  together  the  parts  after 
the  operation  for  harelip.  It  is  still  often  so  used,  as 
well  as  in  cheilo-plastic  operations  and  others  on  the 
face  and  abdominal  walls.  To  apply  it,  some  fine 
pins  with  fiat  heads,  silk,  and  cutting  pliers  are 
"anted. 

The  pins  are  employed  to  bring  the  surfaces  of  the 
wound  in  contact.  In  lip  cases,  the  point  should  be 
introduced  half  an  inch  or  more  from  the  margin  of 

the  wound,  and  passed  obliquely  through  its  thickness  down  to,  but  not  through,  the 
lining  mucous  membrane  (Fig.  38),  then  it  should  be  introduced  into  the  opposite  side 
and  brought  out  through  the  skin  at  a  corresponding  point.  With  a  piece  of  silk  the 
wound  may  then  be  drawn  together  by  means  of  a  figure-of-eight  twist  [or  by  elliptical 
turns  of  the  silk]  around  the  two  ends.  Should  the  apposition  of  the  surfaces  be  imper- 
fect, the  pin  should  be  taken  out  and  readjusted,  and  in  this  lies  the  great  advantage  of 
this  form  of  suture.  A  second  and  third  pin  may  then  be  introduced  in  the  same  way. 
After  the  silk  has  been  tied  in  knots  and  the  ends  cut  off,  the  points  of  the  needles  ought 


The  continued  suture  as  applied  to  the 
intestine. 

Fig.  38. 
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to  be  removed,  and  the  soft  parts  protected,  if  necessary,  from  the  ends  by  a  small  piece 
of  lint  or  strapping  passed  beneath. 

Instead  of  silk  being  twisted  round  the  pins,  a  section  of  an  india-rubber  tube,  in  the 
form  of  a  ring,  lias  been  employed  by  Mr.  Gariel  much  in  the  same  way  as  31  r.  II.  Lee 
applies  his  india-rubber  over  a  pin  employed  for  varicose  veins,  either  of  the  extremities 
or  testicle.  I  have  tried  the  plan  in  many  cases,  and  find  it,  though  beneficial,  yet  not 
better  than  silk. 

The  quilled  suture  is  very  valuable,  particularly  in  deep  wounds,  tending  more 
than  any  other  to  keep  the  parts  in  apposition.  In  plastic  operations  in  the  perineum  in 
the  female  it  has  always  been  a  favorite,  and  although  I  gave  it  up  in  these  cases  for 
many  years  in  favor  of  metal  sutures,  I  now  use  it  with  considerable  success.  In  gas- 
trostomy it  is  probably  the  best  we  possess  for  holding  equably  the  margins  of  the  open 
stomach  to  the  edges  of  the  wound,  as  it  is  in  other  cases  of  abdominal  cysts,  ovarian  and 
otherwise,  in  which  the  same  end  is  sought. 

For  the  application  of  this  suture,  a  strong  curved  needle  with  an  eye  at  the  end  and 
threaded  is  to  be  inserted  at  least  three-quarters  of  an  inch  from  one  margin  of  the  wound, 
and  made  to  pass  well  down  to  its  depths,  then  brought  out  through  the  other  margin  in  a 
corresponding  line.  The  loop  of  the  suture  should  now  be  caught  and  held,  and  the 
needle  withdrawn  ;  a  piece  of  bougie,  cut  the  required  length,  being  introduced  into  the 
loop,  is  fixed  by  drawing  the  free  ends  of  the  ligature  home  (Fig.  39).    A  second  or  third 


Fig.  39.  Fig.  40. 


The  quilled  suture. 


suture  can  be  applied  in  the  same  way.  A  second  piece  of  bougie  ought  then  to  be  tied 
on  the  opposite  margin  of  the  wound,  the  parts  having  been  well  cleansed  previously,  and 
carefully  adjusted.  The  surfaces  of  the  wound  are  only  to  be  held  closely  in  apposition, 
and  must  not  be  pressed  too  firmly,  otherwise  the  bougies  will  set  up  ulceration.  Super- 
ficial sutures  may  subsequently  be  introduced  into  the  edges  of  the  wound  (Fig.  40). 

For  the  quill  suture  good  fishing  gut  is  better  than  silk  or  wire,  it  being  strong,  and 
unirritating.  Before  use  it  should  be  soaked  in  water  to  make  it  limp;  it  can  be  readily 
tied  or  fastened  with  a  shot.  The  loops  of  the  quill  suture  should  generally  be  divided  on 
the  fifth  or  sixth  day,  this  point  depending  on  the  amount  of  irritation  caused  by  the 
bougie. 

After-treatment  of  "Wounds. 

When  the  edges  of  an  incised  wound  have  been  brought  together  and  well  adjusted  by 
sutures,  they  rarely  require  more  protection  than  that  afforded  by  a  piece  of  dry  or  oiled 
lint.  Wounds  of  the  face  may  be  left  exposed.  Dr.  Kronlein,  of  Zurich,  indeed,  advo- 
cates the  open  treatment  of  all  wounds. 

In  wounds  of  moderate  dimensions,  on  the  third  or  fourth  day  when  union  may  be 
expected  to  have  taken  place,  the  dressings  and  sutures  should  be  removed,  and,  when  the 
repair  is  good,  the  parts  may  be  left  open. 

Should  there  be  any  gaping  of  the  wound  or  disposition  to  gape,  the  surgeon  should 
apply  strips  of  plaster  across  its  edges  as  he  removes  the  sutures,  thereby  givlno-  support 
to  the  parts  and  guarding  against  their  reopening. 

When  the  union  between  the  edges  of  the  wound  is  poor,  and  the  parts  have  to  heal  by 
granulation,  water  dressing  should  be  applied. 
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In  large  or  deep  wounds,  where  pads  and  pressure  have  been  primarily  applied,  it  is 
better  to  leave  the  dressings  untouched  for  five  or  six  days,  and  then  only  to  remove  them 
when  evidence  exists  of  the  presence  of  some  retained  or  irritating  secretions,  since  it  is 
better  at  times  even  to  allow  sutures  to  cut  out  their  way  than  to  disturb  a  wound  in 
which  quick  repair  is  wanted  and  anticipated.  When  doubt  exists  as  to  the  retention  of 
fluids,  some  of  the  dressings  should  be  taken  away  to  allow  of  their  escape,  for  pent-up 
secretions  are  most  injurious. 

Indeed,  to  sum  up  in  three  words  the  essentials  in  the  after-treatment  of  wounds — non- 
interference, rest,  and  cleanliness — include  everything,  for — 

By  non-interference  is  meant,  after  the  careful  adjustment  of  a  wound,  and  the  close 
observance  of  the  points  that  have  been  already  alluded  to  in  the  primary  treatment  of 
wounds,  the  exclusion  of  all  such  curiosity  as  shows  itself  in  too  frequent  dressing  and 
examination,  too  early  removal  of  sutures  and  the  forgetfulness  to  support  the  edges  of  a 
wound  on  their  withdrawal,  in  the  application  of  dressings  that  may  irritate  directly  or 
indirectly,  and  last,  but  not  least,  in  all  roughness  in  dressing. 

By  rest  is  meant  the  preservation  of  the  injured  part  by  means  of  bandages,  and  other 
surgical  appliances,  in  the  most  favorable  position  for  the  natural  evolution  of  the  repara- 
tive process  ;  and  the  observance  of  due  care  that  no  external  influence  is  brought  to  bear 
upon  the  wound  so  as  to  interfere  with  or  interrupt  it. 

By  cleanliness  is  meant  not  only  the  absolute  cleanliness  of  all  instruments,  dressing 
apparatus,  and  dressers'  fingers,  the  removal  of  all  putrefying  or  putrefiable  materials  from 
tin  >urface  of  a  wound  or  its  neighborhood,  but  the  forethought  which  provides  against 
the  collection  in  as  well  as  for  the  thorough  evacuation  from  a  wound  of  all  pent-up  fluid 
(whether  blood,  serum,  or  inflammatory  products),  by  means  of  drainage  openings  or 
drainage  tubes  ;  and  the  care  which  sees  that  the  air  which  surrounds  the  wound  is  not 
the  vehicle  of  such  infectious  elements  as  may  start  erysipelas  or  septicemic  disease. 
The  surgeon  ought  to  know  that  wounds  are  as  sensitive  to  outside  impressions  as  arc 
puerperal  women,  and  that,  in  the  one  case  as  in  the  other,  as  much  precaution  is  neces- 
sary to  ward  off  external  pernicious  influences. 

This  latter  part  of  the  above  principle  of  practice,  however,  is  carried  out  in  many 
ways ;  by  such  surgeons  as  Langenbeck  of  Berlin,  Kronlein  of  Zurich,  and  Humphry  of 
Cambridge,  by  the  free  exposure  of  the  wound  to  a  bath  of  fresh  air;  by  Professor  Lister 
and  his  followers  by  the  exclusion  of  air  that  has  not  been  rendered  free  from  all  germs  of 
pollution  by  the  unremitting  use  of  what  is  regarded  by  them  as  the  great  germicide,  car- 
bolic acid,  the  wound  upon  this  theory  being  so  dressed  as  to  insure  absence  of  putrefaction. 

For  my  own  part,  I  am  no  convert  to  either  of  these  extreme  practices  or  theories,  and 
whilst  claiming  to  be  an  antiseptic  surgeon  as  much  as  others,  believe  that  in  non-inter- 
ference, rest,  free  drainage,  and  cleanliness  the  surgeon  can  get  all  he  wants. 

Punctured  Wounds  When  these  are  made  with  sharp  and  clean  instruments, 

and  do  not  involve  any  important  or  diseased  structure,  they  generally  do  well.  When 
small,  they  do  as  well  as  the  incised ;  and  when  large,  are  not  so  prone  to  unite  by  pri- 
mary union. 

When  made,  however,  with  blunt  pointed,  rough,  or  dirty  instruments,  wounds  never 
heal  kindly,  for  the  parts  are  bruised  and  torn,  as  well  as  separated,  by  the  perforating 
instrument,  and  close  again  as  soon  as  the  instrument  is  withdrawn,  thus  there  is  reten- 
tion of  blood,  and  at  a  later  stage  of  broken-down  tissues,  and  should  these  decompose  or 
mechanically  irritate  by  their  presence,  inflammation  appears  with  its  local  and  constitu- 
tional symptoms.  Should  important  parts  be  thus  injured  or  the  tissues  be  unhealthy, 
these  results  will  be  worse,  and  very  serious  consequences  may  then  be  expected. 

When  tense  fascia,  such  as  is  found  in  the  palm  of  the  hand,  sole  of  the  foot,  and 
scalp  ;  or,  when  deep  muscles,  bound  down  by  fasciae,  as  in  the  thigh,  are  punctured,  and 
such  results  ensue,  the  consequences  are  severe. 

It  is  probable  that  it  is  the  bruising  and  tearing  of  the  tissues  that  makes  these  punc- 
tured wounds  worse  than  the  incised ;  bruised  and  torn  tissues  rarely  healing  by  primary 
union. 

Treatment  All  punctured  wounds,  great  or  small,  are  to  be  treated  with  more  cau- 
tion than  the  incised.  The  parts  should  be  kept  at  complete  rest  and  elevated,  a  pad 
being  carefully  adjusted  over  the  wound  and  evenly  adjusted  pressure  applied  to  the  parts. 
When  all  proceeds  favorably,  and  repair  ensues,  the  dressings  may  be  left  for  four  or  five 
days,  and  afterwards  removed,  the  parts  still  being  kept  at  rest  for  another  week. 

Should  pain  or  swelling  follow  this  primary  dressing,  the  dressings  should  be  at  once 
removed,  and  warm-water  applications  or  a  poultice  applied.    When  there  is  any  evidence 
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of  retained  fluid  in  the  part,  the  external  wound  must  be  opened,  the  extent  of  reopening 
depending  upon  the  amount  of  tension  of  the  part.  When  suppuration  has  taken  place,  a 
free  vent  for  the  discharge  must  be  maintained.  Pain  must  be  relieved  by  opium,  and 
the  general  powers  maintained  by  tonics  and  carefully  regulated  stimulants. 

Arrow  wounds  These  have  been  made  the  subject  of  a  special  essay  by  Dr. 

Bill  in  the  'American  Journal  of  Med.  Sciences,'  vol.  xliv.  He  tells  us  that  it  is  excep- 
tional to  meet  with  single  wounds,  the  American  Indians  discharging  their  arrows  so 
rapidly  that  if  one  takes  effect  it  is  immediately  followed  by  others.  The  Washington 
Army  Medical  Museum  contains  specimens  of  penetrating  arrow  wounds  of  the  skull. 
Where  both  tables  are  punctured  there  is  little  or  no  Assuring  externally  or  internally,  as 
the  vitreous  table  is  penetrated  as  cleanly  as  the  outer.  "This  is  in  such  marked  con- 
trast to  the  results  of  bayonet  or  sword  thrusts  or  of  the  impact  of  gunshot  projectiles  as 
to  merit  notice." 

Arrow  wounds  of  the  chest  are  not  always  fatal ;  those  of  the  abdomen  are  generally 
so.    Dr.  Bill  tells  us  that  the  Indians  on  this  account  always  aim  at  the  umbilicus,  and 
that  the  Mexicans  when  fighting  the  Indians  on  this  account  always  envelop  the  abdomen. 
The  velocity  of  the  arrow  when  first  projected  is  so  great  that  it  has  been  estimated  to 

equal  nearly  that  of  a  musket  ball.    At  a  short 
Fig.  41.  distance  an  arrow  will  perforate  the  larger  bones 

without  comminuting  them,  or  it  will  cause  a 
slight  fissure  only,  resembling  in  these  respects 
the  effect  of  a  pistol  ball  fired  through  a  pane  of 
glass  a  few  yards  off.  This  is  well  seen  in  the 
drawing  (Fig.  41),  copied  from  a  preparation  of 
the  section  of  the  eleventh  right  rib  of  a  buffalo 
Piece  of  buffalo  rib  pierced  by  arrow.  fissured  by  an  arrow,  in  the  Washington  Army 

Surgeon-General's  Office,  U.  S.  Circ.  3.  Med.  Mus.,  presented  by  Prof.  Joseph  Henry 

and  copied  from  Circular  No.  3. 
The  treatment  of  punctured  vessels  and  cavities  will  be  found  in  the  chapters  respec- 
tively devoted  to  those  subjects. 

Contused  and  lacerated  wounds  never  heal  by  primary  or  immediate  union. 
The  injured  parts  are  so  bruised  and  separated  that  some  portions  of  their  surfaces  are  sure 
to  die,  hence  healing  by  granulation  is  to  be  expected.    They  do  not  bleed  as  do  the  incised. 

Nevertheless,  they  are  to  be  treated  with  care,  and  as  if  they  are  sure  to  unite  partially 
if  not  wholly.  After  their  surfaces  have  been  cleaned  and  freed  from  blood  and  dirt  their 
edges  may  in  many  cases  be  brought  together,  sometimes  by  sutures,  in  others  by  strapping, 
care  being  always  taken  that  the  whole  of  the  wound  is  not  covered  in,  and  that  a  free 
orifice  is  left  for  discharge.  The  surface  of  the  wound  may  be  covered  with  oiled  or  wet 
lint,  and  the  parts  should  be  well  raised  and  kept  at  rest. 

[In  this  class  of  wounds  Dr.  F.  H.  Hamilton  has  obtained  excellent  results  from  con- 
tinuous immersion  of  the  limb  in  hot  water.] 

In  skin  lacerations  of  the  extremities  it  is  surprising  at  times  to  find  how  well  the  parts 
heal  under  this  treatment,  and  how  large  portions  of  integument  that  have  been  torn  off, 
when  carefully  readjusted,  unite  and  maintain  their  vitality.  When  the  parts  are  so 
injured  that  a  fear  of  sloughing  from  want  of  arterial  supply  is  felt,  the  whole  should  be 
wrapped  up  in  cotton  wool. 

Water  or  oil  dressing  with  or  without  opium,  carbolic  acid,  or  other  drug,  may  be  applied 
after  the  primary  dressing  has  been  removed,  according  to  the  requirements  of  the  case. 

Subcutaneous  wounds  are  interesting  subjects  of  study,  inasmuch  as  surgeons 
are  now  familiar  with  the  fact  that  tendons,  muscles,  and  even  bones  may  be  freely  divided 
with  a  very  small  cutaneous  wound,  and  good  repair  follow,  without  any  signs  of  inflam- 
mation, suppuration,  or  constitutional  disturbance.  AVhen  a  tissue  is  divided,  and  its  two 
divided  surfaces  are  left  in  contact,  they  will  unite  as  any  other  wound;  yet  when  sepa- 
rated, the  space  between  them  will  be  filled  in  with  new  material  that  will  organize  and 
assume  in  time  the  characters  of  the  divided  tissue  ;  at  least,  such  changes  occur  in  tendons. 

These  facts  render  the  subject  one  of  great  interest,  and  should  cause  the  surgeon  to 
look  out  for  opportunities  of  applying  the  practice  to  more  extended  classes  of  cases. 

The  treatment  of  subcutaneous  wounds  resolves  into  closing  the  wound  with  a  pad 
leaving  the  parts  alone,  and  allowing  them  to  heal,  the  quiet  way  in  which  this  takes  place 
contrasting  most  favorably  with  the  repair  of  open  wounds.  The  non-admission  of  air 
(not  of  "  germs")  being,  probably,  an  explanation  of  the  difference. 

The  subject  will  be  more  fully  considered  in  the  chapter  on  The  Surgery  of  Tendons. 
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A  "burn  is  caused  by  the  application  of  concentrated  dry  heat  to  the  body ;  a  scald,  by 
the  application  of  hot  or  boiling  liquid.  As  a  rule,  scalds  are  less  severe  accidents  than 
burns,  because  water  being  the  ordinary  fluid  through  which  the  scald  is  produced,  is  never 
hotter  than  212°  Fahrenheit;  yet  when  any  other  chemical  compound  is  the  scalding 
medium,  the  effects  are,  at  least,  often  as  bad  as  the  worst  burns.  The  worst  local  burn  I 
ever  saw  was  when  a  man  put  his  booted  foot  and  ankle  into  a  pot  of  molten  lead.  The 
limb  came  out  covered  with  a  boot  of  metal,  and  was  destroyed  even  to  the  bones.  Mr. 
Aston  Key  amputated  the  limb  at  once  below  the  knee,  without  removing  the  metal. 

A  moderate  degree  of  dry  heat  applied  in  the  pursuit  of  a  calling  indurates  the  skin  and 
blunts  its  sensibility  ;  and  an  ironworker  or  a  blacksmith  can  manipulate  pieces  of  hot  iron 
that  would  "  burn"  ordinary  people.  Thus,  some  skins  or  parts  of  the  body  are  more  sen- 
sitive than  others,  and,  under  the  same  influence,  may  be  differently  affected. 

The  effect  of  heat  when  applied  to  the  body  varies  according  to  its  intensity  and  the 
duration  of  its  application  ;  it  may  cause  a  simple  redness  of  the  surface  or  the  death  of 
the  part.  Thus,  its  first  morbid  effect  is  mere  redness  and  tenderness  of  the  surface,  and 
after  a  few  hours,  these  symptoms  may  subside,  the  cuticle  possibly  desquamating. 

In  the  second  degree  of  heat  inflammation  is  the  result,  this  action  manifesting  its  pres- 
ence by  the  formation  of  a  blister,  from  the  effusion  of  serum  beneath  the  cuticle. 

In  the  third  degree  the  superficial  layer  of  the  true  skin  is  destroyed,  the  surface 
appearing  of  a  gray-yellowish  or  brown  color,  not  painful  unless  roughly  handled.  The 
vesicles  that  exist  contain  a  blood-stained  or  brown  fluid.  The  papillae  of  the  skin,  with 
its  nerves,  are  first  destroyed  ;  but,  when  in  the  course  of  a  day  or  so,  the  dead  surface 
has  been  "  shed"  and  the  nerves  exposed,  the  pain  is  very  severe,  and  the  exposed  surface 
has  a  reticulated  surface. 

In  the  fourth  degree,  the  whole  thickness  of  skin  is  destroyed,  with  more  or  less  of  the 
subcutaneous  cellular  tissue,  the  parts  being  converted  into  a  hard,  tough,  dry,  and  insen- 
sible eschar,  mottled  with  blood  ;  vesication  does  not  exist  in  this  degree,  all  the  superficial 
tissues  having  been  destroyed.  The  skin  surrounding  the  eschar  may  be  blistered,  but 
where  it  comes  in  contact  with  the  injured  part,  it  will  be  drawn  into  folds  from  the  con- 
traction, owing  to  the  drying  of  the  burnt  integument;  this  puckering  fairly  indicates  the 
important  fact  that  the  whole  skin  has  been  destroyed.  The  eschar  does  not  begin  to  sep- 
arate for  four  or  five  days,  an  inflammatory  zone  of  redness  with  pain  of  some  severity 
indicating  the  commencement  of  a  process  that  will  not  be  completed  for  two  or  three 
weeks.  When  the  slough  has  come  away,  a  long  and  tedious  process  of  suppuration  and 
granulation  must  be  gone  through  prior  to  the  repair  of  the  exposed  parts. 

In  the  fifth  degree,  the  skin  with  the  deeper  parts  are  involved — a  black,  brittle,  charred 
mass  taking  the  place  of  healthy  tissues. 

In  the  sixth  degree,  the  whole  thickness  of  a  limb  is  carbonized. 

These  divisions,  originally  made  by  the  great  French  surgeon  Dupuytren,  so  well  accord 
with  all  observation,  that  they  have  been  invariably  adopted  by  modern  surgeons ;  and 
although,  in  burns  and  scalds,  one  degree  passes  imperceptibly  into  another,  and  in  bad 
cases,  coexist,  in  the  main,  they  can  be  made  out. 

Next  to  the  intensity  of  the  heat  and  duration  of  its  application,  the  extent  of  surface 
involved  is  the  most  important  point;  indeed,  as  regards  life,  it  is  of  far  greater  import- 
ance than  the  other  two  ;  because  a  superficial  burn  spread  over  a  large  surface — although 
not  locally  so  injurious  as  a  more  severe  one — is  more  fatal.  In  the  majority  of  cases  of 
deaths  from  burns  and  scalds,  more  particularly  in  children,  the  risk  to  life  is  fairly  to  lie 
measured  by  the  extent  of  surface  involved  ;  when  more  than  half  the  body  is  injured,  a 
fatal  result  generally  ensues.  A  severe  burn  of  a  limited  character  may  be,  however,  only 
a  local  affection. 

Tims,  the  danger  to  life  turns  upon  many  points.  In  both  young  and  old,  all  burns 
or  scalds  of  any  extent  are  serious.  At  any  age  extensive  burns,  however  superficial,  are 
to  be  feared,  and  they  become  serious  from  their  immediate  depressing  effect  upon  the 
system ;  patients  sometimes  die  from  shock,  and  the  very  bad  cases  are  marked  by  the 
sensation  of  coldness  and  persistent  shivering.  When  the  period  of  shock  has  passed, 
which  varies  from  twelve  to  forty-eight  hours,  and  that  of  reaction  has  set  in,  other  dan- 
gers appear.  Should  the  injury  be  over  the  thoracic  cavity,  chest  complications  may  be 
looked  for ;  and  if  over  the  abdomen,  intestinal  troubles.  Burns  and  scalds  of  the  head 
are  not  so  likely  to  be  followed  by  intracranial  as  those  of  the  chest  are  by  thoracic  mis- 
chief.   All  intestinal  complications  should  be  carefully  observed,  as  there  seems  to  be  a 
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liability  to  irritation  of  the  intestinal  mucous  tract,  which  may  terminate  at  times  in 
ulceration.  Dupuytren  first  observed  this  in  a  general  way,  bul  Long  ('  Lond.  Med.  Gaz.,' 
1840)  and  Curling  ('  Med.-Chir.  Trans.,'  vol.  xxv.)  showed,  that  ulceration  of  the  duode- 
num, as  proved  by  inspection  after  death,  and  indicated  (luring  life  by  vomiting  and  purging 
of  blood,  is  by  no  means  an  unfrequent  result.  Pathologists,  however,  are  not  unanimously 
agreed  upon  this  point. 

In  the  second  or  inflammatory  stage,  the  injured  parts  are  being  thrown  off,  and  most 
writers  allow  for  this  process  about  fourteen  days,  though  in  some  cases  it  is  less,  and  in 
others  more.  When,  however,  the  slough  has  separated,  and  the  parts  begin  to  suppurate, 
the  third  stage,  or  that  of  suppuration,  has  commenced.  In  this  stage,  although  there 
may  be  less  probability  of  visceral  complications  appearing,  there  is  the  equally  great 
danger  of  exhaustion,  hectic,  or  pyemia.  Should  these  risks  have  been  surmounted,  there 
is  yet  the  long  and  tedious  process  of  the  healing  of  the  granulating  surface,  and  at  a  still 
later  period  evils  arise  connected  with  the  gradual  contraction  of  the  cicatricial  tissue. 
This  contraction  only  takes  place  when  the  tvhole  skin  has  been  destroyed.  When  the 
surface  of  the  skin  merely  has  been  involved,  and  not  its  depth,  the  sore,  on  the  removal 
of  the  slough,  has  a  peculiar  net-like  appearance  with  a  whitish  or  yellow  ground,  through 
the  meshes  of  which  granulations  project. 

When  a  person  dies  from  a  burn  within  forty-eight  hours,  it  arises  from  shock  or  col- 
lapse, pain  doubtless  often  adding  to  its  influence  ;  when  a  similar  result  takes  place 
during  the  stage  of  reaction  or  the  inflammatory  stage,  it  is  from  visceral  complication  ;  and 
when  during  the  third  or  suppurative  stage,  from  exhaustion,  visceral  changes,  or  pyaemia. 

When  a  person  is  said  to  have  been  "  burnt  to  death,"  he  dies  from  suffocation,  the 
fumes  of  the  fire  destroying  by  asphyxia,  and  the  fire  subsequently  burning  the  body. 

Half  the  cases  of  burns  admitted  into  a  hospital  die,  and  half  of  those  that  die,  do  so 
within  the  first  three  days. 

The  total  deaths  in  England  and  Wales  in  a  year  from  burns  and  scalds  are  about  2900, 
the  females  not  being  much  in  excess  of  the  males. 

Out  of  408  cases  consecutively  admitted  into  Guy's,  275  were  females,  143  males,  the 
majority  being  children  under  five  years  old.  Dr.  Steele  has  also  shown  in  his  '  Septen- 
nial Report  of  Guy's,  for  1868,'  that  out  of  195  cases  of  burns  from  fire,  60  per  cent, 
died;  of  169  scalds,  16*5  percent,  died;  of  18  burns  from  gas  explosions,  11  percent, 
proved  fatal ;  and  of  28  cases  of  burns  from  gunpowder,  14  per  cent,  succumbed,  the  dif- 
ference between  these  classes  of  cases  being  very  great,  burns  being  four  times  as  fatal  as 
scalds,  and  these  half  as  fatal  again  as  gas  explosions,  &c. 

Pathology — Holmes  has  gone  into  this  question  more  thoroughly  than  any  other 
author  ('  System,'  vol.  ii.),  and  has  given  us  an  analysis  of  68  fatal  eases  examined  after 
deaths.  Nine  died  from  shock  in  the  first  two  days,  all  being  children  ;  17  from  exhaus- 
tion, 5  within  the  week,  and  12  at  later  periods.  In  3  cases  in  which  the  scalp  was 
burnt,  erysipelas  proved  fatal;  in  3  pyaemia,  and  in  2  tetanus.  In  11  cases  of  children 
cerebral  complications  caused  death,  and  in  most  of  these  the  symptoms  appeared  soon 
after  the  accident.  In  6  cases  inflammation  of  the  larynx  proved  fatal,  evidently  from 
the  direct  inhalation  of  the  flames;  in  12  cases,  in  all  of  which  the  burn  was  thoracic, 
chest  complications  killed ;  in  4  only  did  abdominal  mischief  prove  fatal,  and  of  these 
one  had  peritonitis,  the  result  of  a  deep  burn,  two  had  hemorrhage  from  ulceration  of  the 
duodenum,  and  one  had  vomiting  from  the  same  cause. 

Holmes  and  Erichsen  also  dwell  upon  the  fact  that  cerebral  and  general  visceral  conges- 
tions are  always  present  in  fatal  cases  ;  indeed,  in  all,  the  congestion  is  a  passive  condition, 
due  to  the  "sudden  revulsion  of  blood  from  the  surface,"  caused  by  the  skin  injury. 

With  respect  to  intestinal  complication,  it  seems  that  out  of  Holmes's  and  Erichsen's 
125  fatal  eases,  16  presented  ulceration  in  the  duodenum,  of  which  5  died  during-  the  first 
week  and  5  in  the  second,  the  situation  of  the  burn  in  all  but  two  beino-  on  the  chest  or 
abdomen.  "  The  ulcer  always  has  an  indolent  aspect,  and  is  situated  below  the  pylorus ; 
often  there  are  two  or  three  close  together;  the  edges  of  the  ulcers  are  not  raised  nor 
everted;  there  is  little  or  no  evidence  of  inflammatory  effusion  in  their  neighborhood ; 
when  they  are  recently  formed,  they  look  simply  as  if  a  portion  of  the  mucous°membrane 
had  been  cut  out ;  but  when  the  ulcer  has  penetrated  more  deeply,  so  as  to  threaten  per- 
foration of  the  gut,  lymph  may  often  be  found  effused  on  its  peritoneal  surface.  Some- 
times the  glands  of  the  duodenum  may  be  found  enlarged."  (Holmes.) 

The  symptoms  of  duodenal  ulceration  are  most  obscure,  as  neither  pain  nor  tenderness 
exists;  diarrhoea  is  neither  constant  nor  excessive;  vomiting  is  perhaps  a  more  common 
symptom ;  and  the  presence  of  blood  in  the  motions  is  highly  suspicious.    When  the  ulcer 
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has  perforated  the  intestine,  intense  pain,  vomiting  of  blood,  melama,  collapse,  and 
abdominal  distension  mark  the  fact. 

It  should  be  noted  that  cicatrized  duodenal  ulcers  have  been  found  in  patients  who  have 
died  ot  other  complications. 

Treatment — In  all  burns,  great  care  should  be  observed  in  removing  the  clothes  to 
save  the  cuticle.  Blisters  should  be  carefully  punctured  and  their  contents  evacuated, 
the  raised  cuticle  being  gently  pressed  down  to  the  true  skin  and  covered  by  dressings. 
[In  all  severe  cases  a  hypodermic  injection  of  morphia  should  be  given  at  once.  It  is  a 
stimulant  and  anodyne  of  great  value.]  When  the  patient  is  cold,  or  shivering  exists,  he 
should  be  covered  with  a  warm  blanket  and  placed  near  the  fire,  some  wine  or  brandy 
and  hot  water  being  administered.  Professor  Hebra  speaks  well  of  the  warm  bath  under 
these  circumstances.  When  the  injury  is  extensive,  one  part  should  be  uncovered  and 
dressed  before  the  other,  as  a  free  exposure  of  the  surface  tends  to  increase  the  shock  and 
adds  to  the  pain. 

As  pain  is  the  constant  accompaniment  of  all  burns  and  scalds,  and  the  exclusion  of  the 
air  from  the  injured  surface  the  best  means  of  neutralizing  it,  the  surgeon's  object  has  ever 
been  to  find  some  method  of  treatment  by  which  this  result  can  be  secured,  and  at  Guy's 
Hospital  the  application  of  carron  oil,  consisting  of  equal  parts  of  lime-water  and  linseed 
oil,  applied  on  lint  and  covered  with  cotton-wool,  has  long  been  the  favorite  remedy,  the 
whole  being  carefully  kept  in  place  by  a  bandage.  At  University  College  the  burnt  sur- 
face of  whatever  degree,  is  well  covered  with  the  finest  wheaten  flour  by  means  of  an 
ordinary  dredger.  At  the  London  Hospital  the  application  of  zinc  ointment  on  lint  is 
employed.  Dr.  S.  Gross,  of  America,  uses  white  lead  paint,  and  more  recently,  powdered 
clay  has  been  employed.  The  dressings  must  not  be  changed  for  some  days,  not,  indeed, 
until  they  have  been  loosened  by  the  discharges  or  become  offensive,  inasmuch  as  the 
process  of  dressing  any  large  burn  is  necessarily  painful,  and  consequently  injurious.  To 
obviate  the  necessity  of  frequent  changes  of  dressing,  carbolic  acid  has  been  used  dissolved 
in  the  oil,  in  the  proportion  of  one  part  to  ten  or  more. 

Small  burns  or  scalds  may  be  treated  by  [solution  of  bicarbonate  of  sodium]  water 
dressing,  lead  lotion,  collodion,  Friar's  balsam,  goldbeater's  skin,  flour,  chalk  and  water, 
&c.  Two  parts  of  collodion  to  one  of  castor  oil  is  also  an  excellent  application.  In  super- 
ficial burns  this  treatment  is  probably  all  that  is  required,  the  cuticle  being  re-formed  in 
three  or  four  days,  and  beyond  some  increase  of  redness  in  the  parts  the  cure  is  nearly 
complete. 

When  the  first  dressing  has  been  removed  and  the  surgeon  is  able  to  make  out  the 
extent  of  tissue  injured  as  well  as  the  depth  of  the  sloughs  that  are  expected  to  separate, 
the  character  of  the  dressings  may  be  altered,  as  it  is  best  to  hasten  the  sloughing  process, 
which  may  be  done  by  some  stimulating  dressing.  Carbolic  oil,  made  of  one  ounce  of 
carbolic  acid  to  a  pint  of  olive  or  linseed  oil,  is  very  effective,  or  an  ointment  made  of 
carbolic  acid  5iv,  lard  siv,  and  castor  oil  £j  '■>  but  these  drugs  will  not  avail  when  a  very 
large  surface  is  involved  ;  and,  under  such  circumstances,  they  had  better  be  applied  to  the 
sloughing  parts,  and  the  carron  oil,  or  zinc,  calamine,  resin,  or  creasote  ointment,  rt^x  of 
the  last  to  an  ounce  of  lard,  to  the  other  parts.  A  lotion  composed  of  one  drachm  of  the 
compound  tincture  of  iodine  to  a  pint  of  water  is  also  beneficial.  Sloughs,  as  they  Loosen, 
should  be  cut  away,  but  never  dragged.  Deep  sloughs  are  well  treated  by  poultices,  the 
turpentine  ointment  hastening  their  separation.  When  the  surface  is  granulating  it  must 
be  treated  as  any  other  open  sore,  and  when  the  entire  thickness  of  skin  has  been  lost,  as 
in  burns  of  the  fourth  degree,  the  surgeon's  closest  attention  is  needed  to  counteract  the 
contraction  of  the  wound  that  will  take  place,  thereby  preventing  the  advent  of  those 
frightful  deformities  with  which  all  are  too  familiar. 

This  can  be  done  by  extension,  applied  in  some  instances  through  mechanical  appliances, 
in  others,  by  means  of  bandaging  and  strapping.  When  the  latter  is  used,  the  pressure 
should  be  exerted  over  the  granulating  surface  as  well  as  over  the  cicatricial  border.  The 
strapping  must  be  good  and  made  of  linen,  thin  calico  and  leather  yielding  too  much  ;  and 
in  the  majority  of  cases  nearly  all  requirements  can  be  met  by  these  means.  The  process 
of  extension  must  be  kept  up  during  the  whole  period  of  granulation  and  cicatrization. 
Thus,  in  burns  of  the  anterior  surface  of  the  neck  the  chin  must  be  extended  to  the 
utmost  from  the  sternum  ;  in  those  of  the  the  thorax  the  arm  must  be  kept  from  the  side  ; 
and  where,  the  groin  and  parts  around  are  involved,  the  thigh  must  be  kept  extended. 

In  addition  to  these  means,  we  possess  M.  Reverdin's  method  of  skin  grafting;  a 
practice  consisting  of  the  transplantation  of  small  portions  of  true  skin — these  centres  of 
cutification  not  only  rapidly  growing  in  healthy  granulations,  but  having  the  power  of 
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imparting  to  the  margins  of  the  granulating  tissue  a  skin-forming  power  which  is  as 
remarkahle  as  it  is  beautiful  to  witness. 

By  these  means  large  granulating  surfaces  may  not  only  be  rapidly  healed,  but  healed 
without  such  a  surface  of  cicatricial  tissue  as  necessarily  exists  after  ordinary  burns  or 
scalds,  and,  therefore,  without  that  tendency  to  subsequent  contraction  that  appertains  to 
cicatrices. 

This  treatment  has  introduced  us  to  a  new  field  of  surgery,  which  promises  to  make  a 
large  class  of  cases  that  were  previously  an  opprobrium  to  our  art  as  remediable  as  many 
minor  affections. 

It  will  receive  due  attention  in  a  later  page. 

When  a  hand  or  finger,  foot  or  toe,  is  charred,  amputation  must  be  performed  ;  and 
where  the  soft  parts  are  so  injured  as  to  slough,  the  same  practice  may  be  called  for.  The 
time  and  also  the  necessity  for  operation  in  any  patient's  case  must  be  left  to  the  judgment 
of  the  surgeon. 

The  constitutional  treatment  of  burns  in  the  first  stage  is  to  prevent  collapse  by  the 
judicious  use  of  stimulants  and  external  warmth  ;  allay  pain  by  local  treatment  and 
soothing  drugs,  such  as  chloral  or  morphia  ;  maintain  the  powers  of  the  patient  by  simple 
nutritious  food,  such  as  milk,  beef-tea,  eggs,  &c. ;  and  after  the  stage  of  reaction,  when 
that  of  suppuration  has  set'in,  to  prescribe  good  food  of  all  kinds  and  tonic  medicine. 

Complications  are  to  be  treated  on  ordinary  principles,  always  remembering  that 
the  injury  is  depressing,  and  requires  no  additional  depressing  influence  in  the  way  of 
treatment. 

Thoracic  complications  may  be  dealt  with  by  moderate  doses  of  tartar  emetic  and 
salines,  as  well  as  nutritious  and  possibly  stimulating  diet. 

Abdominal  complications,  with  opium,  alkaline  remedies,  such  as  lime-water  in  bark, 
and  simple  diet. 

For  children  an  opiate  is  best  given  in  the  form  of  the  opium  ointment ;  while  for 
adults,  where  the  drug  upsets  digestion,  the  same  plan  is  equally  effective. 
Scalds  of  the  glottis  will  be  considered  in  Chapter  XVIII. 

[Sunburn  The  inflammation  produced  by  exposure  of  the  cutaneous  surface  to  the 

sun's  rays  may  vary  from  a  simple  erythema  to  a  vesicular  condition  ;  and  may  at  times 
become  erysipelatous  in  character.  It  seems  to  be  the  effect  of  light  rather  than  heat,  as 
is  shown  by  the  fact  that  a  woman  will  have  her  arms  sunburned  through  white  linen 
sleeves,  though  a  dark  veil  protects  her  face  perfectly.  The  proper  treatment  for  sunburn 
is  to  smear  the  skin  with  oleaginous  preparations,  or  with  acid  solutions  such  as  lemon 
juice  or  sour  cream.  The  pain  will  be  greatly  relieved  by  lead-water  and  laudanum. 
Bicarbonate  of  sodium  may  be  tried  as  an  application.] 

Burns  and  accidents  from  lightning  rarely  occur  in  this  country,  and  average 
about  twelve  a  year.  In  1861  there  were  twenty-six,  in  1862  twelve,  in  1863  three,  and 
in  1864  six.  Holmes,  who  has  written  a  careful  compilation  on  the  subject,  tells  us  that 
a  person  struck  by  lightning  is  usually  more  or  less  completely  deprived  of  consciousness 
at  the  time.  This  is  sometimes  a  consequence  of  the  shock  given  to  the  brain,  and  is 
accompanied  by  more  or  less  paralysis  of  motion  and  of  common  or  special  sensation. 
Occasionally,  and  perhaps  more  usually,  it  is  merely  the  effect  of  fright,  and  is  then  only 
transient.  This  insensibility  sometimes  lasts  for  a  considerable  time.  The  paralysis  by 
which  it  is  usually  accompanied  may  last  for  an  indefinite  period;  in  one  case  it  lasted 
four  months,  in  another  three.  It  is  more  common  in  the  lower  than  in  the  upper  limbs. 
Other  affections  caused  by  lightning  are  burns,  eruptions  of  erythema  or  urticaria,  loss  of 
hair  over  parts  or  the  whole  of  the  body,  wounds,  hemorrhage  from  the  mouth,  nose,  or 
ears,  loss  of  sight,  smell,  speech,  hearing,  and  taste,  or,  in  rare  cases,  exaltation  of  these 
special  senses,  cataract,  imbecility,  or  abortion.  It  sometimes  leaves  arborescent  marks 
on  the  body  even  on  parts  covered  by  clothes,  which  have  often  been  described  as  a  kind 
of  photograph  of  neighboring  trees  or  other  subjects.  Persons  not  killed  on  the  spot 
usually  recover,  though  some  die  from  exhaustion  ;  recovery  can  be  hastened  by  tonic 
treatment ;  and  galvanism  is  beneficial  in  paralysis.  Burns  caused  by  lightning  are  deep 
and  obstinate  ;  sometimes,  however,  they  are  mere  vesications  ;  and  should  be  treated  as 
other  burns. 

In  sudden  deaths  from  lightning  the  shock  to  the  brain  is  the  cause  ;  the  heart  is  found 
flaccid  and  empty,  the  blood  sometimes  coagulated  ;  and  Taylor  tells  us,  from  Sir  C. 
Scudamore's  experiments,  that  in  animals  killed  by  electricity  the  same  conditions  existed. 
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The  Diseases  and  Treatment  of  Cicatrices. 

Cicatrices  or  scars  however  produced,  grow  with  the  growth  of  the  individual,  and, 
at  the  same  time,  have  a  tendency  to  disappear,  so  that  indurated  scars  may  indeed,  in 
time,  hecome  non-indurated.  In  small  scars  this  is  often  observed,  and  even  in  larger  it 
is  so  occasionally,  the  large  cicatrices  of  burns  becoming  soft  and  pliable.  As  often  as 
not,  however,  the  opposite  occurs,  and  the  disposition  to  contract  is  very  formidable,  pro- 
ducing deformities  of  a  frightful  kind  ;  those  of  the  neck  being,  perhaps,  the  most  hideous. 
The  arm  may  be  fastened  to  the  side  (Fig.  42),  and  I  have  seen  in  one  case  the  head  of 
the  humerus  displaced  forwards  beneath  the  clavicle,  and  in  a  second  beneath  the  coracoid 
process  and  the  development  of  the  upper  extremity  arrested  by  the  contraction.  There 
is  no  limit  indeed  to  the  effects  of  such  a  powerful  and  constant  force  as  that  of  cicatricial 
contraction. 


Fig.  42. 


Fig.  43. 


Axillary  cicatricial  web  after  burn. 


Mode  of  applying  extension  after  its  division. 


The  surgeon  is  called  upon  not  unfrequently  to  remedy  these  defects,  and  where  his 
efforts  are  successful,  the  surgery  is  satisfactory,  but  too  often  the  result  is  far  from  what 
is  required. 

The  operation  consists  in  the  free  division  of  the  cicatrix  and  its  subjacent  tissues,  the 
subsequent  extension  of  the  divided  parts  during  the  healing  process,  and  the  transplanta- 
tion of  different  centres  of  "  cutification"  during  the 
granulating  stage,  after  the  method  of  Reverdin. 

In  dividing  the  cicatrix  the  incision  may  be  directly 
across  the  scar,  running  into  healthy  tissue  on  either  side, 
or  in  the  form  of  a  natural  or  inverted  Y,  according  to  the 
line  of  induration,  the  V  flap  being  dissected  from  the 
tissues  beneath ;  or  a  number  of  small  incisions  may  be 
made,  subcutaneous  or  otherwise.  But  in  all  these  di- 
visions the  surgeon  must  remember  that  the  seat  of  the 
contracting  cicatricial  material  is  in  the  subcutaneous 
tissue  as  well  as  in  the  skin,  and  that  unless  it  also  is 
divided  no  permanent  good  can  be  expected.  It  is  on 
this  point,  and  indeed  upon  it  alone,  that  a  prognosis  can 
In'  based.  The  most  favorable  cases  for  operation  are 
those  in  which  a  web  of  tissue  connects  an  extremity 
with  the  body,  or  the  chin  with  the  chest,  for  such  a  web 
contains  within  itself  most  of  the  cicatricial  material 
upon  which  the  deformity  depends,  and  on  its  division 
tiic  whole  will  be  freed.  Great  care  is  needed,  however, 
in  die  division  of  these  webs,  for  they  often  contain  im- 
portant parts,  such  as  nerves  and  vessels  that  have  been 
displaced  by  the  contracting  process.  Thus,  in  treating 
a  case  in  which  the  right  arm  was  fixed  by  a  web  from 

the  axilla  and  elbow  to  the  chest,  the  web  seemed  to  be  so  cutaneous  that  I  was  half  tempted 
to  perforate  with  my  knife  and  slit  it  up.    Had  I  done  so,  in  the  position  I  had  noted,  I 
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should  have  passed  my  bistoury  across  the  brachial  plexus,  artery,  and  biceps  muscle — these 
parts  having  been  completely  drawn  across  to  the  thorax  by  the  affection — and  then  be<  n 
forced  to  amputate  the  extremity.    I  did,  however,  what  I  should  always  advise  others  to 

do  divide  the  parts  carefully  and  deliberately,  and  thus  steered  clear  of  any  harm.  I 

brought  also  a  piece  of  healthy  skin  from  the  posterior  part  of  the  wound  and  fixed  it  to 
the  anterior,  about  the  lower  border  of  the  axilla,  thus  dividing  the  large  exposed  surface 
by  a  bar  of  healthy  integument,  and  kept  the  arm  at  a  right  line  to  the  shoulder  with  a 
splint  extending  from  the  elbow  to  the  hip.  When  the  wound  had  assumed  a  healthy 
aspect  I  insei-ted  ten  pieces  of  skin  the  size  of  hemp-seed,  and  after  this,  cicatrization 
went  on  with  wonderful  rapidity,  the  child  recovering  with  a  natural  arm  and  movable 
cicatrix.  In  this  case  I  have  fairly  indicated  the  points  upon  which  a  successful  operation 
is  to  hinge:  Free  but  deliberate  division  of  the  cicatrix  and  subcutaneous  tissue;  extension 
from  the  first  during  the  healing  process,  by  some  fixed  mechanical  appliance;  and  skin 
transplantation  when  the  surface  of  the  sore  has  assumed  a  healthy  granulating  surface ; 
the  surgeon,  where  he  can,  partially  detaching  a  piece  of  integument  from  one  side  and 
connecting  it  with  the  opposite,  in  order  to  divide  the  wound,  and  thus  increase  its  skin 
margin  for  granulation.  Where  a  bend  in  a  joint  exists  this  practice  is  still  more  valuable. 
Afte°r  the  operation  the  wound  should  be  dressed  with  oiled  lint  and  covered  with  cotton- 
wool, as  in  a  burn.  Fig.  43  illustrates  a  simple  method  of  applying  extension  of  the  arm 
after  the  division  of  an  axillary  cicatrix  of  great  size,  and  Fig.  44  illustrates  the  effects  of 
a  burn  upon  the  neck. 

In  deformities  affecting  the  jaw,  in  which  immobility  of  the  bone  has  been  produced, 
Esmarch  and  Rizzoli  have  proposed  the  division  of  the  bone  at  the  fixed  side  and  the 
excision  of  a  small  wedge  of  bone,  with  a  view  of  making  a  false  joint.  The  operation  is 
a  sound  one,  and  has  been  accomplished  successfully  by  Mr.  C.  Heath  and  others.  In 
suitable  cases  it  should  be  repeated. 

Ulcerating  cicatrices  are  not  uncommon,  for  "new  cutis  and  new  formed  granu- 
lations are  neither  so  strong,  nor  have  they  the  living  principle  so  active  in  them  as  the 
old  cutis"  (John  Hunter,  1787),  and  an  old  scar  may  break  up  and  become  the  seat  of  an 
indolent  sore  when  its  possessor  has  been  weakened  by  any  fever  or  exhausting  process. 
I  have  seen  this  repeatedly  occur  in  cicatrices  received  in  infancy  of  adults  as  they  become 
old  or  feeble.  In  one  case  the  cause  of  the  scar  was  a  burn,  in  another  an  injury,  in  a 
third  an  operation,  but  in  all  the  scars  were  alike,  and  they  underwent  the  same  degene- 
rating process.  These  sores  require  to  be  treated  by  rest  and  local  stimulants,  the  patient 
receiving  tonics  and  good  food  to  improve  the  weakened  powers.  In  one  case  I  trans- 
planted with  complete  success.  These  "cicatricial  sores"  are,  however,  always  obstinate, 
those  over  the  ends  of  bones  being  unusually  stubborn. 

Warty  and  cheloid  scars  are  classed  together,  because  it  is  difficult  to  distinguish 
the  indurated,  lumpy,  warty  scar  from  the  true  cheloid.  The  former,  however,  appears 
directly  after  the  wound  has  healed,  and  is  clearly  connected  with  the  healing  procc><, 
while  the  latter  attacks  any  scar  at  any  period  of  its  existence. 

The  thickened  warty  scar  appears  as  an  induration  of  the  whole  cicatrix  and  is  often 
associated  with  heat  and  irritation.  It  is  best  treated  by  local  stimulants,  such  as  iodine 
or  blistering  fluid — the  object  being  to  break  up,  by  some  local  inflammatory  process,  the 
lowly  organized  fibrous  production. 

Cheloid  tumors  grow  as  indurated  smooth  tubercles,  at  first  having  a  red  or  pinkish 
color,  but  as  they  increase  becoming  pale.  They  are  at  times  painful,  or,  at  least,  irrita- 
ble, and  rarely  attain  a  large  size.  They  had  better  be  left  alone,  for  they  are  apt  to 
return  in  the  cicatrix  formed  after  their  removal.  Cheloid  tumors  generally  grow  from 
cicatrices.  These  cheloid  tumors  are  known  as  those  of  Alibert,  to  distinguish  them  from 
those  described  by  Dr.  Thomas  Addison,  who  in  1854  ('  Med.-Chir.  Trans.')  described 
another  form  of  cheloid  which  he  calls  the  "true  cheloid,"  the  induration  beginning  in 
the  skin  and  subcutaneous  areolar  tissue,  and  often  going  on  to  produce  such  a  contraction 
of  the  part  affected  as  to  resemble  the  indurated  cicatrix  of  a  burn.  Figs.  45,  46  repre- 
sent the  two  affections. 

The  cheloid  tumor  which  follows  the  perforation  of  the  ear  for  an  ear-rin^  is  a  curious 
form,  and  seems  less  liable  to  return  than  others  of  a  like  nature  ;  and  from  the  deformity 
it  causes  it  should  be  excised  with  a  portion  of  the  healthy  lobule. 

Cancer  may  attack  a  scar,  but  when  it  does  so  the  scars  are  generally  old.  Thus,  I 
have  treated  a  man  who  had  a  cancerous  lip,  the  disease  having  developed  in  a  scar  he 
had  had  for  fifty  years.  It  began  as  a  thickening  of  the  scar,  and  then  showed  itself  as  a 
tubercle,  which  grew,  broke  down,  and  ulcerated,  the  ulceration  rapidly  spreading  Can- 
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cera  in  cicatrices  mostly  appear  after  this  fashion,  are  usually  epithelial,  and  are  to  be 
treated  by  the  removal  of  the  growth. 


Fig.  45.  Fig.  46. 


(From  models  in  Guy's  Museum.) 
Cheloid  of  Alibert.  Cheloid  of  Addison. 


In  December,  1871,  I  was  called  upon  to  amputate  above  the  knee  in  a  man,  aet.  58,  a 
leg  stump  that  was  the  seat  of  a  frightful  cancerous  disease  which  had  existed  for  two 
years,  and  had  appeared  in  the  cicatrix  of  an  old  amputation  performed  fifty-four  years 
before  for  gangrene  after  fever  (Fig.  27). 

Painful  cicatrices  are  often  due  to  the  divided  ends  of  the  nerves  being  bound  in 
by  the  cicatricial  tissue,  and  as  often  as  not  they  are  caused  by  a  bound-down  bulbous 
growth  at  the  extremity  of  a  nerve.  In  a  ease  I  had  some  years  ago  the  external  popli- 
teal nerve,  as  it  wound  round  the  head  of  the  fibula,  was  so  bound  down  by  the  cicatrix 
of  ;i  burn  as  to  cause  severe  agony  in  the  whole  course  of  its  distribution.  The  symptoms 
were  relieved  by  two  free  vertical  incisions  through  the  cicatrix,  and  the  patient  recovered. 
Should  I  ever  see  a  similar  case  I  shall  pursue  the  same  course,  except  that  I  shall  sub- 
sequently transplant  pieces  of  skin  in  the  wounds  as  soon  as  they  assume  a  healthy  appear- 
ance. When  the  pain  is  due  to  an  adherent  or  bulbous  nerve,  the  nerve  must  lie  freed 
and  removed.  When  doubt  as  to  its  condition  exists,  Mr.  Hancock's  suggestion  may  lie 
adopted,  to  divide  subcutaneously  the  suspected  nerve.  When;  no  such  causes  as  have 
been  mentioned  are  to  be  made  out,  the  case  may  be  treated  as  one  of  neuralgia  by  full 
doses  of  quinine,  arsenic,  or  iron,  and  local  sedatives,  the  extract  of  stramonium  or  bella- 
donna rubbed  down  with  glycerine  being  good  applications.  Cases,  however,  of  painful 
stumps  or  cicatrices  are  sometimes  met  with,  that  defy  treatment. 

Congenital  cicatrices  are  met  with  in  practice.  Thus.  I  have  seen  on  two  occa- 
sions a  woman  who  had  a  cicatrix  in  her  upper  lip  as  if  she  had  been  operated  upon  for 
harelip  (Chapter  XII),  and  bridles  connecting  the  lip  with  the  gum  in  an  unusual  manner 
are  not  uncommon. 

ON  SKIN-GRAFTING. 

When  John  Hunter  a  century  ago  succeeded  in  transplanting  the  spur  of  a  young 
chicken  from  its  leg  to  its  comb,  as  well  as  into  the  comb  of  a  second  bird,  and  found 
that  it  not  only  lived,  but  grew,  he  probably  never  dreamt  in  any  flight  of  his  genius  that 
the  fact  which  he  then  established  would  be  so  applied  in  the  practice  of  surgery  as  to 
mark  an  era  in  its  progress,  and  to  bring  a  class  of  cases  which  surgeons  were  apt  to  look 
upon  witli  little  interest  amongst  the  most  curable  and  tractable  of  local  affections.  And 
yet  this  lias  come  to  pass,  M.  Keverdin,  of  Paris,  on  October  16th,  18G9,  having  suc- 
ceeded in  transplanting  small  portions  of  skin  taken  from  one  part  of  a  man's  body  to  the 
granulating  surface  of  a  large  sore,  under  which  treatment  the  ulcer  healed.  He  read  the 
case  before  the  Surgical  Society  of  Paris  on  December  loth,  18G9,  and  asked,  "Is  the 
growth  of  skin  due  to  the  effect  of  contact  or  neighborhood,  or  is  it  due  to  proliferation  of 
the  transplanted  elements." 
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Mr.  G.  D.  Pollock,  of  St.  George's  Hospital,  encouraged  by  M.  Reverdin's  success, 
followed  up  the  practice,  and  the  good  results  he  and  his  colleagues  obtained  soon  induced 
all  other  surgeons  to  follow  in  their  wake.  The  facts  can  be  read  in  the  'Transactions  of 
the  Clinical  Society'  for  1871,  and  at  the  present  moment  it  may  be  considered  as  a  welt 
established  practice. 

Since  its  introduction  I  have  very  extensively  carried  it  out,  and  in  most  instances 
with  success.  I  look  upon  the  suggestion  as  very  valuable,  its  adoption  rendering  many 
cases  curable  that  were  not  so  previously,  facilitating  the  cure  of  as  many  more,  and 
giving  interest  to  a  class  of  patients  in  whom  formerly  there  was  but  little.  In  the  man- 
agement of  ulcers  it  is  a  great  boon,  while  in  the  treatment  of  the  large  granulating  sur- 
faces so  common  after  extensive  burns,  its  value  cannot  be  overestimated.  As  an  adjuvant 
to  many  plastic  operations,  more  particularly  on  the  face  and  in  the  case  of  deformities, 
it  is  invaluable. 

Under  the  action  originated  by  the  transplanted  fragments  of  skin,  a  process  of  repair 
goes  on  which  at  first  appears  almost  magical ;  the  grafts  soon  become  islets  of  skin,  round 
which  cicatrization  proceeds  ;  the  margin  of  the  sore  receives  an  impulse  in  cicatrization, 
which  rapidly  extends  ;  and,  between  the  grafts  themselves  and  the  margin  of  the  sore 
connecting  links  of  new  skin  rapidly  form,  which  divide  the  sore  into  sections  (Fig.  51). 
By  these  means  large  surfaces  speedily  cicatrize  which  under  former  circumstances  would 
have  required  many  months. 

Moreover,  the  contractions  and  subsequent  deformities  that  under  other  conditions  were 
too  well  known  to  follow  in  such  cases  do  not  occur. 

The  practice  seems  applicable  wherever  a  large  granulating  surface  exists,  and  in  its 
adoption  the  only  desirable  point  to  observe  is,  that  the  surface  of  the  sore  should  be 
healthy ;  this  clinical  fact  includes  another — that  the  patient's  health  is  good,  for  there  is 
no  better  barometer  of  health  than  a  sore,  its  surface  assuming  a  healthy  or  unhealthy 
appearance  with  every  alteration  in  the  general  condition  of  the  body.  I  have  attempted, 
however,  by  way  of  experiment,  to  graft  skin  upon  sores  that  were  not  quite  healthy,  and 
have  sometimes  succeeded.  In  some  indolent  sores  in  which  a  small  patch  of  healthy 
granulations  sprang  up,  I  have  succeeded  in  securing  a  new  centre  of  "  cutification"  by 
transplanting  which  proved  of  great  value  in  aiding  the  healing  process;  in  some  others 
the  graft  has  been  enough  to  excite  a  more  healthy  action  in  the  sore;  still  in  many  poor 
success  followed  the  practice.  It  may,  therefore,  be  accepted  as  a  truth,  that  a  healthy 
granulating  surface  is  an  important  although  not  an  essential  requisite  for  success  in  skin 
grafting. 

Upon  this  basis  I  now  proceed  to  consider  how  the  operation  is  to  be  performed. 
Pollock  tells  us  that  Reverdin's  method  is  to  remove  a  very  minute  portion  of  the  skin, 
place  it  on  the  surface  of  the  granulations,  and  there  retain  it  with  a  strip  of  plaster.  He 
writes,  "I  have  usually  removed  the  skin  by  nipping  up  a  very  small  portion  with  a  fine 
pair  of  forceps,  and  cutting  it  off  close  with  sharp  scissors.    At  first  I  made  a  slight  cut 
in  the  surface  of  the  granulations  and  then  imbedded  the  piece  of  skin  ;  but  of  late  I  have 
only  laid  it  on  the  surface  of  the  ulcer.    I  cannot  say  that  I  have  found  any  difference  in 
the  result.    I  do  not  think  there  is  great,  if  any,  advantage  to  be  gained  by  the  trans- 
plantation of  a  large  piece,  but  where 
Fig.  47.  the  ulcer  is  large  I  think  much  is  gained 

by  the  transplantation  of  numerous 
small  pieces.  The  disadvantage  of 
transplanting  a  large  piece  is  the  sore 
it  creates  ;  while  the  small  sores  formed 
by  the  removal  of  the  minute  pieces 
heal  in  a  short  time,  and  without 
trouble."  ('Clin.  Soc.  Trans.,' vol.  iv.) 

My  own  experience  in  every  point 
confirms  that  of  Pollock. 

For  the  removal  of  the  sound  skin 
Scissors  for  skin  grafting.  I  employ  a  pair  of  scissors  (Fig.  47) 

which  Messrs.  Krohne  made  for  me 
after  Macleod's  suggestion  in  a  medical  journal,  and  I  find  they  answer  far  better  than 
anything  else,  inasmuch  as  they  take  away  a  portion  of  skin  that  will  cut  into  three  or 
four  pieces,  and  the  section  includes  only  the  upper  layer  of  the  true  skin,  with  the  rete 
mucosum.  They  do  not  cut  into  the  fat  beneath  the  skin,  nor  divide  the  papilla;  suffi- 
ciently far  to  draw  blood  or  to  give  pain.    Patients  never  object,  with  this  instrument,  to 
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a  second  or  third  piece  being  taken  away,  should  it  be  deemed  necessary.  The  skin  may 
however,  be  removed  with  a  fine  lancet,  either  by  perforation  or  after  its  elevation  upon 
the  point  of  a  needle.  [I his  is  the  simplest  method,  and  certainly  as  good  as  any  other 
The  accompanying  cuts  show  the  process,  which  was  introduced  in  America,  I  believe,  by 
Hodgen  of  St.  Louis.]  I  generally  take  the  skin  from  the  fore  part  of  the  arm  or  the 
side  01  the  thorax. 

[Fig.  48.  FlG-  49< 


Cutting  grafts  by  means  of  an  ordinary  needle  thrust  under  the  epidermis.] 

_  Having  taken  away  the  skin,  the  fragment  should  be  cut  into  three,  four,  or  more 
pieces,  and  these  placed  about  half  an  inch  or  three-quarters  of  an  inch  from  the  margin 
of  the  sore,  and  about  one  inch  apart ;  for  there  is  no  doubt  that  the  engrafted  centre  haa 
a  stronger  influence  in  exciting  a  healing  action  in  the  margin  of  the  sore  when  placed 
near  it,  than  when  isolated  in  the  centre  of  a  granulating  surface. 

The  pieces  should  be  placed  upon  the  granulations,  and  gently  pressed  in.  There  is  no 
necessity  to  wound  the  granulating  surface.  They  should  be  covered  with  a  piece  of  oiled 
gutta-percha  skin,  and  the  whole  supported  with  cotton-wool ;  a  bandage  being  subse- 
quently applied,  so  as  to  press  moderately  upon  the  part,  and  keep  t  he  dressing  in  position. 
[It  is  well  to  leave  the  surface  uncovered  for  a  few  hours  after  grafting,  until  the  lymph 
fixes  the  minute  grafts  in  position.]  On  the  third  day,  but  not  before,  the  dressing  may 
be  removed  with  the  greatest  care,  and  a  fresh  piece  of  oiled  gutta-percha  skin  should  be 
subsequently  applied. 


Fig.  50. 


Fig.  51. 


Drawings  illustrating  the  cicatrization  of  sores  by  skin  grafting. 

The  appearances  of  the  engrafted  pieces  on  the  removal  of  the  first  dressing  vary  con- 
siderably. At  times  they  will  seem  palpably  to  have  taken  root  and  be  alive  ;  at  others 
to  have  disappeared  altogether  ;  whilst  in  a  third  class  the  surface  of  the  cuticle  will  be 
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seen  floating,  as  a  thin  film,  upon  the  secretion  of  the  sore,  the  basement  membrane  of  the 
cuticle — the  essential  part — being  left  (Fig  50). 

Under  all  these  circumstances,  however,  the  surface  of  the  sore  is  to  be  cleaned  with 
the  greatest  care,  a  stream  of  tepid  water,  from  a  dressing  can  or  squeezed  from  a  sponge 
over  the  part,  being  the  best  means  to  employ.  The  surface  is  on  no  account  to  be  wiped, 
for  the  grafted  portions  of  skin  are  easily  uprooted,  whilst  those  that  seem  to  have 
died  or  that  have  disappeared  often  show  themselves  again  later  as  "  cutifying  centres." 
As  soon  as  these  new  centres  are  established  in  large  sores,  other  pieces  should  be 
engrafted,  at  about  the  same  distance  from  the  new  pieces  as  those  were  originally 
inserted  from  the  margin  of  the  sore  ;  and  in  this  way  the  whole  granulating  surface  may 
be  speedily  covered  with  new  skin,  and  a  rapid  recovery  follow. 

How  the  engrafted  pieces  act  in  the  healing  process  is  not  yet  satisfactorily  settled,  and 
Reverdin's  questions,  already  quoted,  have  not  yet  been  completely  answered.  That 

they  do  act  as  direct  stimulants  to  the  sore 
pIG  52.  Fig.  53.  itself  and  more  particularly  to  the  margin 

of  the  sore,  there  can  be  little  doubt,  for 
as  soon  as  the  "  grafts"  have  taken,  the 
margin  of  the  sore  nearest  to  them  is  seen 
to  cicatrize  and  to  send  out  prolongations 
of  new  cicatrizing  tissue  to  meet  similar 
prolongations  from  the  new  cutifying  cen- 
tres :  the  sore  in  this  way  becoming  sub- 
divided by  bands  into  smaller  sores,  and 
then  rapidly  healing  (Fig.  51). 

That  the  engrafted  portions  grow  by 
the  proliferation  of  their  own  cells  is 
likewise  proved  by  the  fact,  that  in  the 
case  of  a  white  man  upon  whose  ulcerated 
leg  I  engrafted  four  small  pieces  of  black 
skin,  the  whole  being  no  larger  than  a 
barley-corn,  the  black  skin  grew  twenty- 
fold  in  ten  weeks,  to  the  extent  illustrated 
Drawings  illustrating  the  growth  of  black  skin  when       jn  Fig-  52,  gradually  enlarging  and  send- 

grafted  on  to  the  sore  of  a  white  man.  ing   out  prolongations    which   joined,  till 

one  patch  of  black  sin  had  formed,  as 
seen  in  Fig.  53.  The  ulcer  healed  as  rapidly  where  the  black  skin  was  grafted,  as  w  here 
the  white  was  placed.  The  engrafted  pieces  of  new  thus  grow  themselves  by  cell  develop- 
ment, they  stimulate  the  skin-forming  powers  of  the  margin  of  the  sore,  and  exert  at  the 
same  time  a  like  action  on  the  granulations  around. 

The  same  result  may  likewise  ensue  when  large  pieces  of  skin,  whether  removed  from 
the  patient  or  from  some  recently  amputated  limb,  are  transplanted.  The  dressers  at 
Guy's  have  frequently  engrafted  large  pieces  of  skin,  half  an  inch  square,  removed  from 
amputated  limbs  ;  the  pieces  on  removal  have  been  dropped  into  warm  water  in  their 
passage  to  the  wards  where  they  are  applied.  But  there  seems  to  be  no  advantage  in  this 
practice,  and  in  the  cases  in  which  it  has  been  adopted  a  large  proportion  have  failed.  In 
a  case  of  mine  the  grafts  took  root  and  excited  a  healthy  action  in  the  margin  of  the  sore; 
they,  however,  grew  but  little,  and  remained  on  the  cicatrix  of  the  sore,  as  bosses  of  skin 
with  well-marked  borders.  They  were  grafted,  it  is  true,  but  the.  grafts  seemed  to  have 
no  power  of  assimilating  themselves  to  the  tissues  on  which  they  were  placed  (vide  Model 
Guy's  Mus.). 

To  take  large  pieces  of  skin  from  the  patient's  own  body  is  an  objectionable  practice 
on  account  of  the  large  wound  it  creates,  and,  moreover,  is  unnecessary  in  the  majority  of 
cases,  as  small  pieces  appear  to  do  better.  To  take  them  from  another  subject  is  also 
objectionable  for  like  reasons  ;  but  still  more  so,  on  account  of  the  difficulty  that  sometimes 
accrues  from  a  want  of  power  in  the  new  graft  to  assimilate  itself  to  the  tissues  on  which 
it  is  placed,  and  from  the  risk  that  is  necessarily  run  of  introducing  into  the  blood  of  the 
living  subject  some  new  or  poisonous  element ;  a  risk  which  I  believe  it  to  be  wron"-  and 
unjustifiable  to  run,  and  that  1  would  not  allow  on  my  own  person.  For  these  reasons  I 
have  forbidden  my  dressers  adopting  the  practice. 

In  the  case  where  black  skin  was  transplanted,  I  did  it  with  the  full  concurrence  of  both 
patients ;  indeed,  both  were  rather  disappointed  that  the  operation  could  not  be  repeated. 
They  were  firm  friends,  and  the  link  I  formed  bound  them  closer ! 
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There  seems,  however,  no  objection  to  mincing  the  portion  of  integument  which  is  to 
be  employed  into  minute  fragments,  that  is  into  pieces  the  size  of  millet-seeds;  the 
thumb-nail  of  the  surgeon  being  the  best  table  for  the  purpose.  In  children  where  it  is 
inadvisable  to  remove  much  healthy  skin,  and  the  surface  to  be  covered  is  large,  the  plan 
is  excellent,  though  I  prefer  pieces  the  size  of  half  a  hemp-seed,  when  they  can  be  obtained. 
The  practice  of  applying  "  skin-dust,"  or  the  products  obtained  by  scraping  the  skin,  can- 
not be  recommended,  as  it  is  rarely  successful. 

Whether  this  newly  engrafted  skin  possesses  the  same  power  of  resisting  disintegrating 
changes  as  the  old  skin  is  not  yet  proved.  Some  observations  I  have  made  lead  me  to 
suspect,  that  it  is  in  some  cases  rather  liable  to  break  down  and  ulcerate  as  soon  as  the 
patient  begins  to  walk  after  the  sore  has  completely  healed,  whilst  in  others  I  have  found 
;i  sore  in  this  way  healed  is  more  capable  of  resisting  disintegrating  changes  than  another 
healed  by  unassisted  natural  processes.  At  any  rate,  it  is  necessary  to  observe  as  much 
care  in  the  after-treatment  of  the  case  as  ought  always  to  be  observed  after  the  cure  of  any 
other  son'  ;  and  more  particularly  to  afford  moderate  support  and  protection  to  the  part. 
For  this  purpose  there  is  nothing  better  than  to  bind  on  a  piece  of  slieet  lead  over  the 
cicatrix  when  the  seat  of  mischief  is  on  the  leg,  as  by  it  equal  pressure  as  well  as  protec- 
tion is  afforded. 

The  new  skin  soon  becomes  as  sensitive  as  the  old  ;  the  sensibility  of  the  cicatrix, 
under  these  circumstances,  indeed,  seems  to  be  greater  than  when  unaided  cicatrization 
is  allowed  to  take  place.  [There  is  probably  less  tendency  to  contraction  of  the  cicatrix, 
when  an  ulcer  has  been  rapidly  healed  by  numerous  skin  grafts.] 

[Plastic  Surgery. 

Plastic  operations  are  required  to  relieve  congenital  deformities,  to  restore  parts  lost  by 
disease  or  injury,  to  lessen  cicatricial  contraction  already  existing,  and  to  fill  up  gaps 
made  during  operations,  which  in  healing  might  do  harm  by  cicatricial  contraction.  The 
methods  employed  are  the  approximation  of  edges,  as  in  simple  harelip  operations ;  and 
the  transfer  of  flaps,  either  by  sliding,  by  twisting  the  pedicle,  or  by  obtaining  a  flap  from 
one  of  the  limbs,  and  applying  it  to  the  region  requiring  more  tissue.  Plastic  surgery 
seems  to  me  more  appropriately  applied  to  the  flap  method  than  to  the  mere  freshening  of 
edges  required  in  closing  fissures. 

The  proper  modes  of  repairing  deformities  of  the  various  parts  by  plastic  operation  are 
discussed  under  the  appropriate  headings,  but  it  will  be  well  to  give  at  this  point  some 
general  directions  as  to  the  details  of  plastic  surgery.  The  flap  should  always,  it' 
possible,  be  taken  from  healthy,  non-cicatricial  skin,  and  be  about  one-third  larger  than 
the  space  to  be  filled  by  it.  Of  course  no  attempt  at  reparative  surgery  is  to  be  made 
until  any  ulcerative  process,  which  may  have  created  the  deformity,  has  entirely  subsided. 
The  base,  or  pedicle,  of  the  flap  should  be  broad,  and  should  contain  the  main  vessels  going 
to  the  area  to  be  dissected  up,  but  should  not  be  placed  so  as  to  require  much  twisting  to 
get  the  flap  into  the  proper  position.  The  skin  and  subcutaneous  tissue  should  be  raised, 
since  a  thick  flap  is  apt  to  be  well  nourished.  All  hemorrhage  should  be  checked,  in 
order  to  allow  no  clots  to  lie  and  decompose  under  the  flaps  when  transferred.  The 
edges  of  the  cavity  to  be  filled  should  be  freshened,  and  the  flap  then  sutured  into  position 
without  tension.  The  raw  surface,  left  by  transferring  the  flap,  can  often  be  closed  by 
drawing  the  elastic  tissues  about  it  together,  or  it  may  be  allowed  to  granulate.  Skin 
matting  may  be  employed  to  assist  in  this  process. 

When  plastic  operations  are  done  to  relieve  or  prevent  cicatricial  contraction,  as  in 
ectropium,  or  after  removal  of  tumors  about  the  eyelids,  the  surgeon  must  be  careful  to 
take  his  flap,  or  flaps,  from  regions  where  tension  and  cicatricial  contraction  will  do  no 
harm. 

The  dressing  after  plastic  operations  should  be  such  as  will  allow  union  by  first  inten- 
tion, and  prevent  suppuration.  Carbolized  solutions  or  ointments  are  valuable.  Erysipelas 
is  to  be  dreaded,  because  it  will  often  vitiate  the  whole  operation.  The  flaps  if  not  well 
nourished  will  slough,  and  leave  a  larger  gap  than  the  primary  one.  These  complications 
must  be  avoided  by  a  proper  selection  of  time  and  method  of  operating,  and  by  judicious 
after-treatment.  Drs.  Buck  and  Prince  have  done  much  to  generalize  the  principles  of 
plitstic,  or  reparative  surgery — J.  B.  K.] 
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Chilbla  ins. 

Chilblains  are  local  inflammations  of"  the  skin,  and  are  to  be  met  with  in  subjects  ot 
a  feeble  circulation.  They  are  more  common  in  the  young,  and  in  women  than  in  men, 
and  are  generally  seen  on  the  toes,  fingers,  nose,  or  ears,  and  are  caused  by  any  sudden 
change  of  temperature  or  any  sudden  application  of  cold  or  warmth. 

They  Are  simple  congestions  of  the  skin  attended  with  tenderness  or  itching  ;  vesication 
of  the  skin,  when  the  inflammation  is  more  severe;  or  sloughing  and  ulceration  of  the 
skin,  when  a  broken  chilblain  occurs.  The  disease  may  begin  and  stop  at  the  first  or 
congestive  stage.,  or  run  through  all  the  stages — the  experience  of  each  subject  telling 
him  or  her  what  is  to  be  expected. 

Towards  evening  the  symptoms  of  irritation  are  always  increased,  and  any  external 
warmth,  as  of  a  fire  or  bed,  any  full  diet  or  stimulating  drink  aggravates  it ;  in  fact,  any- 
thing that  excites  the  circulation  in  the  part,  at  any  hour  of  the  day  or  night,  is  apt  to 
increase  the  symptoms. 

Treatment. — The  local  treatment  of  chilblains  is  no  less  important  than  the  general, 
and  more  successful ;  for  whilst  tonics,  good  diet,  external  warmth,  and  exercise  are 
necessary  to  improve  the  general  powers  of  the  patient  and  the  circulation,  local  stimu- 
lants are  of  great  value.  When  the  chilblain  is  not  broken,  the  local  application  of  the 
tincture  of  iodine,  of  a  solution  of  sulphate  of  copper  (three  grains  to  the  ounce),  of  cam- 
phor liniment,  of  soap  liniment  with  opium,  or  one-fourth  part  of  the  tincture  of  canthar- 
ides,  of  compound  tincture  of  benzoin,  or  of  simple  spirit,  not  only  gives  comfort,  but 
hastens  the  cure  of  the  disease.  The  parts  should  also  be  covered  with  strapping  spread 
on  leather. 

When  the  parts  are  broken,  water  dressing  with  the  use  of  thick  lint  and  oil  silk  or 
elastic  tissue,  are  the  safest  remedies,  stimulating  lotions  being  used  later  when  the  parts 
are  indolent  in  healing.  Olive  oil  3 ij ,  Acid.  Carbolic,  gr.  x,  and  Ext.  Opii  3j>  is  a  good 
formula. 

Warm  socks  and  loose  shoes  or  boots  are  always  indicated,  but  anything  like  pressure 
is  most  detrimental.  Exercise  also  should  be  taken  when  possible,  and  an  equal  tempera- 
ture ought  to  be  maintained. 

Frostbite. 

It  has  already  been  shown,  that  the  sudden  application  of  cold  to  any  exposed  part  of 
the  body  of  a  feeble  or  depressed  subject  is  liable  to  be  followed  by  "  chilblain ;"  and, 
when  concentrated  cold  is  applied,  under  these  circumstances,  for  a  period  sufficient  to 
arrest  the  circulation  in  a  part,  a  "frostbite"  is  the  result.  Sudden  and  severe  alternations 
of  heat  and  cold  under  exposure,  however,  even  in  healthy  subjects,  may  produce  this 
result,  and,  in  military  life,  this  fact  is  well  known. 

The  first  effect  of  cold  upon  a  part  is,  a  sense  of  numbness  and  weight  with  a  feeling  of 
tingling.  To  the  eye  the  skin  will  probably  appear  redder  than  usual,  and  if  the  part  be 
removed  from  the  influence  of  the  cold  at  this  time,  recovery  may  follow,  or,  in  feeble 
subjects,  a  superficial  "  chilblain."  If  the  cold,  however,  be  allowed  to  act  longer,  the 
parts  will  become  stiff,  and  at  last  insensible,  feeling  "  dead."  To  the  eye  they  will 
assume  a  white  and  waxy  aspect  and  be  senseless  to  all  impressions,  the  blood  having 
been  completely  driven  from  the  surface.  When  the  cold  has  been  suddenly  applied,  and 
is  sufficient  to  kill  the  structure  outright,  the  frozen  part  will  have  a  mottled  aspect,  from 
the  retention  of  blood  within  the  tissues.  Many  of  these  effects  may  be  produced  by  the 
ether  spray. 

The  constitutional  effects  of  cold  are  at  first  stimulating,  and  subsequently  depressing; 
excitement  passing  into  sleepiness,  and  this  into  torpor.  If  the  latter  be  yielded  to,  the 
sleep  will  end  in  death,  the  blood  being  sent  from  the  surface  of  the  body  to  the  brain  and 
other  viscera,  and  death  being  produced  by  blood  engorgement,  as  in  apoplexy. 

In  the  "  sleepy  and  depressed  stage"  of  cold,  if  the  patient  be  brought  suddenly  under 
the  influence  of  warmth,  and  placed  too  near  a  fire,  the  risks  of  lung  engorgement,  as  well 
as  of  rapid  gangrene  of  the  frozen  parts,  are  very  great,  for  by  sudden  reaction  the  arterial 
circulation  becomes  quickened,  and  all  the  parts  are  gorged  with  blood  which  they  have 
lost  the  power  of  propelling  onwards.  In  gangrene  from  frostbites  there  seems  reason  to 
believe  that  ulceration  of  the  duodenum  may  follow,  as  after  burns.  Mr.  Adams  has 
recorded  such  a  case  in  the  'American  Med.  Times'  for  1863. 

Treatment — Few  cases  require  more  care,  for  any  sudden  alternation  of  temperature 
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may  be  most  injurious.  The  aim  of  the  surgeon  should  be  to  recall  the  affected  parts 
gradually  to  their  normal  condition,  by  assisting  the  venous  circulation  by  gentle  friction 
in  the  course  of  the  veins  with  furs  or  flannel,  and  the  arterial  by  comparative  warmth 
applied  externally,  and  gentle  stimulants  administered  internally.  Neither  warm  water, 
nor  air,  nor  fire  should  be  allowed  to  approach  the  parts  until  the  natural  temperature  has 
been  partially  restored,  and  then  only  with  great  care.  Friction  with  snow  or  iced  water 
has  been  recommended.  On  reaction,  the  parts  may  be  raised  and  lightly  covered  with 
flannel  or  cotton-wool,  or  exposed  to  the  warm  air  of  a  chamber ;  whilst  food  and  stimu- 
lating drinks  are  carefully  administered,  warm  milk  with  a  little  brandy  being  the  best. 
Should  reaction  be  too  severe,  it  must  be  checked  by  lead  or  spirit  lotions. 

When  gangrene  follows,  and  only  small  portions  of  the  bodv  suffer,  such  as  the  integu- 
ment, the  parts  may  be  dressed  by  some  stimulating  application,  to  hasten  the  separatTon 
of  the  slough,  and  the  part  should  be  kept  warm ;  carbolic  acid  and  oil  are  probably  the 
best  applications  ;  tonics  should  also  be  given. 

When  large  portions  of  the  body  suffer,  such  as  the  whole  foot  (and  in  this  country  I 
have  seen  a  coachman,  who  had  on  new  tight  boots  on  a  bitter  winter  day,  lose  both  feet), 
amputation  may  be  called  for,  the  surgeon  always  waiting  till  the  line  of  demarcation  or 
limit  to  the  sloughing  process  is  fairly  marked. 

Boils  and  Carbuncle. 

These  affections  are,  in  a  measure,  allied,  and  are  both  due  to  inflammation  of  the  skin 
and  subcutaneous  tissue,  though  the  disease  probably  commences  in  the  latter.  In  both 
there  is  effusion  of  lymph  into  the  areolar  tissue  of  the  part,  and  in  both  this  generally 
sloughs,  although  in  the  boil,  the  slough  is  local  and  confined  to  one  central  point,  while 
in  carbuncle,  the  process  may  cover  an  extent  of  integument  varying  from  the  size  of  half 
a  crown  to  that  of  a  plate. 

Boils  are  met  with  in  two  forms  :  one  as  a  subcutaneous  swelling,  attended  with  little 
pain  until  the  skin  over  it  inflames  and  suppurates.  It  then  appears  as  a  conical-pointed 
swelling,  with  inflamed  indurated  areola;  this  causes  severe  distress,  until  the  parts  give 
way,  when  the  feeling  of  tension  and  throbbing  is  followed  by  relief  due  to  the  termination 
of  the  sloughing  process,  and  discharge  of  the  "  core."  When  the  slough  has  been  dis- 
charged, an  irregular  orifice  in  the  skin  is  seen  covering  in  a  cavity  in  the  cellular  tissue, 
which  subsequently  granulates,  leaving  a  depressed  cicatrix.  The  core  or  slough  is  com- 
posed of  skin  infiltrated  with  lymph. 

The  second  form  of  boil  begins  as  an  inflamed  follicle  or  pimple,  which  occasionally 
becomes  vesicular,  and  has  a  scarlet,  exquisitely  sensitive  areola.  It  suppurates  slowly, 
and,  as  a  rule,  terminates  with  a  less  well-marked  slough  than  the  former  kind.  Such 
boils  are  more  usually  multiple  than  the  other,  and  are  often  caused  by  the  application  of 
moist  dressings,  or  of  some  cadaveric  irritant. 

With  respect  to  the  causes  of  boils,  nothing  definite  can  be  laid  down.  That  they  are 
always  associated  with  some  debilitating  or  allied  cause  is  belied  by  daily  experience,  for 
they  are  certainly  often  seen  in  men  and  women  in  whom  no  such  condition  exists,  and  in 
subjects  wdio  often  declare  that  they  "  never  felt  better  in  their  lives."  As  a  rule,  howe^  er, 
this  is  not  the  case,  because  they  more  commonly  occur  in  subjects  who  have  either  been 
fed  to  excess  or  been  subjected  to  some  sudden  change  in  the  nature  of  their  diet ;  such 
for  instance  as  in  men  who  undergo  training  for  athletic  pleasures,  or  who  are  subjected 
to  the  influence  of  fetid  animal  exhalations,  as  met  with  in  a  skin-yard,  pathological  room, 
or  dissecting  room.  They  are  seen  also  in  the  diabetic  and  cachectic  subject,  as  well  as 
in  patients  enfeebled  by  any  fever  or  other  debilitating  cause.  Gamgee  tells  us  that  they 
are  often  the  result  of  eating  diseased  meat.  They  are  also  produced  by  the  local  contact 
of  certain  cadaveric  emanations  ;  the  newly  appointed  post-mortem  clerks  of  our  hospitals 
often  falling  victims,  the  poisort  acting  at  first  as  a  direct  irritant  upon  the  follicles  to  which 
it  is  applied.  They  are  far  more  common  in  some  years  than  in  others.  In  persons  who 
are  predisposed  to  their  formation  any  local  irritation  is  apt  to  produce  them,  such  as  the 
friction  caused  by  rowing,  the  application  of  a  poultice,  water  dressing,  strapping,  or  a 
blister.  They  attack  the  integument  of  any  part  of  the  body,  the  palms  of  the  hands  and 
soles  of  the  feet  being  apparent  exceptions. 

In  the  dense  integument  of  the  nape  of  the  neck,  buttock,  and  outside  of  the  thighs, 
they  are  more  chronic  and  painful  than  in  the  skin  of  looser  texture.  They  are  trouble- 
some local  affections,  but  seldom  endanger  life.  In  rare  instances  they  are  followed  by 
septicannia  and  death,  but  only  in  one  instance  have  I  known  this  to  occur. 
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Treatment — The  general  treatment  must  depend  upon  the  condition  of  the  body  and 
the  apparent  cause  of  the  complaint,  any  unwholesome  habit  being  corrected,  and  any 
evident  want  supplied.  Under  other  circumstances  the  practice  must  be  directed  on 
general  principles.  The  diet  should  be  nutritious,  but  not  too  stimulating,  exercise  short 
of  fatigue  should  always  be  allowed,  and  fresh  air  obtained  when  possible.  The  secretions 
should  too  be  looked  to,  and,  when  out  of  order,  corrected,  mild  laxatives  being  often  of 
service.  When  the  skin  is  secreting  unhealthily,  the  Turkish  or  warm  bath  i.s  of  great 
benefit;  moreover  alkalies  or  acids  ought  also  to  be  given  when  the  condition  of  the 
stomach  needs  them  ;  alkalies  and  bitters  are,  often  of  great  benefit. 

When  debility  exists,  quinine  is  invaluable,  and  in  London  or  large  towns,  its  combi- 
nation with  iron  is  required.  When  diabetes  is  present,  the  "feeding"  treatment  is 
probably  the  best.  Dr.  Jackson,  of  the  United  States,  gives  twelve  to  sixteen  grains  of 
quinine  a  day,  increasing  the  dose  daily  until  its  special  effects  are  produced,  and  then 
decreasing  it.  He  continues  the  treatment  for  a  month.  Yeast  in  doses  of  a  tablespoonful, 
taken  lasting  three  times  a  day,  occasionally  appears  to  have  a  rapidly  marked  beneficial 
effect,  although  in  what  way  it  acts  it  is  difficult  to  say.     [Arsenic  is  worthy  of  trial.] 

The  local  treatment  must  be  directed  much  by  the  local  symptoms,  it  being,  as  a  rule, 
a  better  course  to  let  the  boil  discharge  itself  or  dry  up  than  to  lance  it.  In  the  early 
stage  of  the  papular  or  follicular  form  of  boil,  the  free  application  of  alcohol,  spirit  of 
camphor,  the  nitrate  of  silver,  liquor  potassse,  or  iodine  tincture,  is  often  followed  by  its 
disappearance ;  but  in  the  other  kind  all  such  applications  are  worse  than  useless.  [A 
small  blister  over  the  papule  may  cause  it  to  abort.] 

When  the  pain  is  great  from  the  tension  of  the  part,  and  the  areola  of  inflammation  is 
spreading,  relief  may  generally  be  given  by  lancing,  and  when  the  slough  is  slow  in 
separating,  the  introduction  into  the  opening  of  a  point  of  potassa  fusa  is  followed  by  the 
rapid  cleansing  of  the  wound  and  granulation.  Poultices  may  be  applied  for  a  limited 
period  during  the  sloughing  stage,  but  not  for  any  length  of  time,  as  they  often  encourage 
the  appearance  of  others  ;  water  dressing  is,  however,  generally  preferable.  When  the 
local  inflammation  is  not  great,  the  plan  of  covering  the  boil  with  a  piece  of  plaster  with 
a  hide  in  the  centre,  is  very  beneficial.  At  times,  painting  the  areola  with  collodion  or 
colloid  styptic  answers  well.  When  boils  succeed  one  another  seriatim,  without  any 
definite  cause,  change  of  air  is  a  most  successful  remedy. 

Carbuncle. 

This  is  a  far  more  serious  affection  than  a  boil,  for  it  is  almost  always  met  with  in  the 
feeble  and  cachectic  subject,  and  generally  in  men,  rich  or  poor,  over  forty-five.  It  is 
very  frequently  associated  with  diabetes,  and  gouty  patients  are  particularly  prone  to  its 
attack. 

It  generally  occurs  singly,  and  is  slow  in  its  progress,  the  inflammation  in  the  skin  and 
cellular  tissue  beneath  spreading  as  a  brawny  inflammatory  effusion,  with  no  defined  border. 
The  redness  of  skin  is  rarely  vivid,  more  frequently  livid  ;  at  times  the  local  pain  is  severe, 
the  constitutional  depression  very  great.  The  sloughs  separate  slowly,  many  openings, 
as  of  many  boils,  allowing  them  to  escape,  and  the  whole  skin  at  times  separates  as  an 
ash-colored  layer,  leaving  an  irregular  cavity  undermining  the  neighboring  tissues.  The 
favorite  seats  of  carbuncle  are  the  skin  and  subcutaneous  tissue  of  the  nape  of  the  neck, 
back,  and  buttock.  They  occur,  however,  on  the  front  of  the  body  and  the  extremities, 
and  at  times  on  the  lip  or  face.  The  disease  is  so  slow  in  its  progress  as  at  times  to 
occupy  many  weeks,  one  part  going  through  its  course  while  the  disease  spreads  in 
another.  It  may  destroy  life  by  exhaustion  or  by  pyemia;  the  worst  form  of  pyaemia 
arises  from  it;  indeed,  M.  Labat  (' Med.-Chir.  Soc.  Bordeaux,'  18G8)  believes  pyaemia  to 
be  the  most  common  cause  of  death  in  carbuncle.  Rare  cases  have  been  recorded  in  which 
peritonitis  was  caused  by  the  extension  of  the  disease  from  the  abdominal  walls  into  the 
peritoneal  cavity. 

When  the  treatment  by  incision  is  adopted,  life  is  too  often  shortened  by  loss  of  blood. 
As  a  general  rule,  however,  carbuncle  is  not  a  fatal  disease.  Its  danger  depends  much 
upon  its  extent,  and  more  upon  the  complications  with  which  it  is  associated. 

Treatment — In  former  days  the  one  form  of  local  treatment  that  every  surgeon 
followed  was  that  of  the  crucial  incision +,  the  knife  being  passed  freely  throu"h°the 
tissues  to  the  base  of  the  inflammatory  effusion  ;  the  object  of  this  was  to  °-ive  room  for  the 
slough  to  separate  and  come  away.  In  modern  times  the  value  of  this  practice  has  been 
much  questioned,  for  it  was  too  often  found  to  be  followed  by  loss  of  blood,  where  blood 
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was  much  needed ;  nor  has  it  been  thought  that  the  incision  did  much  to  hasten  the  pro- 
gress  of  the  case  or  separation  of  the  slough.  It  is  still,  however,  a  popular  form  of 
practice.  I  was  taught  it,  but  after  observing  its  effects  have  long  given  it  up,  believing 
that  it  did  little  or  no  good,  and  was  often  followed  by  a  harmful  hemorrhage.  [The 
relief  from  pain  afforded  by  it  in  cases  of  great  tension  can  hardly  be  overestimated.] 

The  treatment  I  prefer,  and  have  adopted  for  many  years,  has  been  that  by  caustic, 
and  the  more  I  see  of  it  the  better  I  like  it,  It  has  been  strongly  advocated  in  this 
country  by  Pritchard,  and  in  America  by  Dr.  Physick.1  It  is  applicable  in  the  stage  of  the 
disease  when  the  cellular  tissue  is  brawny,  and  the  early  inflammation  of  the  skin  has 
subsided  ;  it  may  be  used  before  any  openings  in  the  skin  are  found,  either  as  Pritchard 
advises,  by  rubbing  the  caustic  potash  freely  in  the  centre  of  the  carbuncle  until  an  eschar 
is  fully  formed,  or,  which  is  preferable,  by  puncturing  with  a  scalpel,  and  inserting  the 
stick  or  a  small  piece  the  size  of  a  pea  well  into  the  diseased  tissues.  When  the  carbuncle 
is  large,  many  punctures  may  be  made,  one  to  every  area  of  surface  of  the  dimensions  of 
half  a  crown.  Where  openings  exist,  the  surgeon  has  only  to  insert  the  caustic  and  allow 
it  to  melt,  either  in  the  stick,  or,  what  is  better,  in  pea-like  masses,  by  means  of  dressing 
forceps,  passing  them  well  down  into  the  subcutaneous  tissue.  By  this  practice  the  slough 
is  certainly  cast  off  more  readily  than  when  incisions  are  made  or  the  case  left  to  nature. 
No  bleeding  takes  place,  and  very  little  pain  is  given  excepting  at  the  time.  With  this 
treatment  large  carbuncles  become  soon  healthy  granulating  wounds.  The  only  care 
required  is,  to  prevent  the  caustic  running  over  the  sound  skin.  During  this  treatment  a 
poultice  may  be  applied,  or  some  lotion,  such  as  Condy's  fluid,  carbolic  acid,  or  alcoholic 
lotion;  a  solution  of  opium  applied  to  the  part  often  gives  relief  to  pain.  Tonics,  good 
living,  and  fresh  air,  are  also  essential.  The  French  surgeons  prefer  the  use  of  the  Vienna 
paste.  By  these  means,  unless  the  carbuncle  is  associated  with  some  serious  malady,  such 
as  diabetes  or  pyaemia,  a  good  result  may  be  looked  for. 

The  plan  of  making  a  subcutaneous  incision  has  been  ably  advocated  by  Mr.  French 
and  M.  Guerin,  and  that  of  compression  by  Messrs.  O'Ferrall  and  M.  H.  Colles,  of  Dublin 
('Dub.  Quart.  Journ.,'  1864).  The  former  plan  I  have  tried,  but  have  Jailed  to  find  its 
advantage.  The  latter  I  have  not  employed,  having  been  already  well  satisfied  with  the 
caustic  treatment,    [It  has  been  suggested  to  inject  carbolic  acid  into  the  diseased  tissue.] 

M.  Gosselin  strongly  advocates  the  plan  of  making  deep  punctures  into  the  carbuncle  and 
evacuating  them  by  means  of  compression. 

The  best  thing,  writes  Paget  ('  Lancet,'  1869),  you  can  do,  if  the  carbuncle  is  small,  is 
to  cover  it  with  emplastrum  plumbi  spread  on  leather,  with  a  hole  in  the  middle  through 
which  the  pus  can  exude  and  the  slough  can  come  away.  When  the  carbuncle  is  large 
he  advises  the  common  resin  cerate,  and  over  it  a  linseed-and-bread  poultice  ;  perfect 
cleanliness  is  to  be  observed  during  the  sloughing  process. 

Facial  Carbuncle. 

This  has  been  often  miscalled  "  malignant  pustule."  It  was  probably  first  described 
by  a  clever  young  surgeon,  Harvey  Ludlow  ('  Med.  Times  and  Gaz.,'  Sept.  1852).  It  is 
generally  found  on  the  lip,  the  upper  one  being  the  more  commonly  involved,  as  an  oede- 
matous  inflammatory  swelling  of  the  part,  involving  the  nose  and  cheek,  often  preceded 
by  some  pustule  or  vesicle,  and  generally  accompanied  by  them.  It  is  almost  always 
associated  with  severe  pain.  It  ends,  as  do  most  cases  of  carbuncle,  with  sloughing,  and 
at  times  the  whole  substance  of  the  lip  or  cheek  gives  way.  It  is  associated,  like  carbun- 
cle, with  great  constitutional  depression,  and  its  special  danger  is  thrombosis  and  phlebitis 
of  the  cerebral  sinuses;  the  inflammation  of  the  veins  extends  from  the  affected  parts 
through  the  ophthalmic  veins  to  the  cavernous  sinus.  I  have  seen  six  cases  of  this  affec- 
tion, four  of  the  upper  and  two  of  the  lower  lip,  and  all  recovered.  In  only  one  did  the 
disease  extend  beyond  the  lip,  while  in  all,  the  disease,  as  far  as  local  treatment  was  con- 
cerned, was  left  to  natural  processes,  cleanliness  and  fomentations  being  alone  employed. 
Tonics  and  good  diet  were  given,  and  quinine  with  iron,  in  full  doses,  appeared  the  best. 
Paget  advises  cpiinine  in  sufficient  doses  to  produce  symptoms  of  cinchonism. 

M.  Reverdin,  interne  des  hopitaux,  gives  a  very  elaborate  essay  on  this  subject  in  the 
'Archives  Generales  de  Medecine,'  1870.  At  p.  162  of  the  August  number  he  thus  sums 
up  his  conclusions  : — 

['  Dr.  Physick  proposed  the  use  of  a  blister  applied  over  the  whole  inflamed  surface.  See  'Ash- 
hurst's  Surgery.'] 


142 


PERFORATING   ULCER  OF  THE  FOOT. 


1 .  Anthrax  and  furuncle  of  the  face  present  a  special  gravity. 

2.  This  gravity  is  due  to  the  ready  complication  with  phlebitis. 

3.  The  facial  phlebitis  is  attended  with  death,  either  by  extension  to  the  sinuses  of  the 
dura  mater,  or  by  becoming  the  source  of  purulent  infection. 

4.  Of  anthrax  of  the  face,  that  of  the  lips  is  more  frequently  complicated  with  phlebitis 
than  the  others.    This  may  be  explained  by  the  peculiar  texture  of  the  lips. 

5.  Anthrax  of  the  lips  has  nothing  in  common  with  malignanl  pustule. 

6.  The  involving  of  the  orbit  in  the  phlebitis,  as  demonstrated  by  exophthalmia,  shows 
almost  for  certain  the  implication  of  the  sinus. 

7.  Incision,  speedily  and  extensively  performed,  seems  to  be  the  best  means  of  [ire- 
venting  and  sometimes  of  arresting  the  phlebitic  complications. 


Malignant  Pustule  or  Charbon. 

This  is  a  disease  of  which  I  have  had  but  slight  personal  experience.  M.  Bourgeois, 
in  a  work  entitled  '  La  Pustule  maligne  et  (Edeme  malin'  (Paris,  18G1),  has  given  a  full 
description  of  it.  He  tells  us  it  is  derived  from  an  animal  poison,  and  that  it  is  commu- 
nicated to  man  by  direct  contact  with  the  body  of  a  diseased  animal,  or  with  any  material 
that  has  been  in  contact  with  the  disease.  It  is  found  chiefly  on  the  exposed  parts  of 
man,  such  as  the  hands  and  face,  and  begins  as  a  small,  red,  inflamed,  and  itching  spot, 
which  in  twelve  or  fifteen  hours  vesiculates,  the  skin  beneath  the  vesicle  appearing  as  a 
dry  brown  or  black  slough.  In  the  course  of  the  second  day,  another  crop  of  vesicles 
appears  around  the  original  seat  of  the  disease,  which  run  the  same  course.  About  this 
time  the  seat  of  the  original  disease  becomes  more  swollen,  appearing  as  a  defined  lump 
("  bouton"),  the  parts  around  being  cedematous,  and  the  whole  subsequently  sloughing. 
In  this  stage  of  the  disease  there  is  little  pain,  the  slough  is  always  dry,  and  there  is  no 
pus ;  the  sloughing  spreads  from  the  skin  down  to  the  subcutaneous  tissue,  instead  of,  as 
in  carbuncle,  from  the  latter  to  the  former. 

Malignant  pustule  is  also  rapid  in  its  progress,  four  to  nine  days  seeing  its  end.  It  is 
usually  ushered  in  with  rigors  and  symptoms  of  depression,  followed  by  vomiting  and 
great  depression ;  often  cold  sweats  and  delirium  occur,  and  the  patient  dies  from  the 
depressing  influence  of  the  animal  poison  before  its  local  effects  have  had  time  to  work. 
In  young  subjects,  the  prospects  of  recovery  are  greater  than  in  the  old,  and,  when  the 
hands  are  involved,  the  chance  is  better  than  when  the  head  is  affected. 

Treatment — The  disease  being  in  its  nature  local,  local  treatment  is  to  be  preferred, 
and  Bourgeois  tells  us  that  the  free  application  of  some  caustic,  such  as  the  potassa  fusa, 
so  as  to  destroy  fully  the  primary  vesicles  in  their  early  stage,  is  the  best  treatment ;  and, 
in  more  advanced  cases,  the  excision  of  the  slough  and  the  free  use  of  the  same  caustic  is  to 
be  recommended.  Tonics,  diffusible  stimulants,  and  such  means  as  are  usually  employed 
to  guard  against  the  tendency  to  death,  are  of  great  value. 


Perforating  Ulcer  of  the  Foot. 

This  affection  was  so  called  by  Vesigne,  of  Abbeville,  in  1850.  It  is  an  affection  which 
Mr.  Hancock  has  brought  prominently  before  us  in  an  able  paper  published  in  the  '  Brit. 
Med.  Journ.,'  June  26th,  18G9,  although  Cloquet,  Boyer,  and  Nelaton,  of  Paris,  have 
also  described  it.  Nelaton  says  it  "  commences  with  phlyct«nse  in  the  pad  of  the  foot. 
The  epidermis  is  raised  by  a  small  quantity  of  purulent  serum.  Others  describe  it  as 
commencing  like  a  flat  corn,  which  ulcerates.  When  this  is  opened,  the  subjacent  derma 
appears  of  a  rose  color,  and  when  touched  is  highly  sensitive.  This  state  may  continue 
for  some  time,  when  the  derma  in  its  turn  gradually  ulcerates,  and  a  small  fistulous  open- 
ing is  established  in  the  subcutaneous  cellular  tissue,  which  will  not  heal,  but  continues 
to  discharge  serum  slightly  tinged  with  pus.  If  after  five  or  six  weeks  the  sinus  is 
examined  by  a  probe,  the  subjacent  bone  is  felt  rough  and  necrosed,  and  a  sequestrum 
subsequently  forms. 

The  disease  is  probably  hereditary,  and  is  most  obstinate  in  its  character,  generally 
spreading  over  years.  It  is,  however,  chiefly  local,  and  confined  to  the  anterior  portion 
of  the  foot.  Medicine  has  little  power  over  it,  although  Fowler's  solution  has  been  much 
vaunted  for  its  cure,  still  with  insufficient  evidence,  and,  as  far  as  facts  can  <niide  us  it 
appears  Hancock's  conclusion  is  the  only  right  one,  and  that  is,  that  in  the  first  instance, 
when  dead  bone  exists,  it  should  be  removed.  «  But  if,  notwithstanding  the  disease 
returns,  there  can  no  longer  be  a  question  that  when  once  perforating  ulcer°of  the  sole  of 
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the  foot  is  established  and  recognized,  it  is  better  at  once  to  remove  the  whole  of  the 
metatarsal  bones,  either  by  Chopart's,  Syme's,  or  PirogofFs  amputation." 

These  cases  are  not  to  be  confused  with  the  suppurating  bursa!  or  bunions  found  in  feet 
deformed  from  short  or  tight  boots. 

Oriental  Sore. 

The  Oriental  sore,  which  includes  the  Delhi  boil,  Moultan  sore,  Aleppo  boil  or  Biskra 
bouton,  seems  to  be  due  to  the  use  of  brackish,  hard  well-water  (the  Delhi  well-water 
containing  45  to  50  grains  of  carbonate  of  lime  per  gallon)  ;  rather  than  to  the  presence 
of  an  animal  parasite,  aa  suggested  by  Messrs.  Alcock  and  Fleming,  of  the  Indian  Army 
(<  Med.  Rep.,'  1868).  It  shows  itself,  says  Sir  J.  Fayrer  ('  Practit.,'  October,  1875),  as 
an  "  intractable,  indurated,  indolent  sore,  papular  in  the  early,  encrusted  or  fungating  in 
the  advanced  stages ;  spreading  by  ulceration  of  skin,  single  or  multiple,  often  occupying 
extensive  surfaces  of  the  exposed  parts  of  the  body,"  and  its  secretion  contains  minute 
cell-growths,  by  which  the  disease  is  propagated.  It  may  attack  dogs  and  horses.  Messrs. 
I^wis  and  Cunningham  ('Appendix  to  12th  Report  of  Sanitary  Commissioners  with 
Government  of  India')  assert,  however,  that  the  disease  is  of  the  nature  of  a  lupus,  and 
should  be  treated  as  such.  Indeed,  they  describe  it  as  "  lupus  endemicus,"  '  Lancet,' 
April  7,  1877.  It  is  to  be  treated  by  personal  cleanliness,  the  avoidance  of  the  use  of 
hard  water,  the  early  destruction  of  the  sore  by  the  cautery  or  caustic,  and  the  application 
of  metallic  astringents.  Tonic  treatment,  a  good  diet,  and  if  possible  change  of  locality 
and  climate  should  be  secured. 

Mycetoma  or  the  Fungus  Disease  of  India. 

This  disease  has  been  described  by  Dr.  Carter,  of  Bombay,  in  the  'Trans,  of  the  Med. 
and  l'hys.  Soc.,'  Bombay,  1861,  and  in  a  memoir  published  by  Churchill,  1874,  and  is 
supposed  by  him  to  be  due  to  the  presence  of  a  fungus.  Other  authors  have  thrown  doubt 
upon  this  point,  and  amongst  them  F.  B.  Lewis  and  D.  Cunningham,  of  Calcutta,  who 
conclude  that  it  is  reasonable  to  infer  that  localized  spots  in  the  tissue  undergo  degenera- 
tive changes  into  a  substance  peculiarly  adapted  to  the  development  of  filamentous  growths, 
the  origin  of  which  in  situations  where  no  spore  could  penetrate  must  remain  matter  of 
perplexity  (M.  J.  Berkeley,  'Nature,'  November  9,  1876),  although  the  disease  is  wi  ll 
recognized.  Berkeley  observes,  however,  that  the  bodies  found  in  the  disease  "  so  nearly 
simulate  fungous  growths,  that  it  is  difficult  to  get  rid  of  the  notion  that  they  are  really 
vegetable  growths."  ('  Intellect.  Observ.,'  1863.)  The  disease  is  more  frequent  in  men 
than  in  women,  and  affects  all  classes,  rich  as  well  as  poor,  but  it  has  never  attacked  a 
European. 

The  disease  is  chronic,  and  affects  most  commonly  the  foot,  sometimes  the  hand,  and 
but  rarely  other  parts  of  the  body.  It  is  very  slow  in  its  progress,  and  has  no  tendency 
to  get  well  if  left  alone.  Usually  it  begins  on  the  plantar  surface  of  the  foot  or  the  palmar 
of  the  hand,  as  an  induration  in  or  under  the  skin  ;  this  subsequently  softens  down,  a  bleb 
then  forms  over  the  spot,  and  bursts,  leaving  a  sinuous  opening,  from  which  exudes  a  thin 
sanious,  sero-purulent  discharge.  As  the  disease  progresses,  other  indurations,  followed 
by  sinuses,  form,  till  the  foot  or  hand  becomes  one  indurated  diseased  mass,  riddled  with 
holes  the  orifices  of  sinuses  which  may  or  may  not  lead  to  bone  ;  and  in  extreme  cases  the 
bones  are  tunnelled.  These  sinuses  discharge  freely  a  putrid  sero-purulent  fluid,  containing 
"  fungus  particles."  The  fungi  are  of  two  kinds,  each,  according  to  Dr.  Carter,  marking 
a  variety  of  the  disease.  One,  the  dark  or  dark  brown,  is  globular  or  ovoid  in  form,  hard 
and  friable  in  consistence,  and  of  the  size  varying  from  a  pin's  head  to  that  of  a  bullet. 
The  other  is  pale  or  yellowish  in  color,  soft  and  cheesy  in  consistence,  and  of  the  size  of  a 
minute  speck  or  pea.  Dr.  Carter  and  others  believe  that  excision  or  amputation  of  the 
affected  part  is  the  only  sound  practice  to  be  adopted. 

Warts. 

These  are  growths  of  the  papillae  of  the  skin,  the  papilla?  being  usually  elongated  and 
their  epithelial  covering  thickened.  They  are  common  on  the  hands  and  other  parts  of 
the  body  of  the  young,  and  more  rare  in  the  adult.  When  on  exposed  parts  of  the  body, 
they  assume  a  horny  hardness  ;  but  wdien  surrounded  with  moisture  or  the  secretion  of  the 
skin,  they  are  soft  and  more  sensitive. 
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The  flat  wart  is  called  verruca  simplex,  the  pedunculated  verruca  digitata ;  and  these 
arc  said  to  be  more  common  in  the  scalp.  I  have  seen  them  on  the  neck,  orifice  of  the 
nose,  mouth,  eyes,  ears,  and  anus,  also  on  the  prepuce  and  labia.  I  have  seen  them  also 
on  the  tongue.  They  occur  at  times  beneath  the  nails  and  are  very  painful — subungual. 
The  worst  crops  of  warts  I  ever  saw  was  around  the  anus  of  a  boy. 

The  flat  watts  occasionally  come  and  go  in  a  way  which  cannot  be  accounted  for;  as  a 
rule,  they  are,  however,  persistent.  They  rarely  last  into  adult  life,  but  when  they  do 
they  seldom  grow  or  give  trouble.  In  exceptional  cases,  under  some  local  irritation,  they 
may  increase  and  assume  more  the  character  of  an  epithelial  cancer.  When  on  the  face 
this  change  is  peculiarly  liable  to  occur.  Not  long  ago  I  destroyed  an  epithelial  cancer 
by  the  ala  of  the  nose,  the  size  of  a  florin,  that  had  suddenly  appeared  in  a  wart  which 
had  existed  for  sixty  years,  nearly  all  the  patient's  life,  and  I  have  removed  from  the  lip 
of  a  man  a  cancer  that  had  grown  from  a  wart  which  had  existed  as  long  as  he  could 
remember. 

Venereal  warts  are  very  abundant,  whether  they  grow  from  the  glans  penis  or 
prepuce  of  the  male  or  labia  of  the  female.  They  are  pedunculated,  moist,  and  highly 
vascular,  and  are  clearly  contagious.  Warts,  however,  may  occur  at  times  in  these  parts 
without  any  venereal  contact. 

Treatment  Some  powerful  alkali,  such  as  ammonia,  to  dissolve  the  cuticle,  and  the 

subsequent  application  of  the  glacial  acetic  acid,  nitric  acid,  or  acid  nitrate  of  mercury, 
to  destroy  the  papillae,  is  the  best  plan  to  get  rid  of  the  harder  or  flat  warts.  Lunar  caustic 
is  an  unsatisfactory  and  tedious  remedy.  Pedunculated  dry  warts  should  be  cut  off  with 
the  knife  or  scissors,  and  the  moist  may  be  treated  in  the  same  way  when  not  too  exten- 
sive. When,  however,  they  are  extensive,  they  may  be  made  to  dry  up  by  the  applica- 
tion of  some  powder,  such  as  the  oxide  of  zinc,  or  even  starch.  Powdered  fresh  savine  is 
a  good  application,  Mr.  T.  Smith  recommending  it  to  be  mixed  with  the  powdered  diace- 
tate  of  copper.  The  perchloride  of  iron  in  tincture  is  also  serviceable.  Venereal  warts 
and  others,  when  extensive,  may  be  readily  destroyed  by  means  of  the  galvanic  cautery, 
the  patient  being  under  chloroform.  At  times  excision  is  the  best  practice.  In  the  large 
masses  that  are  found  on  the  genital  organs  of  women,  of  venereal  origin,  nothing  but  the 
removal  of  the  whole  with  the  labium  can  be  entertained  ;  when  the  ecraseur  of  the  gal- 
vanic  cautery  cannot  be  obtained,  the  ordinary  wire  instrument  may  be  used.  The 
hemorrhage  from  these  venereal  warts  is  generally  severe ;  and  the  surgeon  should  never 
attempt  to  remove  them  by  excision,  when  they  are  extensive,  without  having  at  hand 
some  good  styptic,  such  as  the  solution  of  the  perchloride  of  iron,  matico,  alum,  dry  and 
in  solution,  or  the  cautery  in  one  of  its  forms. 

Moles. 

Using  the  word  in  the  broad  sense  to  include  small  spots  of  discolored  skin,  and  cuta- 
neous connective  tissue  tumors  with  pigment,  with  or  without  unnatural  growth  of  hair 
or  skin  glands,  they  are  very  common;  few  people  being  without  one  or  more  upon  the 
surface  of  the  body,  while  many  have  them  in  numbers.  I  have  seen  a  woman  studded 
all  over  with  hairy  moles,  the  hairs  having  been  in  some  half  an  inch  long  and  bristly. 
Moles  are  generally  congenital,  but  at  times  put  in  an  appearance  later  in  life;  they  are 
rarely  of  any  great  importance  beyond  the  disfigurement  they  produce  ;  occasionally, 
however,  they  degenerate  or  become  the  seat  of  a  cancerous  disease,  the  melanotic 
cancer  having  frequently  its  origin  in  such  congenital  spots.  This  clinical  fact,  which  is 
now  fairly  recognized,  is  important,  and  renders  it  expedient  for  the  surgeon  to  excise 
anv  mole  that  has  a  tendency  to  grow  or  to  become  indurated  in  middle  life  ;  for  the 
melanotic  is,  as  a  rule,  a  soft  cancer,  and,  when  it  has  once  appeared,  is  prone  to  spread 
and  multiply  rapidly.  Many  of  the  most  virulent  forms  of  multiple  cancer  the  surgeon 
sees  have  their  origin  in  moles. 

Corns. 

These  are  thickened  cuticle,  the  result  of  occasional  pressure,  whether  on  the  toes  or 
feet,  from  tight  or  hard  boots;  or  on  the  hands,  from  the  mechanical  irritation  of  tools, 
&c.  It  should  be  remembered  that  they  are  the  result  of  occasional,  and  not  constant 
pressure,  the  latter  causing  atrophy  and  absorption.  Not  only,  wrote  Hunter  "  the  cuticle 
thickens,  but  the  parts  underneath,  and  a  succulus  (bursa)  is  often  formed  at  the  root  of 
the  great  toe,  between  the  cutis  and  ligaments  of  the  joint,  to  guard  the  ligaments  below." 
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Tins  bursa  forms  under  all  corns  when  the  pressure  is  not  removed,  in  all  old  and 
neglected  cases.  A  corn,  when  newly  formed,  can,  by  maceration,  be  elevated  from  its 
position  as  thickened  cuticle  only,  the  cutis  being  unaffected  ;  but  in  old  corns  the  cutis 
appears  to  atrophy,  and  the  papillae  to  disappear.  Such  corns,  writes  Mr.  T.  Smith 
('  Holmes  s  Sys.,  vol.  v),  <«  may  be  found  based  upon  the  fibrous  tissue  of  the  sheaths  of 
the  extensor  tendons  of  the  toes,  all  intermediate  structures  having  been  absorbed." 
>\  hen  a  bursa  has  formed,  it  may  inflame  or  suppurate,  and  give  rise  to  troublesome  con- 
ditions, such  as  will  be  described  under  "bunion." 

A  corn  is  called  "soft"  when  it,  forms  between  the  toes.  It  is  far  more  painful  and 
sensitive  than  the  "hard;"  it  grows  also  more  rapidly,  probably  owing  to  its  "miter 
moisture.  ° 

Treatment — Remove  the  cause  and  the  disease  will  disappear.  This  is  the  doctrine 
which  applies  to  corns  of  all  forms,  when  acted  upon  early.  Boots  which  are  too  loose  are 
as  injurious  as  those  which  are  too  tight ;  where  one  presses  the  other  rubs,  the  result 
being  the  same.  A  well-fitting  boot,  with  a  straight  inner  border  and  broad  top,  is  the 
best.  [The  width  of  the  sole  should  always  receive  attention.  It  is  too  often  the  custom 
of  shoemakers  to  measure  the  circumference  of  the  foot  over  the  top,  and  to  pay  no  atten- 
tion to  the  breadth  of  the  sole.]  To  remove  the  cuticle  nothing  equals  warm  water  ;  and 
after  soaking  the  part  in  it  for  some  time,  or  keeping  the  corn  covered  for  a  night  or  more 
with  water  dressing  and  oiled  silk,  the  whole  may  be  carefully  peeled  off  by  means  of  a 
knife.  After  the  removal  of  the  corn,  the  skin  should  be  protected  by  a  piece  of  soap- 
plaster  spread  on  leather.  The  application  of  nitrate  of  silver  has  been  recommended.  I 
have  known  it  produce  great  pain,  and,  when  applied  to  an  inflamed  corn,  much  harm  ; 
indeed,  in  one  case  sloughing  of  part  of  the  integuments  covering  the  little  toe ;  in  old 
people  it  is  dangerous.  The  application  of  the  glacial  acetic  acid  is  to  be  preferred. 
When  suppuration  takes  place  beneath  a  corn  it  should  be  relieved  by  a  puncture  as  soon 
as  possible,  and  water-dressing  applied.  Bursal  swellings  are  to  be  treated  as  bunions. 
Sof  t  corns  are  best  treated  by  taking  away  pressure  by  means  of  the  introduction  between 
the  toes  of  cotton-wool,  or  undressed  wool,  and  the  use  of  some  dry  powder,  such  as  the 
oxide  of  zinc  ;  the  corn  soon  becoming  a  dry  one,  and  easily  eradicated.  Acetic  or  car- 
bolic acid  is  a  good  application  in  obstinate  cases. 


Bunions. 

When  from  excessive  or  long-continued  pressure  a  bursa  forms  over  one  of  the  tarsal 
Or  metatarsal  articulations,  a  "bunion"  is  said  to  be  present,  and  the  most  common  seal 
for  this  affection  is  the  metatarsal  joint  of  the  great  or  little  toe.  This  tact  is  to  be 
explained  by  the  evil  tendency  which  boots,  as  generally  made,  have  to  draw  the  toes 
together  towards  the  central  line  of  the  foot.  The  central  axis  of  the  undeformed  great 
toe  being  thus  made  to  deviate  from  the  normal 

line,  which  runs  parallel  with  the  metatarsal  bone  Fig.  54.  Fig.  55. 

through  the  centre  of  the  heel,  to  an  abnormal 
one,  in  which  the  great  toe  itself,  looking  out- 
wards, forms  with  the  metatarsal  bone  at  the 
joint,  an  angle  pointing  inwards,  and  the  axis  of 
the  toe  falls  far  within  the  normal  one  of  the  foot 
(Fig.  54). 

Aston  Key,  however,  attributes  this  deformity 
more  to  excessive  weight  received  on  a  weak 
tarsus  and  metatarsus  from  over-standing  ;  the 
great  toe  being  gradually  forced  outwards  by  the 

oblique  bearing  of  the  foot  on  its  inner  plantar  Bunion.  Toe-cap  for  the  cure 

surface,  when  the  arch  of  the  foot  has  given  and  of  bunion, 

the  foot  become  flat.    [This  seems  substantiated 

by  the  fact  that  the  worst  deformities  of  this  kind  are  seen  in  the  lower  classes,  who  do 
not  seem  addicted  to  wearing  tight  shoes  as  much  as  the  more  educated  classes.]  Too 
short  boots  greatly  favor  this  change,  the  foot  by  such  being  compressed  longitudinally, 
and  the  arch  of  the  tarsus  increased  ;  the  toes  even  being  drawn  up  to  form  angles  with 
the  metatarsal  bones — the  great  toe  suffering  the  most.  When  bursa3  form  over  the  pro- 
jecting bones,  it  is  to  save  the  joints  from  in  jury,  and  at  times  these  form  over  the  dorsum 
itself.  Under  extreme  conditions  the  bursa  may  inflame  and  suppurate,  giving  rise  to 
obstinate  and  troublesome  sores.  In  still  more  extreme  or  neglected  cases  the  joint  of 
10 
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the  great  toe  may  be  involved,  ending  in  its  destruction  with  or  without  exfoliation  of 
bone. 

Treatment  When  the  nature  of  a  bunion  is  understood,  the  principles  oi  its  treat- 
ment become  clear.  Preventive  treatment  is  the  best,  and  consists  in  maintaining  the 
natural  condition  of  the  foot;  in  young  children,  and  in  girls  especially,  by  guarding 
against  the  flattening  of  the  foot  from  over-standing  or  walking  during  the  period  of 
growth,  and  against  altering  the  axis  of  the  great  toe  by  keeping  the  inner  line  of  the 
boot  straight;  and  in  no  way  by  too  short  boots  cramping  the  toot  longitudinally. 

When  a  bunion  exists  the  only  consistent  treatment  is  that  which  tends  to  restore  the 
misplaced  toes  to  their  natural  position  ;  when  the  great  toe  is  involved,  either  by  Key's 
plan  of  having  a  separate  compartment  made  in  the  boot,  so  constructed  as  to  keep  it  in  a 
straight  line  with  the  foot,  or  by  the  simple  apparatus  given  in  Sayre's  work  on  orthopaedic 
surgery  (Fig.  55),  which  consists  of  buckskin  or  linen  caps  to  the  toe  a,  a  few  inches  of 
elastic  webbing  b,  a  piece  of  adhesive  plaster  to  go  round  the  foot  c,  and  two  circular 
pieces  of  the  same  d  to  retain  all  in  position.  Even  in  severe  cases  this  practice  may  be 
successful,  and  in  the  old  and  confirmed  cases  the  same  is  to  be  adopted;  palliative  treat- 
ment, however,  is  at  times  practicable.  [Biggs'  apparatus,  or  the  dressing,  consisting  of 
a  cup-shaped  ring  of  leather  and  adhesive  plaster,  may  be  used.] 


[Fig.  56.  Fig.  57.  Fig.  58. 


Biggs'  apparatus.  Dressing  of  adhesive  plaster,  with  a  leather  or  felt  ring.] 


The  common  plan,  wrote  Key  in  1836  ('  Guy's  Hosp.  Rep.'),  "resorted  to  for  the  relief 
of  bunion  palliates  the  evil,  in  some  degree,  by  removing  the  pain,  and  taking  off  the 
pressure  ;  but  it  does  not  go  to  the  root  of  the  evil.  The  plasters  on  thick  soft  leather  are 
agreeable  to  a  painful  bunion  by  keeping  the  skin  in  a  pliant  state,  and  by  protecting  the 
part  from  pressure  ;"  but  they  do  not  cure  the  disease. 

Under  all  circumstances,  pressure  is  to  be  removed ;  nothing  like  a  tight  boot  ought  to 
be  thought  of,  a  wide  and  easy  one  being  worn.  To  the  inflamed  bunion  water-dressing 
is  the  best  application.  Should  suppuration  take  place,  an  early  incision  into  the  bursa 
should  be  made.  In  old  people,  however,  some  caution  is  called  for  in  carrying  out  this 
practice,  because  in  such,  where  from  diseased  arteries  or  other  causes  the  circulation  is 
feeble,  gangrene  of  the  part  or  a  troublesome  suppuration  may  arise.  When  suppurating 
sores  exist,  they  may  in  the  aged  require  stimulating  applications ;  in  the  middle-aged, 
the  bursa  may  be  laid  open  and  allowed  to  granulate,  or  be  excised.  In  the  early  stage 
of  a  bunion  the  mechanical  means  suggested  may  be  aided  by  the  local  application  of  a 
small  blister,  and  Mr.  Thomas  Smith  speaks  highly  of  the  local  use  of  the  biniodide  of 
mercury,  ten  grains  to  an  ounce.    ('Holmes's  Syst.,'  vol.  v,  ed.  2d.) 

In  the  last  stage,  when  the  joint  is  destroyed,  the  case  may  have  to  be  treated  by  in- 
cision of  the  parts,  excision,  or  even  amputation.  [Excision  of  the  joint  may  at  times  be 
adopted  when  there  is  great  deformity  without  caries.] 

In-grown  Toe-nail. 

This  is  a  troublesome  and  painful  affection,  and  is  more  commonly  met  with  on  the 
outer  side  of  the  great  toe-nail  than  on  the  inner,  though  it  may  occur  in  both  places. 
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It  is  usually  caused  by  external  pressure  upon  the  soft  parts,  the  movable  soft  parts  being 
pressed  upon  the  immovable  nail.  As  often  as  not,  it  is  due  to  the  collection  of  cuticle 
beneath  the  edge  of  the  nail,  this  cuticle  acting  as  a  foreign  body  and  by  its  pressure 
causing  ulceration.  Ulceration  having  once  been  set  up,  the  healing  process  is  prevented 
by  the  presence  of  this  cuticle,  together  with  the  pressure  of  the  edge  of  the  nail,  and  the 
soft  parts  covering  it  in.  Fungous  granulations,  as  a  consequence,  frequently  form,  and 
copious  discharge  takes  place,  the  affection  being  attended  with  severe  pain. 

TREATMENT — The  disease  being  the  result  of  pressure  applied  from  without  in  the 
shape  of  tight  boots,  or  from  within  in  the  form  of  indurated  cuticle  beneath  the  nail,  the 
surgeon's  main  object  in  the  treatment  is  to  take  away  the  exciting  cause  ;  and,  when  the 
collection  of  cuticle  exists,  by  the  careful  introduction  of  a  probe  beneath  the  nail,  to  pro- 
cure the  evulsion  of  the  foreign  body.  In  early  examples  of  the  disease  this  treatment  is 
often  sufficient.  [Shoes  with  box  toes  will  be  found  very  beneficial  in  the  milder  cases  of 
the  affection.]  When  external  pressure  has  been  the  cause,  and  ulceration  exists,  the 
soft  parts  may  be  carefully  pressed  away  from  the  sharp  edge  of  the  nail  by  the  careful 
introduction  beneath  the  overhanging  integument  of  a  small  roll  of  lint,  which  should  be 
well  pressed  down  to  the  bottom  of  the  sore,  and  fixed  in  position  by  means  of  strapping, 
applied  so  as  to  draw  the  soft  parts  away  from  the  nail.  This  treatment,  by  removing 
all  pressure  from  the  sore,  as  a  rule,  is  successfid.  When  the  fungous  granulations  are 
excessive,  and  the  discharge  profuse,  the  free  use  of  alum,  oxide  of 
zinc,  lunar  caustic,  the  solution  of  the  perchloride  of  iron,  or  more  Fig.  59. 

particularly  the  powdered  nitrate  of  lead  before  the  application  of  t lie 
lint,  is  of  great  value.  After  one  or  two  applications  of  the  lint,  in 
the  manner  previously  described,  the  soft  parts  will  have  been  so  pressed 
to  one  side  as  to  expose  the  edge  of  the  nail  with  the  surface  of  the 
sore  ;  and,  under  these  circumstances,  the  lint,  or  a  piece  of  thin  sheet 
lead  or  tinfoil,  may  be  carefully  introduced  beneath  the  edge  of  the 
nail,  and  the  dressings  renewed.  Under  this  treatment  a  rapid  cure 
readily  ensues,  and  if  no  external  pressure  be  re-applied,  and  the  nail 
is  allowed  to  grow  up  in  its  normal  square  form,  there  will  be  no  recur- 
rence. In  severe  cases,  where  the  soft  parts  so  overhang  the  nail  as  to 
be  unaffected  by  the  means  here  suggested,  or,  in  which  the  nail  per- 
forates the  soft  parts  (Fig.  59),  the  best  course  is  to  excise  the  over- 
hanging integument  by  means  of  a  scalpel,  for  by  this  method  the  ulcer  jirotrudingnail 
is  exposed,  and  all  external  pressure  at  once  removed,  the  sore,  as  it 
heals,  having  a  tendency  to  contract,  and  thus  considerably  to  diminish  the  chance  of  a 
repetition  of  the  affection. 

When  the  ulcer  has  spread  far  under  the  nail,  it  may  be  expedient  to  remove  a  portion 
of  the  latter  to  allow  of  cicatrization  ;  though,  in  a  general  way,  to  remove  half  the  nail, 
to  take  away  a  V  piece  from  its  centre,  to  scrape  or  notch  it,  are  only  temporary  remedies. 
They  may  succeed  for  a  time,  and  allow  the  sore  to  heal,  but  it  is  certain  to  recur  in  all 
severity,  as  soon  as  nature  has  restored  the  parts  which  the  surgeon  has  injured. 

To  cut  the  corner  of  the  nail,  under  the  idea  that  it  is  the  offending  body,  is  a  futile 
proceeding;  it  may  for  the  moment  appear  to  be  of  service,  but,  in  the  end,  it  is  injurious  ; 
indeed,  the  nail  should  be  left  square,  as  nature  made  it,  and  care  should  be  taken  to  see 
that  the  soft  parts  are  in  no  way  pressed  over  its  edge. 


Onychia  Maligna. 

This  is  a  disease  of  the  nail  matrix,  and  a  far  more  severe  and  obstinate  affection  than 
the  last.  It  is  found  most  commonly  in  unhealthy  children,  and,  as  a  rule,  is  started  by 
some  local  injury,  such  as  a  squeeze.  It  commences  as  a  swelling  of  the  end  of  the  toe 
or  finger,  with  the  other  external  signs  of  inflammation — redness,  heat,  and  pain.  These 
symptoms  are  soon  followed  by  the  exudation  from  beneath  the  nail  of  a  serous  fluid, 
which  is  often  fetid  ;  the  nail  itself  loosens,  sometimes  falls  off,  or  either  flattens  out  or  curls 
up  at  its  edges  (Fig.  GO).  When  this  occurs  a  foul  ulcer  is  visible  beneath.  In  extreme 
cases  the  affected  parts  assume  a  flattened  bulbous  form,  and  look  as  incurable  as  any  local 
affection  can  well  appear,  and,  in  rare  instances,  the  disease  involves  the  last  phalangeal 
joint  or  bone.  It  is  never  found  in  other  than  feeble  and  cachectic  children.  The  worst 
case  I  have  seen  of  this  nature  occurred  in  a  child,  ret.  10,  in  whom  the  fingers  and  thumbs 
of  both  hands  were  involved,  and  had  existed  for  years. 


148 


AFFECTIONS  OF   THE  NAILS. 


Fig.  60. 


Fig.  61. 


TREATMENT. — In  favorable  and  not  extreme  examples  of  this  affection  tonics  internally 
and  water-dressing  externally  suffice  to  bring  about  a  cure ;  while  in  Others  more  active 

local  treatment  is  called  for,  such  as  the 
application  of  some  mercurial  lotion, 
as  black-wash,  or  Abernethy's  lotion 
(formed  of  the  liquor  potassae  aresenitis 
5'j  to  gj  of  water)  or  the  red  oxide  of 
mercury  ointment.  In  the  case  to  which 
I  have  already  alluded  all  this  treatment 
failed,  even  after  the  evulsion  of  the 
nails — a  plan  of  treatment  that  should 
always  be  adopted  in  obstinate  eases. 
The  cure  was  at  last  effected  by  making 
a  clean  shave  of  the  dorsal  aspect  of  the 
extreme  phalanx,  taking  away  nail  and 
soft  parts.  This  course  was  resorted  to 
only  after  the  disease  had  existed  for 
five  or  six  years,  and  had  resisted  every 
form  of  treatment,  even  to  the  repeated 
evulsion  of  the  nails;  the  pain  being 
agonizing  and  demanding  surgical  in- 
terference. Fig.  61  was  taken  from  one 
of  the  fingers  of  the  patient.  Professor  Vanzetti,  of  Padua,  strongly  advocates  the  ap- 
plication of  the  powdered  nitrate  of  lead  to  the  ulcer,  and  my  own  experience  of  its  value 
justifies  me  in  strongly  recommending  it.  Constitutional  treatment  with  tonic  regimen  is 
always  necessary. 

The  disease  may  at  times  have  a  syphilitic  origin,  when  it  will  be  wise  to  adopt  specific 
treatment. 


Acute  onychia. 


Chronic  onychia. 


Other  Diseases  of  the  Nails. 

Under  the  influence  of  some  acute  diseases,  the  nails  cease  to  grow  and  the  arrest 
becomes  manifest,  as  convalescence  advances,  by  a  transverse  groove  in  the  nail,  while 
the  width  of  the  groove  denotes  the  duration  of  the  arrested  growth.    As  a  result  of 

hereditary  syphilis    Mr.   Hutchinson  has 


Fig.  62. 


Fig.  63. 


shown,  that  the  nails  may  become  com- 
pletely ridged,  while  even  in  acquired  syphi- 
lis, Hutchinson,  Wilks,  and  Fagge  have 
fairly  proved  that  the  nails  may  become  nar- 
row, thick,  ill-formed  bodies,  or  concave, 
rough,  and  black. 

Psoriasis  affects  the  nail  somewhat  in  the 
same  way,  the  nail  thickening  and  splitting 
vertically,  and  in  favus,  Fagge  has  shown 
that  the  part  may  become  thickened  and  of 
a  yellow  color  from  the  interstitial  deposit  of 
the  parasitic  disease.  Wilks,  in  the  '  Lan- 
cet' for  1868,  and  Fagge,  in  'Guy's  Hosp. 
Rep.,'  1869-70,  have  written  fully  on  these 
points.  At  times  the  nails  become  soft,  and 
in  feeble  subjects,  very  convex.  This  condition  is  said  to  be  common  in  phthisical  sub- 
jects, but  in  surgical  disease  1  have  often  observed  the  same  condition  appear  during  ill- 
ness, and  disappear  as  strength  returned.  I  regard  it  only  as  an  evidence  of  feeble  power. 
[A  chronic  inflammation  around  the  margin  of  the  nails  is  seen  at  times  among  servants 
apparently  in  good  health.  It  may  possibly  be  due  to  contact  with  irritating  substances 
concerned  in  their  occupation.] 

Horny  growths  occasionally  spring  up  beneath  the  nail,  as  seen  in  Fi"\  62,  and 
ungual  exostosis  very  frequently  appears— which  is,  a  bony  outgrowth  °from  the 
extreme  phalanx  of  the  great  or  other  toe,  as  seen  in  Fig.  63.    Both  require  excision. 


Horny  growth  from  beneath 
nail. 


Ungual  exostosis. 


ELEPHANTIASIS. 
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ELEPHANTIASIS. 

Tins  term  has  been  applied  to  two  very  different  diseases,  the  Elephantiasis  Gracorum, 
or  true  leprosy,  and  the  Elephantiasis  Arabum,  or  Cochin  or  Barbadoes  leg.  The  former 
is  probably  constitutional,  and  appears  as  a  tubercular  affection  of  the  skin,  more  espe- 

T  Z  ft  i6  r?'  ?ttendcd  ,Wilth  ,S°me  l0SS  0f  sen^tion.  It  is  usually  ushered  in  with 
B  ight  febrile  disturbance  and  local  oedema.  As  it  advances,  the  skin  thickens  and  the 
tubercles  multiply  ;  the  disease  spreads,  and  involves  the  tongue,  mouth,  nose,  eves,  and 
even  larynx  and  lungs.  In  extreme  cases  ulceration  and  disease  of  the  bones  exist  the 
subjects  ot  the  affection  dying  from  exhaustion,  if  not  from  suffocation.  It  is,  hanoilv 
rare  in  this  country,  although  it  does  occur  occasionally;  it  is,  however,  common  in  Nor' 
way,  in  the  Mediterranean,  and  in  the  Indies.  Dr.  Webster,  in  the  '  Med-Chir.  Trans.' 
for  1854  and  Mr.  Day  in  the  'Madras  Quart.  Journal'  for  1860,  give  valuable  informa- 
tion on  the  subject,  and  Dr.  Carter,  in  the  «  Trans.  Med.  and  Phys.  Society  of  Bombay,' 
vol.  vin,  new  series,  enters  fully  into  its  pathology. 

The  disease  has  been  regarded  as  incurableralthough,  since  the  introduction  of  the 
Gurjun  or  wood-oil  by  Dr.  Dougall,  of  the  Indian  Medical  Service,  in  1873,  better  results 
ot  its  treatment  may  be  expected.  The  oil  is  used  as  an  external  application,  made  into 
an  emulsion  with  lime-water,  in  the  proportion  of  one  part  to  three,  and  should  be  well 
rubbed  m  twice  a  day  for  two  hours  at  a  time.  It  has  also  to  be  taken  internally  in  two- 
drachm  doses  mixed  with  the  same  quantity  of  lime-water  twice  a  day.  With  this  treat- 
ment the  tubercles  are  said  to  soften  down  ;  and  in  their  place  watery  blebs  form,  which 
burst  and  discharge  a  clear  serous  fluid,  and  then  the  induration  gradually  subsides.  The 
oil  taken  internally  is  a  diuretic  and  purgative. 

To  the  surgeon  the  second  form  of  elephantiasis,  or  the  Elephantiasis  Arabum,  is  of 
the  greatest  interest.  It  is  possibly  a  local  affection,  and  quite  distinct  from  the  true 
leprosy.  It  appears  generally  in  one  or  other  of  the  lower  extremities,  or  in  the  male  or 
female  genital  organs  ;  showing  itself  as  a  general  infiltration  into  the  skin  and  subcuta- 
neous tissue  of  an  organizable  material,  whereby  the  integument  becomes  hypertrophied 
and  greatly  thickened.  In  advanced  disease  the  skin  falls  into  great  folds,  and,  between 
these,  fissures  form,  which  subsequently  pass  into  oozing  ulcers.  At  times  the  foot  and 
leg  become  the  seat  of  extensive  ulceration,  which  rarely  cicatrizes. 

It  generally  begins  with  some  febrile  attack,  and  the  affected  part  becomes  the  seat  of 
an  erythematous  redness  and  swelling,  which  subsides,  again  to  recur,  and  each  attack 
leaves  some  extra  thickening  behind  it.  I  have  observed  this  very  clearly  in  one  case, 
and  have  no  doubt  that  the  erythema  had  some  distinct  relation  to  the  disease. 

Dr.  Wise,  of  Calcutta,  in  is:!,"),  looked  upon  the  disease  as  one  of  the  venous  system, 
and  inflammatory.  Dr.  Carnochan,  of  New  York,  believes  it  to  be  associated  with  an 
enlargement  of  the  arterial  trunks  of  the  part,  and  upon  this  theory  based  his  practice  of 
tying  the  main  artery  of  the  limb,  thereby  starving  the  disease.  Mr.  Day,  in  the  paper 
already  alluded  to,  regards  it  as  consecutive  to  malarious  fever,  while  Mr.  Dalton  ('  Lan- 
cet,' 1840)  looks  upon  it  as  a  constitutional  disease,  like  the  leprosy.  From  the  many 
cases  I  have  seen  I  do  not  believe  in  the  theory  of  its  being  due  to  disease  ot'  the  venous 
system,  because  pathological  evidence  is  wanting  to  support  the  view,  yet  I  am  disposed 
to  regard  it  as  a  true  hypertrophy,  and  in  this  I  am  supported  by  the  clinical  fact  that  in 
some  cases,  though  not  in  all,  where  the  main  artery  of  the  limb  is  ligatured,  and  the 
vascular  supply  to  the  disease  cut  off,  a  recovery  takes  place. 

Carnochan,  of  New  York,  was  the  first  surgeon  to  perform  this  operation  (in  January, 
1851),  and  the  success  he  met  with,  as  published  in  a  memoir  on  the  subject  in  1858, 
induced  me  to  follow  his  example  in  1865.  My  case  in  all  its  details  was  published  in 
the  'Med.-Chir.  Trans.,'  I860,  and  the  benefit  of  the  operation  was  most  striking.  It 
occurred  in  the  case  of  a  Welsh  girl,  set.  25  ;  the  disease  had  been  of  two  years'  standing, 
and  was  spreading.  The  thigh  of  the  affected  limb  (Fig.  64)  measured  twenty-seven 
inches  round,  and  the  leg  nearly  twenty-three,  the  affected  leg  being  nine  inches  in  cir- 
cumference larger  than  the  sound  one,  and  the  thigh  seven.  Five  weeks  after  the  ligature 
of  the  external  iliac  artery  the  calf  of  the  affected  limb  measured  seven  inches  less  than  it 
did  at  the  time  of  operation,  and  when  she  left  the  hospital  the  limb  appeared  as  in  Fig. 
65.  The  rapid  disappearance  of  the  thickened  tissue  was  very  remarkable.  Since  the 
operation,  the  girl  has  gone  on  well,  is  companion  to  a  lady,  and  can  now  walk  ten  or 
twelve  miles.    The  limb  becomes  slightly  (edematous  only  on  over-exertion. 

I  have  performed  the  same  operation  three  times  since,  but  not  with  similar  success.  I 
ligatured  the  femoral  artery  of  a  man  who  had  the  whole  limb  involved,  the  thigh  being 
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only  slightly  so,  and,  for  a  time  everything  promised  to  be  as  successful  as  in  the  case 
previously  recorded ;  but  an  attack  of  erythema  came  on,  followed  by  renewed  swelling 
of  the  extremity,  which  never  disappeared.  In  this  case  the  size  of  the  superficial  femoral 
artery  was  extraordinary,  the  loop  of  the  silk  ligature  when  it  came  away  being  capable 
of  admitting  a  -No.  12  catheter.  The  vessel  seemed  to  be  nearly  the  diameter  of  my 
finger  and  was  very  thick.  In  a  more  recent  case,  however,  gangrene  of  the  foot,  followed 
by  death,  took  place. 


Fig.  64.  Fig.  65. 


Case  of  elephantiasis  Arabum  before  and  after  the  application  of  a  ligature  to  the  femoral  artery. 


When  this  operation  is  performed  the  vessel  should  be  ligatured  well  above  the  disease. 
I  may  add  that  Butcher  in  18G3  and  Alcock  in  18G6  had  successful  cases;  though  Fayrer, 
late  of  Calcutta,  and  Buchanan,  of  Glasgow,  have  not  met  with  successful  results. 

When  surgical  interference  of  this  kind  is  not  applicable,  elevation  of  the  affected  limb 
or  pressure  should  be  employed.    In  severe  cases  amputation  may  be  called  for. 

[Excision  of  a  portion  of  the  nerve-trunk  supplying  the  diseased  limb  has  been  done, 
subsequent  to  ligation  of  the  main  artery,  by  Dr.  T.  G.  Morton,  with  great  benefit  ; 
though  the  result  of  the  operation  was  impaired  by  the  death  of  the  patient,  nearly  five 
months  subsequently,  from  pulmonary  disease  and  abscess  in  the  opposite  limb.  The  case 
is  of  sufficient  importance  to  demand  a  more  detailed  account.  A  negro,  aged  30,  was 
admitted  into  the  Pennsylvania  Hospital  with  marked  elephantiasis  of  the  right  lower 
extremity,  existing  for  fourteen  years.    Ligation  of  the  femoral  artery  was  performed  in 


Fig.  66. 


Morton's  case  of  elephantiasis  treated  by  excision  of  the  sciatic  nerve. 


December,  1873,  and  the  limb  kept  elevated,  and  compressed  by  an  elastic  bandage. 
Three  months  subsequently  the  patient  was  discharged  improved.  Soon  after  leaving  the 
hospital  the  limb  again  increased  in  size,  and  the  opposite  one,  which  had  been  but 
slightly  affected,  began  to  enlarge  in  a  marked  manner.  In  April,  1878,  he  entered  the 
hospital  desiring  to  have  the  right  limb  amputated.  On  November  17,  1878,  the  sciatic 
nerve  was  exposed  and  an  inch  and  a  quarter  excised. 

"  On  the  19th  it  was  found  that  a  marked  diminution  in  the  size  of  the  limb  had  taken 
place.  From  twenty-three  inches  (which  the  calf  measured  prior  to  the  nerve-section)  it 
was  now  reduced  to  seventeen  inches — a  gain  of  fully  five  inches  in  the  circumference. 
On  the  2d  of  December,  two  weeks  after  the  operation,  the  limb  measured  fifteen  inches 
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in  circumference,  and  on  January  6th,  seven  weeks  after  the  operation,  the  calf  measured 
only  eleven  inches,  which  was  less  than  half  its  original  size.  Most  noteworthy  and 
curious  changes  occurred  in  the  condition  of  the  skin  itself.  The  dense  thick  rugose  skin 
gradually  peeled  off  in  large  masses  of  epithelial  flakes,  at  first  more  especially  about  the 
ankles ;  and  this  continued  until  the  skin  of  the  limb  as  far  as  the  groin  became  as  soft  as 
the  skin  of  an  infant.  Had  it  not  been  for  a  severe  attack  of  pleuro-pneumonia  which  the 
patient  was  seized  with,  he  would  have  been  able  to  have  been  about  the  ward  in  less  than 
a  fortnight."1 

The  pulmonary  complication  nearly  proved  fatal,  but  he  gradually  improved  until  De- 
cember 22d,  when  he  was  seized  with  pain  in  the  thigh  opposite  to  the  one  operated  upon. 
Deep-seated  suppuration  occurred  in  this  locality,  which,  combined  with  the  chronic 
phthisis  that  supervened,  caused  his  death  on  April  4,  1879. 

"  It  cannot  be  said  that  the  nerve-section  was  the  cause  of  death,  although  it  may  be 
thought  to  have  been  so  indirectly,  for  the  limb  upon  which  the  nerve-section  was  per- 
formed quite  recovered  its  functions,  and  was  in  fact  apparently  healthy.  The  occurrence 
of  pleuro-pneumonia,  and  subsequent  catarrhal  pneumonia,  readily  opened  the  way  for  the 
development  of  phthisis,  while  the  abscess  in  the  left  thigh,  from  the  broken-down  condi- 
tion of  health,  was  readily  accounted  for." 


Fig.  67.  Fig.  68.  Fig.  69. 


Tho  black  line  shows  the  region  of  total  anaesthesia  after  the  operation  ;  the  dotted  line  the  alteration  and  increase 
region  of  sensation  three  months  after  the  operation. 

A  post-mortem  examination  showed  the  existence  of  chronic  catarrhal  pneumonia,  and 
that  the  portion  of  nerve  fibres  constituting  the  external  popliteal  nerve  had  completely 
united.    The  accompanying  diagrams  are  of  greatest  interest — J.  B.  R.] 

ON  PARASITES. 

Guinea-worm.  The  Dracunculus  or  Mlaria  medinensis  is  one  of  the  most  trouble- 
some parasites  known  in  Africa,  Asia,  India,  and  tropical  America.  In  Europe  it  is 
only  occasionally  met  with  in  those  who  have  visited  the  above  districts. 

The  mature  worm  varies  in  length  from  two  to  six  feet.  It  is  cylindrical  in  form, 
white  in  color,  has  a  smooth  surface,  is  tough  and  elastic  ;  its  mouth  appearing  as  a  circu- 
lar orifice  ;  and  has  no  anus.  How  it  enters  the  body  is  unknown,  although  it  is  evident 
that  it  does  so  from  without,  and  probably  through  the  skin  of  some  part  that  has  been  in 
contact  with  water,  inasmuch  as  it  is  more  common  in  the  feet  than  in  other  parts  of  the 
body,  although  the  Madras  water-carriers  are  said  to  have  them  in  the  back.  At  any 
rate,  the  worm  gets  into  the  subcutaneous  areolar  tissue,  where  it  remains.    Busk  tells  us 


['  Surgery  in  Pennsylvania  Hospital:  Philadelphia,  1880,  p.  114.] 
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Guinea-worm  bleb  just  cut  off.    Dr.  Druitt,  '  Med.  Times  and  Gaz. 
Jan.  3,  1874. 


that  it  does  so  usually  for  about  twelve  months,  although  it  may  be  eighteen  ;  when 
mature  and  the  time  has  come  for  the  discharge  of  the  embryos  with  which  it  is  filled,  it 
makes  its  presence  known  by  boring  the  skin,  protruding  its  head  under  the  cuticle, 

raising  a  bleb,  and  coming  out 
Fig.  70.  bodily,  discharging  its  young  filariae 

externally. 

The  first  manifestation  of  the 
disease  is  usually  a  circular  bleb, 
as  represented  in  Fig.  70,  although 
it  often  happens  that  pain  and 
stiffness  of  the  affected  part  have 
been  complained  of  for  some  time 
previously.  The  bleb  contains 
sero-purulent  fluid,  and  the  sur- 
geon, in  order  to  find  the  worm, 
should  cut  the  raised  cuticle  off. 
"  There  will  then  be  seen  protrud- 
ing from  a  little  hole  in  the  centre 
of  the  denuded  cutis  one  or  more 
inches  of  the  worm  of  the  size  and  color  of  vermicelli  or  of  a  wax  match.  The  surgeon 
now  makes  a  small  quill-like  roll  of  adhesive  plaster,  rolls  the  worm  around  it,  and  gently 
draws  as  much  as  will  come  without  the  risk  of  breaking ;  and  this  is  repeated  day  after 
day,  till  at  last  the  tail,  which  ends  in  a  small  hook,  comes  wriggling  out,  and  the  case  is 
at  an  end."  (Druitt,  '  Med.  Times  and  Gaz.,'  Jan.  3,  1874.)  Under  these  circum- 
stances a  rapid  cure  takes  place.  Should  the  worm  break,  a  subcutaneous  abscess  is 
almost  sure  to  form  higher  up ;  and  when  this  is  opened  a  loop  of  the  worm  can  most 
likely  be  got  out  on  a  probe,  and  so  be  extracted  as  before. 

At  times  no  bleb  forms,  but  merely  a  subcutaneous  abscess.  In  exceptional  cases  more 
than  one  worm  may  exist.  Druitt  quotes  a  case  in  which  nineteen  had  been  extracted. 
Considerable  constitutional  disturbance  often  attends  these  local  changes. 
Chigoe,  Chigger,  or  Gigger,  or  Sand-flea. — This  is  found  in  the  West  Indies 
and  in  South  America,  but  the  impregnated  female  only  infects  man.  It  makes  its  way 
beneath  the  nails  or  between  the  toes  by  means  of  its  long  proboscis,  and,  having  gained 
an  entrance,  rapidly  increases  to  a  white  globular  vesicle  the  size  of  a  pea.  Some  local 
irritation  attends  its  presence.  To  prevent  trouble,  the  insect  should  be  carefully  turned 
out  of  its  bed  by  dilating  the  orifice  through  which  it  entered  with  a  needle,  care  being 
observed  not  to  rupture  the  globular  vesicle  which  contains  the  ova,  for  if  these  escape 
into  the  cellular  tissue  the  accident  is  often  followed  by  tedious  suppuration  and  ulceration. 

The  echinococcus  or  hydatid,  the  larva  of  the  taenia  echinococcus,  is  a  common 
entozoon  in  the  human  subject,  and  it  may  exist  as  a  microscopical  object,  or  as  a  cyst  of 
many  inches  in  diameter.  It  has  highly  elastic  laminated  walls,  lined  with  a  granular 
layer,  and  it  is  usually  inclosed  in  the  parts  of  the  body  infected  by  it  in  a  distinct  cap- 
sule, formed  by  exudation  into  and  the  consolidation  of  the  surrounding  tissue.  It  con- 
tains a  clear,  watery,  non-albuminous  fluid,  in  which  at  times  float  some  taenia  heads  or 
scolices,  the  so-called  echinococci,  or  in  which  are  found  the  hooklets  which  surround  the 
head. 

These  hydatids  are  met  with  in  any  part  of  the  cellular  tissue  of  the  body — in  the 
lungs,  liver,  abdominal  cavity,  pelvis,  and  even  in  the  bones — a  specimen  exists  at  Guy's 
in  which  the  spinal  column  was  affected.  I  have  seen  them  turned  out  of  the  breast, 
tongue,  thyroid  gland,  pelvis,  vagina,  uterus,  thorax,  and  bladder,  and  have  removed  a 
cyst  containing  them  from  the  muscles  of  the  neck,  axilla,  and  thigh,  as  well  as  having 
treated  many  also  in  the  liver. 

At  times  an  acephalocyst  contains  many  secondary  cysts.  I  removed  a  basinful  from 
one  occupying  the  pelvis,  and  they  were  of  all  sizes  ('  Path.  Soc.  Trans.,'  vol.  xvii). 
Hydatid  tumors  are  to  be  recognized  by  negative  symptoms ;  they  appear  as  tense,  globular, 
elastic  swellings  in  a  part,  and  give  rise  only  to  such  symptoms  as  are  to  be  explained 
mechanically  by  their  presence ;  when  dead  they  give  rise  to  suppuration. 

TREATMENT — This  must  vary  with  the  position,  size,  and  growth  of  the  hydatid 
tumors.  When  the  parasite  occupies  some  position  in  the  body  outside  one  of  its  "Teat 
cavities,  and  can  be  turned  out  of  its  bed  by  means  of  a  free  cut  into  its  capsule,  no  better 
treatment  is  required.    When  it  occupies  one  of  the  abdominal  viscera  or  one  of  the 
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serous  cavities,  it  should  be  left  alone,  unless  from  its  size  it  interferes  with  important 
functions  or  threatens  life,  but  this  point  will  be  discussed  in  another  page. 

The  cysticercus  cellulosae,  the  cystic  scolex  of  the  common  tapeworm,  is  found 
in  man,  and  is  said  to  be  the  common  parasite  of  the  "  measly  pig."  It  has  a  quadran- 
gular head,  short  neck,  and  cylindrical  vesicular  body;  the  head  being  surrounded  with 
characteristic  hooklets.  It  is  found  more  particularly  in  the  muscles  and  intermuscular 
tissue,  and  may  affect  the  viscera  as  the  former  hydatid.  It  is  known  to  occur  in  the  eye, 
brain,  heart,  &c,  and  can  be  treated,  when  interference  is  called  for,  by  an  incision  into 
tin'  pari  and  removal. 

Trichiniasis  will  be  considered  in  the  chapter  devoted  to  the  affections  of  the 
muscles. 


SURGERY  OF  THE  LYMPHATIC  SYSTEM. 


CHAPTEE  Y. 

INFLAMMATION  OF  THE  LYMPHATICS  AND  THEIR  GLANDS. 

The  absorbent  glands,  with  their  ducts,  are  liable  to  inflammation,  "  adenitis"  or 
"  angeiolencitis," " and  this  action  is  probably  the  result  of  the  absorption  of  some  septic 
material.  It  is  almost  always  associated  with  a  wound,  punctured  or  open,  inflamed,  sup- 
purating, healing,  or  scabbing;  with  some  point  of  irritation  or  suppuration,  even  a 
papule  or  pustule;  with  some  centre  from  which  morbific  elements  may  be  taken  up.  In 
what  is  called  a,  simple  wound  the  inflammation  of  the  absorbents  may  be  acute,  but  in 
poisoned  it  is  violent  and  diffused.  The  inflammation  always  follows  the  course  of  the 
absorbents,  leading  from  the  centre  of  absorption  towards  the  glands,  that  is,  towards  the 
body,  and  it  never  spreads  backwards.  When  it  has  reached  the  glands,  the  dis 
action  ceases  to  spread  ;  that  is,  it  expends  its  force  upon  the  group  of  glands  in  which 
the  absorbents  naturally  end,  and  does  not  extend  through  another  series  of  absorbents  to 
a  second  group.  The  morbific  material  is  arrested  in  the  glands,  at  least,  such  is  the 
usual  course  of  the  affection.  When  pyaemia  follows  or  complicates  the  case,  it  may  be 
open  to  question,  whether  the  poisonous  fluid  circulating  in  the  lymphatics  has  not  been 
allowed  to  pass  into  the  blood  through  its  usual  channels,  that  is,  through  the  inflamed 
glands  onwards,  but  it  is  at  least  as  probable,  that  the  same  septic  material  that  poisoned 
the  lymphatics  and  set  up  inflammation  in  the  tubes  and  glands,  was  taken  directly  into 
the  blood  through  the  venous  channels,  thus  giving  rise  to  blood-poisoning. 

Absorbent  inflammation  usually  manifests  its  presence  in  a  definite  way.  Pain 
in  some  of  the  glands  and  tenderness  are  generally  early  symptoms,  and,  with  these,  or 
soon  following  them,  will  be  seen  a  band  of  redness,  varying  in  diameter,  leading  from 
the  wound  or  infecting  centre  towards  the  gland.  This  red  line  may  be  continuous  or 
interrupted  ;  it  may  be  a  thin  streak  or  a  broad  stripe  of  redness,  and  in  some  instances 
so  radiate  into  the  surrounding  tissues  as  to  simulate  erysipelas.  The  wdiole  line  of  red- 
ness is  very  painful,  and  with  these  local  symptoms  there  will  be  also  some  febrile  dis- 
turbance, very  probably  the  attack  will  be  ushered  in  with  a  rigor.  It  should  be  noted 
that  the  red  lines  follow  the  course  of  the  absorbents  and  not  of  the  veins. 

Under  favorable  circumstances  and  treatment  these  symptoms  may  subside,  and  the 
red  line,  with  the  swelling  of  the  glands  and  cellular  tissue  around  the  inflamed  parts, 
together  with  the  constitutional  symptoms,  will  disappear. 

In  less  favorable  examples  suppuration  may  take  place,  either  as  a  local  or  diffused 
suppuration  of  the  affected  glands  and  surrounding  cellular  tissue;  as  a  local  abscess  in 
the  course  of  the  lymphatics,  or  as  a  series  of  local  abscesses.  In  extreme  cases  the  sup- 
puration may  partake  more  of  a  diffused  character,  such  as  that  already  described  as 
taking  place  in  phlegmonous  erysipelas. 
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With  these  local  changes  the  constitutional  symptoms  will  assume  different  features ; 
the  febrile  disturbance  probably  being  great,  but  marked  by  depression;  rigors  may 
repeat  themselves  at  regular  intervals,  these  generally  indicating  some  suppurative  process. 
When  typhoid  symptoms  appear  with  rigors  and  sweating,  the  case  has  clearly  become 
one  of  blood-poisoning  or  septicaemia. 

There  are  three  different  classes  of  cases  : — 

The  simple,  terminating  in  resolution  ;  the  more  severe,  ending  in  local  glandular  or 
lymphatic  suppuration  ;  and  the  complicated,  marked  by  diffused  inflammation  and  sup- 
puration with  general  blood-poisoning. 

In  the  simple  form,  the  poisonous  element  is  probably  of  a  diluted  or  but  slightly  irri- 
tating nature,  and  is  generally  some  altered  secretion  of  a  simple  wound  due  to  external 
irritation.  In  the  more  complicated  or  severe  forms,  the  poisonous  element  is  of  a  more 
active  kind,  and  has  been  either  introduced  from  without  in  the  form  of  a  distinct  animal 
poison,  such  as  is  derived  from  a  dissection  wound,  or  the  bite  of  an  animal ;  or  is  gene- 
rated from  within,  as  seen  in  puerperal  cases. 

Inflammation  of  the  absorbents,  erysipelas,  phlegmonous  or  otherwise,  and  septicaemia, 
are  all  closely  connected. 

The  effects  of  inflammation  of  the  absorbents,  however,  are  not  constant  or  alike  in  all 
cases.  In  some  the  glandular  enlargement  alone  is  to  be  recognized,  with  more  or  less 
extensive  suppuration  of  the  glands  and  their  surrounding  connective  tissue,  without  any 
external  evidence  of  inflammation  of  the  lymphatics  leading  to  the  glands.  In  others  the 
red  line  of  inflamed  absorbents  will  be  visible  without  glandular  complication,  or  little 
more  than  a  slight  induration  of  the  gland.  At  times  there  will  be  suppuration  only  along 
the  track  of  the  lymphatics  but  none  in  the  glands,  this  suppuration  taking  the  form  of 
local  abscesses.  I  have  seen,  in  a  case  of  absorbent  inflammation  of  the  forearm  and  arm, 
four  distinct  abscesses  in  the  line  of  inflammation,  with  only  axillary  glandular  tenderness. 

Occasionally  the  lymphatics  appear  as  a  hard  cord  beneath  the  skin.  In  a  case  I  had 
under  my  care  some  years  ago  this  cord  remained  hard  and  contracted  for  many  weeks 
after  all  signs  of  inflammatory  action  had  ceased.  It  occurred  in  a  gentleman  who  was  in 
the  habit  at  night  of  going  through  some  simple  muscular  exercise,  and  in  doing  this,  the 
cord  in  the  arm  snapped  on  the  inner  side  of  the  biceps.  I  saw  him  a  few  minutes  after 
the  accident,  and  felt  the  two  ends  of  it,  which  were  apart  for  about  an  inch.  Next 
morning  the  thin  skin  covering  the  anterior  surface  of  the  forearm  was  elevated,  loose  and 
baggy,  from  the  effusion  of  fluid  beneath  it.  There  were  no  signs  of  inflammation  or  pain 
beyond  local  tenderness  at  the  point  of  rupture  of  the  lymphatic  cord.  In  four  or  five 
days  the  fluid  was  reabsorbed,  and  convalescence  restored,  the  hard  cord  gradually  disap- 
pearing, and  all  traces  of  its  separation  becoming  lost.  I  looked  upon  the  effused  fluid  as 
lymph  that  had  been  poured  out  by  the  divided  lymph  tube,  and  which  had  been  taken 
up  again.    I  have  not  seen  a  similar  accident  since. 

This  absorbent  inflammation  is  most  common  in  the  extremities,  though  it  may  occur 
anywhere.  There  seems  no  doubt  that  a  large  number  of  the  cases  of  glandular  abscesses 
are  of  this  nature.  Pelvic  abscesses  in  women  are  known  to  be  of  this  kind,  because  pus 
has  been  found  in  the  absorbents  of  the  part. 

Glandular  suppuration  in  the  neck  is,  from  its  position,  a  dangerous  affection,  the  con- 
nective tissive  of  the  parts  being  so  loose,  and  the  fascia  covering  them  so  firm,  that  bur- 
rowing suppuration  often  takes  place.  These  deep-seated  suppurations  should  be  opened 
early,  and  as  soon  as  any  local  evidence  of  pus  exists ;  and  in  this  way,  viz.,  by  cutting 
through  the  fascia  with  a  lancet,  and  thrusting  a  director  or  forceps  into  the  deep  connec° 
tive  tissue.  I  have  opened  an  abscess  at  the  base  of  the  tongue  in  this  manner,  from 
beneath  the  jaw,  with  an  excellent  result.  The  swelling  affected  deglutition  and  respira- 
tion, and  threatened  life. 

Treatment — When  any  indications  of  absorbent  inflammation  show  themselves,  the 
wound  or  sore  should  be  well  cleansed,  the  scab  removed,  and  any  collection  of  pus  let 
out.  The  affected  limb  should  be  raised,  the  foot,  when  involved,  brought  higher  than 
the  hip,  the  hand  or  elbow  than  the  shoulder ;  and  warm  poppy  fomentations  should  be 
applied  along  the  whole  course  of  the  lymphatics  up  to  the  group  of  glands  in  which  they 
terminate.  Some  surgeons,  particularly  the  French,  advise  that  the  inflamed  line  should 
be  pencilled  with  caustic,  and  dry  warmth  applied,  such  as  cotton-wool ;  but  I  prefer  the 
practice  already  indicated,  as  it  seems  to  give  more  comfort.  Leeching  is  rarely,  if  ever, 
required.    [The  application  of  mercurial  ointment  has  been  highly  recommended']  ' 

As  soon  as  suppuration  appears,  the  abscess  must  be  opened,  whether  this  follows 
directly  upon  the  inflammation  or  subsequently;  inasmuch  as  suppuration  at  times  is  very 
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insurious.  At  the  very  earliest  period  of  the  inflammation,  when  the  tongue  is  foul,  an 
emetic  certainly  seems  to  have  some  influence  in  checking  its  progress.  It  is  a  simple 
and  valuable  remedy.    A  good  saline  purge  is  also  beneficial.  P 

Sedatives  should  be  given  to  allay  pain,  such  as  small  doses  of  morphia  three  times  a 
day,  with  a  double  dose  at  night,  to  induce  sleep.  When  suppuration  has  taken  place 
tonics  may  be  administered,  and  iron  is  the  best. 

In  chronic  cases,  where  induration  in  the  tract  of  the  ducts  remains,  mercurial  ointment 
and  friction  are  sometimes  valuable. 

Glands  are  very  apt  to  inflame  after  fevers  or  the  exanthemata ;  and  particularly  those 
in  the  neck.  These  affections  often  give  rise  to  much  local  distress.  In  patients  who 
are  not  extremely  feeble  these  enlargements,  as  a  rule,  subside  by  themselves  under  care- 
ful management.    In  exceptional  cases  they  suppurate. 

Local  warmth  applied  by  means  of  cotton-wool,  tonics,  and  nutritious  food,  are  the  best 
remedies ;  but  when  suppuration  threatens,  warm  fomentations  are  more  grateful  to  the 
patient.  Abscesses  should  be  opened  early.  Before  opening,  however,  it  is  well  to  try 
what  drawing  off  the  pus  by  means  of  the  «  aspirator"  may  accomplish,  repeating  the 
operation  as  the  pus  re-collects.  In  some  instances  a  cure  may  be  effected  by  "these 
means,  and  thus  a  scar  is  prevented.    Should  it  fail,  an  incision  ought  to  be  made. 

The  local  application  of  iodine  under  these  circumstances,  although  a  common  remedy, 
does  not  appear  to  be  of  much  value. 

Chronic  granular  enlargement  is  a  very  common  affection.  When  found  in 
the  so-called  strumous  subject  the  disease  is  regarded  as  a  strumous  one  of  the  glands,  yet 
it  is  very  difficult  to  lay  down  any  definite  cause  for  its  appearance.  It  is  found  in  the 
strumous  and  feeble  child,  it  is  true,  as  a  chronic  and  slightly  painful  enlargement  of  a 
gland  or  glands,  more  particularly  those  beneath  the  jaw  and  about  the  neck,  and  comes 
on  sometimes  after  exposure  to  cold,  some  slight  illness,  local  irritation,  or  without  any 
definite  cause,  often  subsiding  spontaneously  on  the  removal  of  the  cause  or  on  the  im- 
provement of  the  general  health.  There  always  exists,  probably,  some  local  cause  of 
irritation.  At  times  these  glands  suppurate  and  leave  ugly  sores,  the  cellular  tissue 
around  the  gland  becoming  destroyed  and  the  skin  consequently  undermined.  The  pus 
from  these  glandular  enlargements  is  sometimes  ill  formed  and  curdy;  and  when  it  attends 
the  breaking  down  of  some  old  disease  it  may  contain  chalky  deposit,  this  being  some 
degenerated  or  dried-up  tuberculous  or  other  matter. 

Hodgkin's  disease  of  the  glands — There  is,  however,  another  chronic  enlarge- 
ment of  the  glands  that  appears  to  differ  in  all  ways  from  the  local  enlargements  to  which 
attention  has  just  been  drawn.  It  was  first  described  by  Dr.  Hodgkin  in  the  '  Med.-Chir. 
Trans.,'  vol.  xvii,  and  may  be  called  Hodgkin's  disease  of  the  glands,  or,  for  the  sake  of 
distinction,  glandular  tumors.  He  observed  it  first  in  the  mesenteric  glands,  though  any 
or  all  may  be  effected.  In  it  the  glands  become  very  much  enlarged,  even  to  the  size  of 
an  egg,  and  apparently  more  numerous  ;  they  present  a  smooth  external  appearance,  and 
have  a  soft  semi-fluctuating  elastic  feel.  On  section,  the  surface  of  the  gland  presents  a 
smooth,  bloodless,  semi-transparent,  loose,  succulent  structure  ;  microscopically  it  is  made 
up  of  glandular  tissue  and  abundance  of  fibro-nucleated  tissue  ;  it  is  of  a  tough  leathery 
consistence,  and  exudes  a  clear  serous  fluid.  The  tumors  are  always  free,  each  beinc 
separable  from  the  others. 

To  the  surgeon,  the  disease,  at  times,  appears  as  a  local  movable  glandular  tumor  of  a 
slow  painless  growth,  which  medicine  has  no  power  of  influencing  ;  it  has  the  local  clinical 
appearance  of  a  benign  fibro-cellular  tumor,  and  has  often  been  excised  as  such. 

In  other  instances  the  tumors  are  multiple,  three,  four,  or  more  existing  in  one  locality, 
chiefly  in  the  neck.  In  exceptional  instances  the  tumors  are  more  numerous.  I  have 
seen  a  case  in  which,  on  one  side  of  the  neck,  the  subcutaneous  tissue  seemed  filled  with 
loose  glandular  tumors,  readily  movable  one  upon  the  other,  as  if  simply  confined  by  skin, 
in  the  same  way  as  the  adenoid  tumors  of  the  breast  are  occasionally  met  with.  In  still 
rarer  examples  the  whole  glandular  system  seems  to  be  affected,  every  group  of  glands 
not  only  being  apparently  enlarged  in  size,  but  also  increased  in  number. 

This  disease  is  often  associated  with  an  enlarged  spleen,  and  appears  pathologically  to 
be  allied  to  that  blood  disease  now  known  as  leucocythamiia,  notwithstanding  that  in  many 
instances  the  white  corpuscles  are  not  in  excess. 

On  one  occasion  I  had  an  opportunity  of  watching  the  gradual  development  of  this 
affection.  It  began  in  the  cervical  glands,  and  gradually  involved  the  whole  glandular 
system,  the  boy,  at  the  age  of  fifteen,  dying  with  an  enormous  spleen  and  glandular  tumors 
in  every  region.    His  blood  was  made  up  almost  entirely  of  white  blood-corpuscles,  death 
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resulting  from  exhaustion.  [This  disease  lias  been  designated  lymphadenoma,  and  is  well 
illustrated  by  a  case  reported  in  the  '  Transactions  of  the  College  of  Physicians  <>l  Philadel- 
phia,9 series  iii,  vol.  i,  by  Dr.  J.  H.  Hutchinson,  who  gives  a  valuable  bibliography  of  the 
subject.  The  forms  of  lymphatic  disease  are  quite  fully  discussed  in  the  'Transactions  of 
the  Pathological  Society  of  London'  for  1878.] 

Treatment. — For  the  ordinary  or  strumous  enlargement  of  the  glands  in  children  there 
is  no  drug  equal  to  cod-liver  oil,  the  syrup  of  the  phosphate  or  of  the  iodide  of  iron,  or 
the  tincture  of  quinine  being  capital  additional  remedies. 

I  have  not  much  faith  in  the  local  application  of  iodine  in  the  form  of  the  tincture ;  as 
after  the  second  application  the  skin  ceases  to  be  an  absorbing  surface,  and  the  iodine 
becomes,  therefore,  a  mere  irritant.  For  some  years  I  have  been  accustomed  to  order  the 
solid  iodine  to  be  placed  in  a  perforated  box,  and  on  a  shelf  in  the  sitting  and  bedrooms ; 
the  iodine  in  this  way  evaporating  gradually  and  iodizing  the  air.  In  all  glandular,  as  in 
thyroid  enlargements,  this  mode  of  employing  the  drug  seems  to  be  of  considerable  value. 

The  iodide  of  ammonium  as  an  ointment  is  a  useful  application  when  rubbed  in,  the 
iodine  by  this  process  becoming  absorbed. 

Good  food  and  fresh  air  are  also  essential  points  in  the  treatment  of  these  cases. 

In  Hodjrkin's  glandular  tumors  iron  in  full  doses  and  cod-liver  oil  seem  to  be  the  best 
remedies ;  that  is,  patients  who  can  take  them  appear  to  improve  in  their  general 
health,  while  the  disease  does  not  progress  so  rapidly  under  their  use  as  without  it;  but, 
upon  the  ultimate  issue,  no  remedy  seems  to  have  any  decided  influence,  and  it  always 
ends  fatally  in  two  or  three  years.  When  isolated  glandular  tumors  exist  they  may  be 
dealt  with  as  local  tumors  and  removed.  This  practice  should,  however,  only  be  carried 
out  when  the  tumor  is  in  the  way  and  interferes  with  life's  value  or  usefulness.  Under 
other  circumstances  they  had  better  be  left  alone. 

In  all  glandular  enlargements,  however,  with  the  exception  of  Hodgkin's  disease,  the 
local  cause  of  irritation  should  be  looked  into,  with  a  view  to  its  being  removed  ;  because, 
practically,  it  is  well  to  regard  all  glandular  enlargements  as  due  to  a  chronic  source  of 
irritation,  in  the  same  way  as  acute  adenitis  is  known  to  be  a  result  of  inflammation  of  the 
lymphatics.  [The  condition  of  the  teeth  should  always  be  investigated  in  cervical  ade- 
nitis.] 

Lymphatics  may  be  wounded  by  accident  or  by  design,  and  no  bad  result  ensue.  At 
times,  however,  a  fistulous  opening  that  discharges  lymph  may  remain.  The  same  conse- 
quence may  be  the  result  of  disease.  Dr.  H.  V.  Carter,  of  Bombay,  has  recorded  three 
such  cases  in  the  '  Med.-Chir.  Trans.,'  vol.  xlv,  and  Dr.  Day  another  in  the  '  Clinical 
Soc.  Trans.,'  vol.  ii.  Through  the  kindness  of  the  latter  I  had  an  opportunity  of  seeing 
his  case.  It  was  reported  on  by  a  committee  of  the  society,  and  they  confirmed  the  view 
taken  of  it.  It  was  one  of  hypertrophy  of  one  lower  extremity  of  a  boy,  with  the  occa- 
sional discharge  of  chyle  from  vesicles,  which  were  formed  on  varicose  lymphatics.  The 
hypertrophy  had  clearly  an  intimate  connection  with  the  distended  state  of  the  lymphatics 
of  the  limb. 

Disease  of  the  glands,  as  connected  with  cancer  and  syphilis,  is  referred  to  in  the  chapters 
devoted  to  those  subjects. 

DISEASES  OF  THE  THYROID  GLAND. 

The  thyroid  is  a  ductless,  yet  highly  vascular,  gland,  has  as  large  a  vascular  supply  as 
any  gland  in  the  body,  and  it  is  supposed  to  have  some  connection  with  blood  formation. 
It  is  also  freely  supplied  with  lymphatics.  It  is  also  a  tabulated  encapsuled  gland,  with  a 
cellular  structure,  the  cells  containing  a  glairy  fluid.  When  it  is  simply  enlarged  it  is 
said  to  be  hypertrophied,  or  the  seat  of  goitre  or  bronchocele  (simple  adenoid  enlargement), 
and  it  is  well  known  that  these  goitres  attain  a  large  size.  Sometimes  they  are  appa- 
rently composed  of  simple  increase  of  tissue,  the  enlarged  gland  having  much  the  same 
appearance  on  section  as  the  small  and  healthy  one ;  at  other  times  the  structure  of  the 
tumor  is  coarser,  more  cellular,  or  cystic  (cystic  enlargement"),  the  cysts  occasionally 
assuming  large  dimensions  ;  while  in  a  third  the  gland  is  more  solid  and  fibrous,  or  more 
or  less  mixed  with  cysts  (fibrous  or  fibro-cystic  disease).  The  thyroid  gland  may 
inflame,  as  well  as  suppurate,  and  may  be  the  seat  of  distinct  adenoid  tumors  or  of  cancer. 
Hydatid  cysts  have  also  been  enucleated  from  its  body  (vide  Prep.,  Guy's  Hosp  Mus., 
171 160). 

Goitre,  or  Derbyshire  neck,  as  it  is  generally  known  in  this  country,  is  very  common. 
In  its  most  usual  form  it  appears  as  a  simple  hypertrophy  of  the  thyroid  gland,  giving 
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rise  to  symptoms  which  arc  attributable  to  the  size  of  the  tumor;  when  of  moderate 
dimensions  it  may  not  be  inconvenient,  when  even  large  it  may  be  so,  and  still  produce 
no  symptoms  worthy  of  special  notice.  At  times,  small  tumors  cause  symptoms,  such  as 
dyspmca  or  the  cough  as  of  a  broken-winded  horse  on  exertion,  and  even  difficulty  in 
breathing  on  the  slightest  cause.  At  other  times  they  mechanically  press  upon  the  lar^e 
vessels  and  respiratory  tract,  producing  headache  and  a  feeling  of  fulness  in  the  head  on 
stooping  or  coughing,  with  evident  respiratory  obstruction,  and  even  difficulty  in  deglu- 
tition. These  symptoms  may  also  appear  for  a  time  and  then  disappear,  leaving °the 
patient  comfortable  in  all  respects  during  the  intervals.  In  other  cases,  goitres  which 
appear  to  be  of  the  simple  kind  begin  to  pulsate  under  excitement,  or  other  unknown 
cause,  and  are  attended  with  some  protrusion  of  the  eyeballs.  These  symptoms  disappear 
with  rest  and  time,  and  the  case  subsequently  reassumes  the  clinical  features  of  a  simple 
goitre.  [Goitre  is  more  common  in  women  than  men,  and  is  often  associated  with  men- 
struation and  pregnancy,  increasing  during  the  occurrence  of  these  phenomena.] 

Such  cases  as  these  stand  as  a  kind  of  link  between  the  simple  and  that  known  as  the 
exophthalnuc  goltre,  Graves's  or  Basedow's  disease,  and  yet  between  these  two  affections 
there  must  be  some  wide  difference,  for  the  simple  goitre  appears  to  be  a  local  affection, 
whereas  the  exophthalmic  form  is  probably  part  of  a  more  general  disease  marked  by  the 
enlargement  of  the  thyroid  body,  often  by  prominence 

of  the  eyeballs,  always  by  palpitation  of  the  heart,  a  Fig.  71. 

peculiar  thrill  in  the  bloodvessels,  and  a  general  want 
of  muscular  and  brain  power  (Fig.  71).  Modern  no- 
tions tend  to  indicate  that  this  form  of  goitre  is  a 
neurosis  of  the  cervical  sympathetic.  "  The  numerous 
functional  disorders  which  occur  in  Graves's  disease 
are  either  due  to  temporary  congestion  of  the  sympa- 
thetic nerve,  or  a  permanent  structural  alteration  of 
the  ganglionic  nervous  system."  (Trousseau's  '  Clin. 
Med.')  This  view,  however,  of  the  affection  is  not 
yet  proved,  and  the  whole  subject  requires  investiga- 
tion. 

Treatment — Simple  goitres  are  to  be  treated  on 
ordinary  principles,  viz.,  by  attention  to  the  general  Exophthalmic  golfre 
health,  the  inhalation  of  fresh  air,  and  by  tonic  medi- 
cines. Filtered  or  distilled  water  should  always  be  taken,  more  particularly  in  districts 
where  chalk,  lime,  and  magnesia  abound.  In  Derbyshire  and  the  Tyrol  districts  it  is 
generally  believed  that  it  is  from  the  water  that  the  disease  is  produced.  Iodine  has 
always  been  held  in  high  repute  in  this  affection,  originally  as  burnt  sponge,  and  recently 
in  the  form  of  the  iodide  of  potassium,  and  in  four  or  live-grain  doses,  given  with  bark  or 
quinine,  this  drug  is  of  use.  For  some  years,  however,  I  have  given  tonics  alone  by  the 
mouth,  and  have  ordered  the  air  in  the  room  to  be  kept  iodized  by  means  of  solid  iodine, 
put  into  a  box  with  a  perforated  lid,  as  already  described;  the  metal  [?]  thus  evaporates 
steadily  into  the  room  where  the  patient  sits  and  sleeps,  and  in  this  way  it  become^  ab- 
sorbed. Under  its  influence  I  have  often  been  surprised  to  find  how  rapidly  goitres  dis- 
appear. With  this  treatment  I  at  times  rub  in  an  ointment  of  the  iodide  of  ammonium, 
a  drachm  to  an  ounce.  To  paint  a  goitre  with  the  tincture  of  iodine  is  useless,  as  one 
application  renders  the  skin  hard  and  incapable  of  absorption.  Dr.  R.  Stoerk,  of  Vienna 
(187  [),  injects  alcohol  into  the  soft  parenchymatous  and  cystic  varieties;  one  or  two 
drachms  being  introduced  by  means  of  a  Pravaz  syringe,  turning  the  goitre  hard  by 
causing  coagulation  of  its  colloid  contents.  The  injections  should  be  repeated  at  intervals 
of  several  days,  in  different  parts  of  the  tumor.  He,  however,  advises  that  a  tew  drops  of 
iodine  should  be  added  to  the  alcohol  to  prevent  fermentation  taking  place.  Dr.  Liicke, 
of  Berne,  is  in  the  habit  of  treating  hard  goitres  by  injecting  strong  tincture  of  iodine 
into  the  tumor,  one  or  more  punctures  being  made  at  a  time,  according  to  the  size  of  the 
tumor,  and  he  reports  with  good  success.  ('Lancet,'  1859.)  [Injections  of  ergotine  have 
seemed  to  be  beneficial.]  Dr.  Mouat,  of  Bengal,  spoke  ('In.  Annals  of  Med.  Science,' 
1857)  very  highly  in  favor  of  the  use  of  biniodide  of  mercury  in  combination  with  the 
rays  of  the  sun,  for  the  cure  of  goitre.  He  used  the  mercury  as  an  ointment  of  the  strength 
of  three  drachms  to  a  pound  of  lard.  It  was  rubbed  in  for  ten  minutes,  an  hour  after 
sunrise,  and  the  patient  had  afterwards  to  sit  with  his  goitre  held  well  up  to  the  sun,  as 
long  as  he  could  endure  it.  After  this  a  fresh  layer  of  ointment  was  to  be  applied  with  a 
careful  and  tender  hand,  the  patient  sent  home,  and  the  ointment  left  to  be  absorbed.  In 
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ordinary  cases  this  treatment  was  said  to  have  been  sufficient  to  effect  a  cure,  and  that  only 
in  exceptional  cases  was  a  fresh  application  necessary.  He  gives  his  cases  of  recovery  by 
thousands.  It  is  possible  that  in  this  country  the  treatment  lias  tailed  for  want  of  the  rays 
of  the  sun.    I  have  tried  it  without  the  slightest  beneficial  result. 

In  Graves's  disease  iodine  appears  to  be  not  only  useless  but  injurious.  Tonics,  more 
particularly  iron,  are  apparently  the  most  applicable. 

In  exceptional  cases  a  goitre  may  so  increase  and  press  upon  the  larynx  and  surround- 
ing parts  as  to  threaten  life,  and  may  even  cause  death  by  a  gradual  process  of  suffocation, 
but  more  commonly  by  exciting  some  sudden  laryngeal  spasm.  In  1869  I  treated  such  a 
case,  sent  to  me  by  Mr.  Holman,  of  East  Hoathly,  in  which  a  large  thyroid  gland  was 
causing  chronic  suffocation  by  its  mechanical  pressure,  and  it  ultimately  produced  imme- 
diate death  by  exciting  some  laryngeal  spasm.  Dr.  Herbert  Davies  has  recorded  a 
similar  case  ('  Path.  Soc.  Trans.,  1849),  and  in  the  Museums  of  St.  George's  and  Bar- 
tholomew's Hospitals  preparations  exist  with  similar  histories. 

In  some  cases  the  treatment  by  setons  has  been  of  value,  suppuration  of  the  thyroid 
having  been  followed  by  a  rapid  subsidence  of  the  hypertrophied  or  fibrous  structure  of 
the  gland.  Mr.  Hey,  of  Leeds,  adopted  this  practice  with  much  success.  In  other 
examples  of  goitre  the  question  of  operative  interference  may  have  to  be  entertained,  and 
will  be  considered  in  another  page. 

Cystic  Bronehocele  Cysts  are  often  met  with  in  this  gland,  and  occasionally 

they  assume  large  dimensions.  They  appear  as  more  or  less  globular,  tense,  fluctuating 
tumors,  moving  up  and  down  with  the  larynx,  as  all  thyroid  tumors  do.  They  may 
contain  only  the  glairy  fluid  of  the  gland,  or  a  more  serous  or  sanguineous  fluid,  or  old 
grumous  blood.  Occasionally  on  being  punctured  they  will  go  on  bleeding  even  to  the 
death  of  the  patient.  Such  cysts  appear  either  in  one  or  other  lobe  or  in  the  isthmus. 
In  1872  I  treated,  with  Dr.  Hess,  a  case  of  blood-cyst  of  the  isthmus  in  a  girl,  and  drew 
off*  about  half  an  ounce  of  a  thick,  grumous,  coffee-looking  fluid.  In  1863  I  tapped  a 
cyst,  the  size  of  a  cocoa-nut,  in  the  right  lobe  of  the  thyroid  of  a  woman,  aet.  26,  which 
bled  profusely,  and  the  hemorrhage  was  only  arrested  by  closing  the  wound.  The  cyst 
filled  up  at  once  nearly  to  its  former  size,  but  subsequently  gradually  contracted,  and  after 
five  or  six  years  scarcely  any  remains  of  it  could  be  found.  Simply  tapping  a  serous  cyst 
may  cure  it.  When  it  fails,  the  cyst  may  be  injected  with  a  solution  of  iodine  varying  in 
strength  from  five  to  ten  minims  of  the  compound  tincture  to  a  drachm  of  water  or  simple 
alcohol.  When  these  fail,  a  seton  has  been  recommended,  which  is,  however,  a  dangerous 
practice,  and  should  only  be  adopted  when  simpler  means  are  unavailing  and  further  inter- 
ference is  requisite.  In  cysts  of  the  isthmus,  more  particularly  blood-cysts,  an  incision 
into  the  cavity  is  a  good  and  successful  operation.  Should  a  cyst  after  tapping  suppurate, 
it  must  be  dealt  with  as  an  abscess,  and  freely  opened  as  soon  as  the  existence  of  pus  can 
be  made  out,  for  the  thyroid  is  in  a  dangerous  position  for  suppuration  to  occur.  I  have 
successfully  treated  one  case  of  suppurating  thyroid  cyst,  after  tapping,  by  incision,  but  the 
cases  in  which  this  treatment  is  called  for  are  rare. 

Dr.  M.  Mackenzie  has  ('Lancet,'  May,  1872)  advocated  the  practice  of  converting  the 

cystic  disease  of  the  thyroid  into  a  chronic  abscess  by  the  following  means:  "  First 

empty  the  cyst.  When  practicable,  it  is  well  to  make  the  puncture  as  near  as  possible  to 
the  median  line,  and  to  select  the  most  dependent  portion  of  the  tumor  for  the  introduc- 
tion of  the  instrument.  As  soon  as  the  trocar  is  felt  to  pierce  the  cyst-wall  it  should  he 
withdrawn,  and  the  canula  passed  further  in  by  means  of  a  blunt-pointed  key.  The  fluid 
having  been  withdrawn  through  the  canula,  a  solution  of  the  perchloride  of  iron  (two 
drachms  of  the  salt  to  an  ounce  of  water)  is  injected  through  the  canula  by  means  of  a 
syringe.  The  plug  is  re-inserted,  and  the  canula  secured  in  position  by  a  strip  of  plaster. 
The  injection  of  iron  is  repeated  at  intervals  of  two  or  three  days,  until  suppuration  is 
established.  When  this  point  is  reached  the  tube  is  withdrawn,  poultices  are  applied, 
and  the  case  treated  as  a  chronic  abscess.  Where  the  tumor  consists  of  more  than  one 
cyst,  it  may  be  necessary  to  make  a  second  or  a  third  puncture;  but  it  frequently  happens 
that  other  cysts  can  be  opened  through  the  cyst  originally  punctured."  Some  cysts 
become  calcareous,  and  should  be  treated  by  excision.  This  practice  is  only,  however,  to 
be  entertained  when  the  cyst  causes  symptoms  which  threaten  life  In  Guy's  Ho*p 
Mu  seum  there  is  a  preparation  ot  a  calcareous  cyst  with  an  intra-cystic  °rowth. 

Acute  inflammation  of  the  thyroid  gland  is  doubtless  a  rare  affection.  I 
have  never  seen  such  a  case.  Holmes  Coote  records  one  in  <  Holmes's  System.'  Suppu- 
ration of  a  cyst  in  the  gland  after  surgical  interference  is  more  common. 
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Acute  hypertrophy  may  appear  and  produce  dangerous,  if  not  fatal  symptoms. 
Dr.  Risdon  Bennett,  in  his  interesting  'Lumleian  Lectures  for  1871,'  has  recorded  such 
an  instance,  which  I  had  the  advantage  of  seeing,  in  consultation  with  him  and  Mr. 
Jackson,  of  Highbury.  It  was  in  a  young  man,  aet.  19,  who,  three  months  before,  became 
the  subject  of  paroxysmal  attacks  of  asthmatic  dyspnoea,  associated  at  times  with  a  wheez- 
ing or  whistling  respiration,  and  some  general  enlargement  of  the  base  of  the  neck.  Three 
days  before  his  death  this  difficulty  became  extreme,  the  paroxysms  became  more  frequent 
and  severe,  and,  on  the  day  of  his  death,  a  severe  paroxysm  took  place,  which  passed  on 
to  a  forced  and  heaving  respiration,  beyond  anything  I  had  ever  before  witnessed,  and 
speedy  death  resulted.  I  performed  tracheotomy  upon  the  patient,  with  the  slender  hope 
that  some  light  might  be  thrown  upon  the  nature  of  the  case  to  guide  us  in  its  treatment, 
if  not  to  give  relief,  but  in  doing  so,  what  was  probable  before  became  evident  then,  viz., 
that  the  obstruction  was  below.  I  had  no  perforated  instrument  with  me  long  enough  to 
force  beyond  the  point  of  obstruction  except  a  female  catheter,  which  struck  against  some 
solid  body  that  prevented  its  progress.  After  death  the  thyroid  body  was  found  to  be 
much  enlarged,  and  mainly  below  the  sternum  and  along  the  sides  of  the  trachea.  The 
trachea  below  my  opening  was  flattened  laterally  to  within  half  an  inch  of  the  bifurcation; 
and  was  also  twisted  to  the  left,  being  surrounded  by  the  greatly  enlarged  and  firm  lateral 
lobe  of  the  thyroid.  The  structure  of  this  enlarged  gland  was  clearly  that  of  hypertrophy, 
not  of  cystic  or  other  apparent  disease.  As  an  example  of  acute  rapid  hypertrophy  of  the 
thyroid,  the  case,  says  Dr.  Bennett,  "points  to  the  propriety  of  regarding  any  acute 
enlargement  of  this  gland  in  young  people  with  more  anxiety  than  we  are  perhaps  accus- 
tomed to  do,"  particularly,  it  should  be  added,  when  the  lobes  of  the  gland  pass  down 
behind  the  sternum. 

[Death  has  occurred  where  the  history  pointed  to  the  acute  bronchocele  being  of  only 
three  weeks'  duration.  Lennox  Browne  has  referred  the  fatal  dyspnoea,  in  many  of  these 
cases,  to  interruption  in  rhythm  of  the  involuntary  muscles  of  the  trachea,  since  the 
traeheo-stenosis  is  often  slight.] 

Thyroidal  tumors,  doubtless,  exist,  although  they  are  not  common;  these  may  be 
adenoid  and  innocent,  or  cancerous  growths. 

An  adenoid  growth  may  appear  as  a  tumor  within  the  gland  itself,  or  connected  with 
it,  or  more 'commonly  as  an  intra-cystic  growth,  similar  to  that  seen  so  frequently  in  the 
breast.  In  their  clinical  history  such  cases  cannot  well  be  diagnosed  from  the  ordinary 
goitre,  although,  when  the  disease  is  unilateral,  and  assumes  a  rounded  or  irregular  form, 
and  appears  to  be  an  isolated  outgrowth  of  the  gland  itself,  the  nature  of  the  tumor  may 
be  suspected;  when  placed,  however,  within  the  gland  itself,  or  within  a  cyst  in  the 
gland,  the  diagnosis  is  impossible.    In  the  figure  below  (Fig.  72),  taken  from  a  drawing 
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Pedunculated  thyroidal  tumor.  Microscopical  appearance  of  thyroid  glands.    (From  Dr.  Moxon's 

drawing.) 

by  Dr.  Moxon,  of  an  old  preparation  in  the  Guy's  Hospital  Museum  (171145),  a  tumor 
the  size  of  a  grape  is  depicted  hanging  down  loosely  by  a  pedicle  attached  to  a  lobe  of  the 
gland.  In  the  gland  there  is  a  well-marked,  cup-like  depression,  from  which  the  tumor 
had  fallen  out,  the  pedicle  mainly  consisting  of  a  large  artery  emerging  from  the  gland. 
The  growth  had  an  ossified  capsule,  and  was  composed  of  a  structure  like  that  of  thyroid 
tissue  (Fig.  73).  My  late  colleague,  Mr.  Poland,  has  recorded  a  like  case  in  which 
excision  was  successfully  performed  ('Guy's  Hosp.  Rep.,'  1871).    Frerichs,  Rokitansky, 
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and  Virchow  record  somewhat  similar  instances.  Paget  thus  refers  to  the  suhject  of 
accessory  thyroid  tumors:  "These  growths  of  new  gland  tissue  may  appear  not  only  in 
the  substance  of  the  enlarging  thyroid,  but  external  to  and  detached  from  the  gland. 
Such  outlying  masses  of  thyroid  gland  are  not  rare  near  bronchoceles,  lying  by  them  like 
the  little  spleens  one  sees  near  the  larger  mass.  Their  history  is  merged  in  that  of  bron- 
choceles (see  'Virchow,'  lect.  22),  with  which  they  are  usually  associated,  whether 
imbedded  as  distinct  masses  in  the  enlarged  gland,  or  lying  close  to  it,  but  discon- 
tinuous." 

Cancerous  growths  appear  as  infiltrating  affections  of  the  gland,  or,  as  distinct 
tumors  ;  they  have  no  special  clinical  characters  until  they  attack  the  surrounding  tissues 
by  continuity,  or  break  down.  The  Guy's  Hosp.  Mus.  contains  four  preparations  of  this 
disease. 

Operative  Interference  in  Thyroidal  Tumors. 

Many  operative  proceedings  have  been  suggested  and  adopted  for  goitre  and  thyroidal 
tumors.  Sir  W.  Blizard,  Earl,  and  Coates  ('  Med.-Chir.  Trans.,'  vol.  x.)  tied  the  supe- 
rior thyroid  arteries,  with  the  view  of  starving  the  disease,  and  Coates's  attempt  was 
attended  with  success,  but  the  operation  is  necessarily  a  severe  one,  and  the  free  arterial 
supply  from  the  inferior  thyroid  arteries  tends  to  neutralize  its  good.  At  the  present  day 
it  is  properly  discarded.  Setons  have  likewise  been  used  with  good  success  for  tins  affec- 
tion, and  deserve  a  more  extended  trial.  Excision,  however,  is  probably  the  only  opera- 
tion that  is  worthy  of  consideration  when  any  operative  measure  at  all  is  to  be  entertained. 
It  need  hardly  be  stated,  that  no  surgeon  would  venture  to  recommend  the  removal  of  a 
thyroid  gland  or  tumor,  unless  life  was  jeopardized  from  its  growth,  and  less  severe 
measures  had  failed  or  were  inapplicable ;  only  under  such  circumstances  is  the  attempt 
justifiable.  That  it  can  be  done  successfully  has  been  proved  by  Dr.  W.  Warren  Greene, 
of  Maine;  and  in  the  'American  Journal  of  Medical  Sciences'  for  January,  1871,  two 
such  cases  are  recorded.  Mr.  Poland's  case,  already  referred  to,  is  another  in  point,  and 
more  recently  that  of  Dr.  P.  H.  Watson. 

Hemorrhage  is  the  chief  danger  to  be  dreaded  in  the  operation,  but  if  the  fingers  be 
well  used  to  enucleate  the  growth,  without  dividing  or  cutting  into  its  capsule,  and  if  the 
pedicle  containing  the  vessels  which  supply  it  be  rapidly  reached  and  ligatured,  bleeding 
may  be  disregarded.  As  an  extra  point  of  caution  it  appears  to  be  a  sound  practice  to 
ligature  before  cutting  all  parts  that  require  division,  in  the  same  way  as  does  the  surgeon 
in  ovarian  cases,  and  for  the  same  reason.  Should  the  tumor  turn  out  to  be  an  adenoid 
growth,  in  or  connected  with  the  gland,  as  in  Poland's  case,  it  may  be  removed  with 
comparative  facility,  and  should  it  be  an  enlarged  gland  simply,  even  a  pound  and  a  half 
in  weight,  success  may  follow,  as  was  proved  by  Greene's  and  Watson's  cases.  Indeed,  I 
cannot  do  better  than  give  the  several  steps  of  the  operation  in  Dr.  Greene's  own  words: — 

"  1st.  Exposure  of  the  tumor  by  linear  incision  of  ample  length,  avoiding  most  sedu- 
lously any  wounding  of  the  tumor  or  its  fascia  propria. 

2d.  Division  of  the  fascia  propria  upon  the  director. 

3d.  The  reflection  and  the  enucleation  of  the  tumor  with  the  fingers  and  handle  of  the 
scalpel,  paying  no  attention  to  hemorrhage,  however  profuse,  but  going  on  as  rapidly  as 
possible  to  the  base  of  the  gland,  and  compressing  the  thyroid  arteries. 

4th.  Transfixion  of  the  pedicle,  from  below  upwards,  with  a  blunt  curved  needle,  armed 
with  a  double  ligature,  and  tying  each  half,  or,  when  practicable,  dividing  the  pedicle  into 
as  many  portions  as  there  are  main  arterial  trunks,  and  tying  each  portion  separately. 

5th.  Excision  of  the  gland,  and  subsequent  dressing  of  the  wound,  as  in  ordinary 
cases." 

Dr.  P.  Heron  Watson,  in  an  interesting  paper  on  the  operation  ('Edin.  Med.  Journ.,' 
Sept.  1873),  strongly  advises  that  "  the  investing  fascial  sheath  of  the  thyroid  should  he 
left  undivided  until  the  mediate  ligature  of  the  vessels  included  in  their  fine  cellular  sheath 
has  been  effected,"  and  he  proved  by  cases  that  this  can  readily  be  effected  through  the 
wound  made  for  the  removal  of  the  gland.  He  condemns  anything  like  rou°-hness°iii  the 
removal  of  the  gland,  and  believes  that  the  operation  he  advocates  and  had  successfully 
performed  in  five  cases,  is  easyr,  rapid  in  execution,  and  devoid  of  risk. 

I  cannot  forbear,  however,  from  quoting  Dr.  Greene's  concluding  remarks,  which  are 
so  full  of  sound  sense  and  wisdom.  "  I  cannot  refrain  from  one  word  of  warnin"-  to  my 
younger  brethren,  whose  ambition  may  make  their  fingers  tingle,  lest  they  should,  in  the 
light  of  these  successful  cases,  be  too  easily  tempted  to  interfere  with  these  growths.  It 
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ft'?7*  W  '  exceedinS1y  ^re  that  any  such  interference  is  warrantable,  never  for 
relief  of  deformity  or  discomfort  merely  ;  only  to  save  life,  and  if  it  is,  beyond  all  question, 
determined  in  any  given  case  that  such  an  operation  gives  the  only  chance  for  snatchin-  a 
fellow-being  from  an  untimely  grave,  be  it  remembered  that  accurate  anatomical  knowl- 
edge, and  a  perfect  self-control  under  the  most  trying  ordeals  through  which  a  surgeon 
can  pass,  are  indispensable  to  its  best  performance." 

[Free  incision  of  the  deep  fascia,  binding  down  the  enlarged  gland,  may  at  times  be  of 
service  by  lessening  the  pressure  on  the  trachea.  Laryngotomy  and  tracheotomy  may 
possibly  do  good  in  suffocative  goitre.  In  vascular  bronchocele  full  doses  of  digitalis 
should  be  administered  as  a  part  of  the  treatment. 

John  B.  Roberts,  4  Acute  Bronchocele,  etc.,  in  Pregnancy,  with  Table  of  Cases  of  Acute 
Bronchocele,'  'American  Journ.  of  Med.  Sciences,'  October,  187G  ;  Lennox  Browne, 
'American  Journ.  of  Med.  Sciences,'  April,  1877;  E.  H.  Bennet,  'Acute  Menstrual 
Goitre,'  'Medical  Gazette,'  New  York,  March  6,  1880;  Lawson  Tait,  'Edinburgh  Med. 
Journ.,'  May,  1875  ;  Guillot,  'Archives  Gen.  de  Medecine,'  t.  xvi.  p.  513.] 
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CHAPTEE  YI. 

CONTUSIONS  AND  WOUNDS  OF  THE  SCALP.— BLOOD  TUMORS.— OSTITIS. 

Injuries  of  the  head  are  always  of  importance,  and  however  trivial  they  may  appear 
to  be  are  never  to  be  lightly  treated.  Although  a  blow  upon  the  head  may  not  be  followed 
at  the  time  by  any  symptoms  of  brain  disturbance,  and  the  only  apparent  result  may  be  a 
simple  cutaneous  bruise,  the  bone  may  have  suffered  as  well  as  (lie  integument  ;  as  a 
consequence,  grave  results  may  ensue,  since  an  acute  inflammation  of  the  diploe  of  the 
skull  is  a  condition  fraught  with  clanger,  and  a  chronic  inflammation  of  the  bone  is  scarcely 
less  serious.  When,  moreover,  as  a  primary  effect  of  injury,  evidence  exists  of  brain 
disturbance,  the  importance  of  the  case  is  increased,  for  brain  concussion  as  a  rule  means 
brain  bruising,  and  as  a  consequence  the  severest  effects  may  follow  the  simplest  accident. 
It  is  well  for  the  student  to  have  these  truths  impressed  on  his  mind  at  the  beginning  of 
a  chapter  on  injuries  to  the  skull,  for  they  have  a  practical  bearing  of  vast  importance. 

Contusions  of  the  Scalp  and  Blood  Tumors. 

The  integuments  of  the  scalp  have  this  peculiarity,  that  they  are  intimately  connected 
with  the  aponeurosis  of  the  occipito-frontalis  muscle  ;  indeed,  practically,  these  parts  may 
be  regarded  as  one,  for  they  are  not  to  be  separated,  and  move  together  over  the  cranium. 
They  are  well  supplied  with  vessels,  and,  consequently,  have  considerable  power  of  repair, 
and  rarely  slough.  A  simple  contusion  of  the  scalp,  not  complicated  with  any  great 
effusion  of  blood  or  other  local  injury,  requires  little  surgical  attention  ;  it  has  a  tendency 
to  recover  like  contusions  of  other  parts,  although,  when  complicated  with  any  great 
effusion  of  blood,  difficulties  arise.  When  any  great  effusion  of  blood  complicates  a  con- 
tusion, a  blood  tumor  is  said  to  exist,  and  when  this  occurs  on  the  scalp  the  affection  is 
known  by  the  term  ceplialhcematoma.  In  newly-born  children  this  affection  is  frequently 
met  with  and  is  commonly,  although  not  always,  a  result  of  a  difficult  or  instrumental 
labor.  It  is  usually  situated  over  the  parietal  bone,  showing  itself,  as  a  more  or  less 
circumscribed,  soft,  fluctuating  tumor ;  but  the  largest  I  have  ever  seen,  was  over  the 
occipital  bone.  When  the  tumor  is  small  and  confined  to  one  bone,  it  is  probable  that 
11 
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the  blood  is  effused  beneath  the  pericranium.  When  the  swelling  is  larger  and  spread 
over  more  than  one  bone,  the  effusion,  doubtless,  is  poured  out  beneath  the  aponeurosis  of 
the  scalp. 

In  the  former  or  subpericranial  form  the  indurated  base  may  organize,  or  inflammatory 
matter  may  be  poured  out  around  it,  and  assume  the  character  of  bone,  more  or  less 
covering  in  the  swelling  ;  and,  in  neglected  cases,  suppuration,  which  occasionally  passes 
on  to  involve  the  bone  itself,  may  follow. 

In  the  latter  or  subaponeurotic  form,  in  which  the  blood  is  generally  rapidly  absorbed, 
a  peculiar  crackling  sensation,  which  is  very  characteristic,  will  be  often  given  to  the 
hand  in  manipulation.  In  feeble  infants  this  process  of  absorption  maybe  delayed,  or  may 
fail  altogether ;  under  which  circumstances  surgical  aid  is  called  for. 

In  the  adult,  in  addition  to  the  forms  of  blood  tumor  just  described  as  a  consequence  of 
injury,  blood  may  be  effused  into  the  skin  itself,  and  appear  as  a  hard  unyielding  lump. 

"When  a  blood  tumor  has  an  indurated  base,  rising  from,  and  apparently  continuous 
with,  the  bone,  with  a  defined  edge  towards  the  centre,  the  idea  may  present  itself  that  a 
fracture  with  depression  exists.  Under  such  circumstances  the  surgeon  will  be  assisted 
in  his  diagnosis  by  firmly  pressing  his  thumb  or  finger  for  a  few  seconds  upon  the  ridge : 
this  act  in  a  recent  case  often  displaces  the  fibrin,  reveals  the  uninterrupted  continuity  of 
the  bony  surface,  and  thus  proves  the  nature  of  the  case.  There  will  also  be  an  absence 
of  symptoms  of  fracture.  When  the  case  is  complicated  with  brain  symptoms  or  a  rup- 
tured artery,  giving  rise  to  pulsation  in  the  tumor,  some  difficulty  in  diagnosis  may  be 
experienced. 

Treatment  In  an  ordinary  case  of  contusion  or  of  blood  tumor  the  best  application 

is  a  cold  or  spirit  lotion  ;  muriate  of  ammonia,  in  solution,  being  as  good  as  any.  When 
a  rapidly  forming  blood  tumor  exists,  which  feels  tense  or  pulsates,  powdered  ice  in  a  bag 
should  be  applied,  the  cold  preventing  the  flow  of  blood  and  encouraging  absorption. 
When  the  rupture  of  a  large  artery,  such  as  the  temporal  or  occipital,  is  suspected,  as 
indicated  by  the  pulsation  of  the  tumor  and  other  symptoms,  it  may  be  advisable  to  apply 
pressure  over  the  trunk  of  the  vessel.  When  absorption  of  the  effused  blood  does  not  take 
place,  the  cystic  swelling  should  be  tapped,  the  fluid  drawn  off,  and  pressure  applied. 
This  operation  too  maybe  repeated  several  times  ;  the  fluid  often  becomes  serous.  Should 
tapping  fail,  an  incision  ought  to  be  made  sufficient  to  allow  of  the  free  escape  of  the 
pent-up  fluid  and  to  prevent  its  re-colleotion  ;  gentle  pressure  should  also  be  subsequently 
applied  on  the  part.  In  very  obstinate  cases  the  tumor  may  be  treated  as  a  serous  cyst, 
and  injected  with  iodine.  When  the  effused  blood  breaks  up,  and  causes  suppuration — a 
somewhat  rare  result — a  free  incision  is  required  and  the  case  must  be  treated  as  one  of 
abscess.  During  this  period,  tonic  treatment  is  often  required  to  improve  the  patient's 
powers.  When  the  tumor  is  large,  the  patient  should  be  kept  quite  free  from  excitement, 
and  the  diet  carefully  regulated  according  to  the  special  wants  of  the  case.  As  a  rule,  all 
such  cases  do  well. 

Scalp  Wounds. 

Incised  and  lacerated  wounds  of  the  scalp  are  very  common,  and  when  not  complicated 
with  injury  to  the  skull  or  its  contents,  generally  do  well.  Blunt  instruments,  forcibly 
applied,  produce  scalp  wounds  very  like  those  caused  by  sharp-cutting  ones.  Wounds 
which  exhibit  entire  hair-bulbs  projecting  from  the  surl'ace  of  their  sections  have  been 
probably  produced  by  a  blunt  instrument,  while  on  the  other  hand,  when  the  hair-bulbs 
are  found  cut,  the  wound  has  to  a  certainty  been  caused  by  a  sharp  one.  (  Vide  paper, 
'  Glasgow  Med.  Journal,'  January,  1876,  by  Dr.  Wm.  MacEwen.)  Large  portions  of  the 
scalp  may  be  torn  away  from  its  connections  with  the  pericranium  or  bone,  and  on  read- 
justment live,  though  much  bruised  and  injured,  the  extreme  vascularity  of  the  scalp 
favoring  its  repair,  and  the  subject  of  the  injury  may  recover  without  a  bad  symptom.  It 
is  generally  thought  that  these  wounds  are  especially  "liable  to  prove  the  exciting  cause 
of  erysipelas."  I  am  disposed  to  doubt  the  accuracy  of  such  an  assertion,  because  from 
my  notes  of  175  cases  of  scalp  wounds  admitted  consecutively  into  Guy's  in  eight  years— 
and  it  must  be  added  that  only  the  severe  are  admitted — I  find  that  erysipelas  followed 
only  in  three,  or  in  1.71  per  cent.,  this  proportion  being  about  the  same  as  that  obtaining 
in  surgical  cases  generally. 

Lacerated  or  contused  wounds  of  the  scalp  rarely  slough,  and  should  be  treated  as  the 
incised.  Punctured  wounds  are,  however,  liable  to  be  followed  by  diffused  intlamniation 
beneath  the  scalp. 
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Treatment. — Under  all  circumstances  and  conditions,  scalp  wounds  should  be  gently 
and  carefully  cleaned  with  tepid  water,  and  their  edges  adjusted  and  maintained  in  posi- 
tion. The  hair  should  be  removed  in  the  neighborhood  of  the  wound,  and  the  head  kept 
cool.  When  the  wound  is  not  extensive,  and  its  edges  can  be  adjusted  by  strips  of  plaster, 
sutures  are  not  needed ;  but  when  any  difficulty  is  experienced,  they  may  be  as  fearlessly 
applied  to  the  scalp  as  to  other  parts ;  in  extensive  lacerations,  indeed,  the  application  of 
sutures  is  decidedly  preferable  to  any  other  form  of  practice,  inasmuch  as  with  their  use 
the  wound  can  be  kept  clean  and  moist  by  water  dressing,  which  is  not  possible  where  a 
quantity  of  strapping  has  been  employed.  In  the  application  of  the  suture,  however,  care 
must  be  taken  not  to  include  the  aponeurosis  of  the  occipito-frontalis  muscle,  for  there  is 
more  danger  of  setting  up  mischief  in  the  cellular  tissue  beneath  this  tendon,  when  this 
practice  is  adopted,  than  when  the  sutures  simply  pass  through  the  skin  itself.  The  kind 
of  suture  is  unimportant,  although  many  surgeons  prefer  the  metallic.  All  sutures  should 
be  removed  on  the  second  day,  as  wounds  of  the  scalp  heal  rapidly. 

When  the  pericranium  is  torn  off  and  the  bone  exposed,  no  difference  in  practice  is 
needed,  the  prospects  of  a  satisfactory  recovery  under  these  circumstances  being  as  good 
as  in  a  less  complicated  case.  When  the  bone,  however,  has  been  much  injured  superficial 
necrosis  may  follow.  Should  diffused  suppuration  occur  in  the  cellular  tissue  beneath  the 
aponeurosis,  the  sooner  a  free  escape  is  given  to  the  matter  the  better,  as  such  case-  are 
always  attended  with  greater  danger  to  the  periosteum,  to  the  bone,  and  even  to  the  life  of 
the  patient.  To  attain  this  end  the  edges  of  the  wound  should  be  separated  in  parts,  or 
limited  incisions  made  through  the  tissue  to  the  bone.  By  adopting  this  practice  early, 
the  extension  of  the  inflammation  will  often  be  checked,  and  the  extent  of  sloughing  of 
the  cellular  tissue  limited.  Warm  fomentations  and  water  dressings  should  always  be 
applied. 

When  extensive  sloughing  takes  place,  there  is  no  reason  why  a  good  recovery  should 
not  follow,  if  the  powers  of  a  patient  are  good,  and  the  kidneys  sound. 

The  powers  of  a  patient  must  be  kept  up  by  tonic  medicines,  such  as  iron  or  quinine, 
generous  diet  allowed,  and  stimulants  employed  when  needed.  Sedatives  to  procure  sleep 
are  also  essential. 

When  bleeding  is  troublesome,  the  arteries  should  be  twisted,  acupressed,  or  ligatured  ; 
when  it  occurs  merely  as  a  general  oozing  of  blood,  pressure  may  be  applied  either  to  the 
wound  or  to  the  trunks  of  the  supplying  vessels.  In  rare  cases  where  the  deep  vessels  of 
the  temporal  fossa  are  wounded  and  bleeding  cannot  be  arrested,  the  question  of  applying 
a  ligature  to  the  external  or  common  carotid  may  have  to  be  entertained.  It  has  never 
fallen  to  my  lot,  however,  to  witness  such  a  case. 

Contusion  of  the  Bones  of  the  Skull 

is,  doubtless,  a  common  consequence  of  scalp  injuries  both  with  and  without  a  wound  ;  so 
too  is  scratching  or  abrasion  of  the  bones  frequently  combined  with  a  laceration  of  the 
scalp.  In  the  majority  of  such  cases  a  good  recovery  takes  place,  it  being  the  exception 
that  a  different  result  is  met  with  and  that  acute  inflammation  of  the  bone  with  all  its 
dangers,  or  chronic  inflammation  with  all  its  difficulties  follows. 

Acute  inflammation  of  the  bone  is  a  severe  affection,  more  particularly  when  the  diploe 
is  involved  ;  for  the  diseased  action  may  extend  inwards,  giving  rise  to  a  local  suppuration 
between  the  bone  and  the  dura  mater,  or  it  may  involve  the  arachnoid,  and  occasion  a 
diffused  inflammation  of  this  membrane  and  the  brain  itself. 

A  chronic  inflammation  of  the  bone  may  be  followed  by  very  similar  results,  or,  by  a 
thickening  of  the  injured  bone. 

Durin"-  the  progress  of  necrosis  of  the  skull,  these  results  are  always  liable  to  occur, 
accompanied  by  alow  kind  of  phlebitis  of  the  cerebral  sinuses  and  pyemia. 

The  symptoms  which  indicate  either  of  these  two  conditions  generally  appear  two  or 
three  weeks  after  the  accident,  and  vary  in  intensity  according  to  the  action.  In  acute 
disease  there  is  more  constitutional  disturbance  and  headache,  passing  on  to  general  brain 
disturbance,  convulsions,  paralysis,  coma,  and  death.  In  chronic  disease  the  general 
symptoms  are  less  severe,  and  the  local  milder,  but  persistent  headache  is  always  present. 
When  the  inflammation  spreads  inwards  towards  the  arachnoid  and  brain,  other  symptoms 
show  themselves,  such  as  severe  local  pains  to  delirium,  twitching  of  the  muscles,  convul- 
sions, paralysis,  coma,  and  death  ;  the  rapidity  of  the  progress  of  the  disease  governing 
the  symptoms.  When  marked  rigors  appear,  suppuration  is  indicated,  often  of  the  py;vmic 
kind ;  and  convulsions  of  an  epileptic  nature  are  frequently  found  in  the  chronic  form  of 
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the  disease.  Persistent  headache  after  an  injury  to  the  head  is  always  a  symptom  demanding 
anxious  attention,  as  it  too  often  means  progressive  mischief  within  the  skull.  This  subject 
will  however  receive  further  elucidation  in  the  chapter  on  intra-cranial  inflammation. 

INJURIES  OF  THE  CRANIUM. 

There  are  some  leading  practical  facts  or  principles  which  should  be  impressed  upon 
the  memory  of  every  surgeon  who  has  to  deal  with  injuries  to  the  head.  These  I  have 
formulated  as  follows,  believing  it  to  be  well  to  place  them  at  the  beginning  of  a  chapter 
on  such  injuries. 

1.  A  concussed  brain  should  be  regarded  as  a  bruised  one. 

2.  Fractures  or  injuries  of  the  skull  are  of  importance  so  far  as  they  are  associated  with 
damage  to  the  skull  contents  ;  a  compound  fracture  uncomplicated  with  shaking  of,  or 
injury  to,  the  cranial  contents,  being  less  liable  to  be  followed  by  bad  results,  than  a  simple 
fracture  associated  with  brain  mischief. 

3.  The  amount  of  injury  to  the  brain  cannot  be  estimated  by  the  severity  of  the  primary- 
symptoms  ;  a  severe  injury  to  the  brain  being  frequently  associated  at  first  with  slight 
symptoms,  and  a  slight  injury  with  severe  symptoms. 

4.  The  character  of  the  accident  and  the  mode  of  its  production  furnish  the  best  means 
for  estimating  the  nature  and  severity  of  the  injury,  and  its  probable  results  ;  since  a  fall 
upon  the  head  from  a  height  or  a  blow  from  a  heavy  weight  causes  a  general  injury  of  the 
brain  ;  and  a  fall  upon  or  a  blow  from  a  sharp  instrument  a  local  one. 

5.  A  general  shaking  (concussion)  of  the  brain,  whether  associated  or  not  with  simple 
or  compound  fracture,  may  give  rise  either  to  temporary  suspension  of  brain  functions, 
ending  in  recovery ;  to  laceration  of  the  membranes  ;  to  a  more  or  less  severe  bruising  of 
the  cortical  structure  of  the  brain  ;  or  to  laceration  of  its  deeper  substance  ;  the  amount 
of  hemorrhage  complicating  the  case  depending  upon  the  size,  number,  and  healthiness  of 
the  ruptured  vessels.  Thus  a  general  shaking  or  concussion  in  a  healthy  brain  may  only 
produce  a  temporary  suspension  of  cerebral  functions,  when  the  same  injury  in  an  unhealthy 
or  aged  one,  in  which  diseased  vessels  ramify,  may  be  followed  by  a  fatal  hemorrhage  or 
apoplexy. 

6.  Under  certain  conditions  of  the  system,  a  slight  concussion  will  be  followed  by  a 
fatal  secondary  inflammation  of  the  brain-coverings,  while  under  other  conditions  a  severe 
injury  to  the  brain  will  be  followed  by  no  such  result;  in  the  former  case  the  kidneys  are 
generally  diseased. 

With  these  general  propositions  which  the  student  should  learn  and  think  over  as  a 
guide,  I  now  proceed  to  consider  the  subject  of  fractures  of  the  skull. 

FRACTURES  OF  THE  SKULL. 

These  may  be  divided  into  fractures  of  the  vault  and  fractures  of  the  base,  a  third  and 
large  division  including  those  of  the  vault  and  base.    They  may  likewise  be  simple  or 

compound,  comminuted,  depressed,  or  un- 
depressed. 

Fractures  of  the  vault  are  gene- 
rally caused  by  direct  blows  upon  the  part, 
or  falls  upon  sharp  bodies.  They  include 
most  of  the  punctured  fractures  and  in- 
cised wounds  of  the  bone,  as  in  sword 
wounds,  &c.  They  are  very  frequently 
compound  and  comminuted,  and  the  brain 
injury  which  is  associated  with  them  is 
for  the  most  part  local. 

The  fracture  may  appear  as  a  simple 
fissure,  the  extent  of  which  is  determined 
by  the  amount  and  character  of  the  force 
employed,  the  line  of  fracture  being  influenced  by  the  sutures  and  ridges  of  bone.  When 
the  force  is  local  and  <  moderate,  the  fracture  maybe  limited;  when  concentrated  and 
severe,  the  fracture  will  be  "  starred"  and  generally  "  comminuted,"  the  fissures  radiating 
in  all  directions,  involving,  many  bones,  and  passing  downwards  towards  the  base.  When 
inflicted  with  .a  blunt-edged  instrument,  the  fracture  will  be  depressed  in  a  gutter  shape 
(Fig.  .74)  ;  when' .with  .a  round  one,  as  a  hammer,  the  bone  will  be  smashed  in  more  like 
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Cutter-  and  saucer-shaped  fractures  of  the  skull. 
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Fig.  76. 
7*.  ^  ' 


Comminuted  fracture  of  skull, 
with  depression  of  inner  table 
from  direct  local  violence.  (Prep. 
Guy's  Mus.) 


a  "  saucer"  (Fig.  75).  When  the  fracture  has  been  caused  by  a  fall  from  a  height  upon 
the  vertex,  or  by  a  blow  from  a  heavy  body,  the  bones  of  the  vault  and  of  the  base  may 
not  only  be  fissured  but  displaced,  and  the  sutures  even  may  be  dislocated. 

Comminuted  fractures  are  generally  the  result  of  a  concentrated  local  violence,  and 
are  consequently  found  chiefly  in  the  vault,  and  are  mostly  compound  (Fig.  7G). 

In  some  cases  of  fracture  of  the  vault,  the  bone  will  be  depressed  or  driven  in  upon  the 
cranial  contents  ;  in  rare  instances  it  will  be  elevated,  ploughed  up,  or  displaced  outwards  ; 
a  common  result  in  sabre  wounds. 

The  fracture  will  be  confined  in  some  to  the  outer  table  of  the  skull,  in  rare  instances 
to  the  inner ;  a  fracture,  with  depression  of  the  inner  table,  occasionally  existing  without 
any  fracture  of  the  outer.  In  Guy's  Museum  there  is  a  specimen  of  fractured  skull  in 
which  the  outer  and  inner  tables  are  both  fractured,  but  not 
in  corresponding  parts. 

The  direction  of  the  fracturing  force  has  much  to  do  with 
the  form  of  fracture.  When  applied  from  without  and  with 
sufficient  violence  to  involve  the  whole  thickness  of  the  bone, 
the  inner  table,  as  a  rule,  will  be  fractured  to  a  greater  extent 
than  the  outer.  When  the  force  acts  from  within,  the  reverse 
holds  good.  This  latter  fact  is  best  seen  in  gunshot  fractures  ; 
and  in  Guy's  Museum,  Prep.  108270,  taken  from  a  patient  of 
Mr.  Poland's,  the  point  is  admirably  illustrated.  The  ex- 
ternal [internal  ?]  table  is  starred,  but  no  fracture  of  the  in- 
ternal [external  ?]  exists  ;  the  injury  to  the  bone  having  been 
produced  by  a  bullet  which  had  passed  through  the  opposite 
side  of  the  skull  and  struck  the  inner  table. 

As  points  of  practice,  however,  it  is  well  to  remember  that, 
in  all  ordinary  cases  of  fracture,  with  depression  of  the  bones 
of  the  skull,  the  injury  to  the  inner  table  is  far  greater  than 
to  the  outer,  and  the  point  of  exit  of  any  foreign  body 
through  the  skull  is  always  larger  than  that  of  entrance. 

Whether  depression  of  the  bones  of  the  skull  of  an  adult  ever  occurs  without  a  fracture, 
is  an  open  question.  There  is  certainly  no  good  evidence  in  support  of  the  fact.  In 
children  it  has  happened  without  giving  rise  to  any  symptoms  of  brain  compression  ;  yet 
even  here,  says  Mr.  Hewett,  "some  of  the  bon}r  fibres  must  have  given  way."  In  these 
cases  the  depressed  bone  may  subsequently  rise  up  amain  to  its  natural  level. 

The  practical  interest,  however,  attached  to  all  these  varieties  of  fracture  is  concentrated 
in  the  question  as  to  how  far  the  cranial  contents  are  involved  in  the  injury.  Has  tin- 
brain  been  slightly  concussed,  or  so  shaken 

as  to   have  been  bruised  or  lacerated  ?  Fig.  77. 

Have  the  membranes  of  the  brain  been 
torn,  lacerated,  or  injured?  Is  the  frac- 
tured bone  a  source  of  irritation  to  the  dura 
mater?  A  compound  fracture  with  or 
without  depression,  not  complicated  with 
brain  disturbance  or  brain  injury,  is  a 
cause  of  far  less  anxiety  than  a  simple 
fracture  in  which  severe  brain  concussion 
has  taken  place,  and  is  indicated  by  symp- 
toms ;  a  severe  shaking  of  the  brain, 
whether  complicated  or  not  with  a  frac- 
ture, being  a  far  more  serious  accident 
than  any  local  injury  to  the  skull. 

Fractures  of  the  base  of  the 
skull,  or  vault  and  base  combined 
— for  these  conditions  ought  to  be  consid- 
ered together — are  invariably  severe  in- 
juries. They  are  generally,  except  when  produced  by  a  crushing  of  the  head,  caused  by 
a  diffused  force,  such  as  that  occasioned  by  a  fall  from  a  height  upon  the  vertex,  or  by  a 
heavy  blow.  "  When  the  former  the  plunge  of  the  body  is  suddenly  arrested  by  the  ver- 
tex coining  in  contact  with  the  ground,  and  the  entire  superincumbent  weight,  with  the 
superadded  momentum  acquired  by  the  velocity  of  the  fall,  is  concentrated  around  the 
condyles  of  the  occipital  bone,  and  the  central  compartment  of  the  base  of  the  skull  is 
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thus  broken  across."    (Fig.  77.)    The  fracture  is  the  result  of  direct  violence,  and  not 
of  so -C*\l  1(3(1  ccn trc-cou ])• 

"Thus,  if  the  injury  be  inflicted  by  the  fall  of  a  hard  and  heavy  body  on  the  vertex, 
this  part  would  be  fractured  ;  and  if  the  weight  were  not  very  great  the  miscniet  might 
end  there,  as  the  resistance  offered  by  the  head  may  so  far  exhaust  the  momentum  ot  the 
falling  body  that  the  force  would  not  be  transmitted  in  sufficient  amount  to  cause  tracture 
of  the  base.  But  if  the  weight  and  momentum  of  the  falling  body  were  in  excess  ot  the 
expenditure  of  force  in  causing  fracture  of  the  vertex,  the  impulse  would  drive  the  head 
down  upon  the  summit  of  the  spinal  column,  and  fracture  of  the  base  would  result ;  m 
that  case,  viewed  mechanically,  the  lower  fracture  would  be  successive  to  the  upper. 
But  if  the  falling  weight  which  struck  the  vertex  were  of  a  yielding  material,  tracture,  i 
any,  would  be  in  the  base,  and  not  of  the  vertex,  because  the  vis  inerttce  ot  the  skull 
would  be  overcome,  and  it  would  be  driven  down  upon  the  spine,  without  the  application 
of  circumscribed  force  to  the  vault.  The  same  reasoning  applies  when  fracture  of  either 
the  vault  or  base,  or  of  both  together,  is  the  effect  of  a  fall  on  the  vertex ;  or  this  result 
may  be  varied  by  the  blow  being  received  on  the  forehead  or  occiput ;  the  anterior  or  pos- 
terior divisions  being  thin,  and  severally  more  obnoxious  to  fracture."    (b .  Le  bros 

^Injuries  to  the  occiput  are  commonly  followed  by  longitudinal  fracture  of  the  base, 
involving  both  the  posterior  and  middle  fossaj. 

Injuries  to  the  temporal  region  or  about  the  ear  are  followed  by  fracture  of  the  petrous 
bone  and  the  middle  fossa ;  they  are  always  serious.  _ 

But  it  is  rare  in  diffused  injuries  to  the  head  to  find  one  fossa  alone  involved,  fissures 
generally  passing  through  two  fossae,  extending  from  the  vault  or  part  struck. 

The  evidence  afforded  by  my  notes  of  two  hundred  cases  of  fatal  head  injuries  clearly 
establish  these  points,  which  have  also  been  experimentally  proved  by  Dr.  Aran. 

"  In  precipitating  a  large  number  of  bodies  from  various  heights  on  to  the  head,  Dr. 
Aran  found  that  the  part  of  the  vault  which  first  struck  the  ground  gave,  as  it  were,  the 
key  to  the  fracture  which  would  take  place  at  the  base.  Similar  results  were  also  obtained 
when  diffused  blows  were  dealt  upon  different  parts  of  the  skull  by  means  of  a  large  and 
heavy  hammer.  In  the  front  part  of  the  vault  injuries  thus  produced  led  to  a  fracture  ot 
the  anterior  fossa  ;  in  the  middle  part  of  the  vault  they  led  to  a  fracture  of  the  middle 
fossa ;  and  at  the  back  of  the  head  to  a  fracture  of  the  posterior  fossa.  In  no  single 
instance  was  a  fracture  detected  at  the  base  without  a  line  of  fracture  in  the  corresponding 
part  of  the  vault.  The  truth  of  this  has  been  proved  by  an  analysis  which  I  made  of  all 
the  cases  of  fractured  base  of  the  skull  admitted  into  St.  George's  Hospital  during  a  period 
of  ten  years."    (Prescott  Hewett.) 

My  own  observations  go  entirely  to  prove  the  correctness  of  these  views.  The  middle 
fossa  is  the  one,  however,  most  frequently  involved. 

Compound  fractures  of  the  skull  are,  as  a  rule,  local  fractures.  They  are  gen- 
erally the  result  of  a  concentrated  blow  upon  the  part,  the  force  employed  having  been 
expended  in  producing  the  local  injury.  They  are,  consequently,  often  starred  or  commi- 
nuted and  depressed  fractures.  When  the  brain  is  involved  in  the  injury,  it  is  chiefly 
beneath  the  seat  of  fracture ;  it  is  rarely  shaken  or  concussed  as  much  as  it  is  in  simple 
fractures  the  result  of  a  diffused  blow. 

The  dangers  attending  a  compound  fracture  do  not,  therefore,  arise  so  much  from  the 
direct  injury  to  the  brain  as  from  secondary  intracranial  inflammation,  the  direct  result  of 
irritation  of  the  dura  mater  by  the  depressed  or  comminuted  bone ;  the  dura  mater  being 
frequently  punctured  or  torn  by  the  depressed  bone,  and  in  all  cases  irritated.  These 
facts  have  an  important  bearing  on  practice,  encouraging  the  surgeon  to  remove  the 
depressed  and  irritating  portions  of  bone  which  have  such  an  injurious  influence  on  the 
progress  of  the  case.    When  the  brain  is  injured  by  the  accident,  the  danger  is  far  greater. 

THE  DIAGNOSIS  OF  FRACTURE  OF  THE  SKULL. 

The  best  guide  to  the  diagnosis  of  a  fracture  of  the  skull  is,  doubtless,  the  nature  of  the 
injury.  There  are  no  special  symptoms  by  which  a  fissure  of  the  vault,  uncomplicated 
with  a  wround,  can  be  recognized.  Extensive  fractures  of  this  kind  are  constantly  found 
upon  the  post-mortem  table  wdiere  no  suspicion  of  their  presence  was  entertained  during 
life.  When  a  w-ound  complicates  the  case,  a  fracture  can  usually  be  made  out,  as  the 
broken  part  appears  as  a  red  line.    Care,  however,  should  be  taken  in  these  cases  not  to 
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mistake  a  suture  for  a  fracture.  [The  possibility  of  sutures  about  Wormian  bones  should 
be  remembered.] 

When  fracture  exists  with  depressed  bone,  the  diagnosis  is  rarely  difficult,  unless  it 
should  so  happen  that  the  fracture  has  taken  place  beneath  the  body  of  the  temporal  mus- 
cle, when  it  is  almost  impossible  to  diagnose  its  existence  by  direct  signs. 

An  effusion  of  blood  beneath  the  pericranium  may  be  mistaken,  unless  care  be  observed, 
for  a  fracture  with  depressed  bone ;  as  may  a  natural  depression  in  the  skull,  particularly 
in  tin;  occipital  region. 

Fract  ure  of  the  skull,  the  result  of  a  punctured  wound,  can,  as  a  rule,  be  readily  recog- 
nized, but  when  the  point  of  the  perforating  instrument  has  been  broken  short  off  at  the 
surface  of  the  bone,  much  care  is  needed. 

The  diagnosis  of  a  fracture  of  the  base,  or  of  the  base  and  vault  combined,  is  always  :i 
source  of  difficulty.  The  nature  of  the  accident  is,  without  doubt,  the  surgeon's  best 
guide ;  a  fall  from  a  height  upon  the  head,  or  a  heavy  blow,  is  the  usual  cause  of  such  an 
accident,  though  a  crushing  force  applied  in  any  direction  may  produce  the  same  result. 

Should  the  fall  have  been  upon  or  the  force  applied  to  the  vertex,  the  middle  fossa  of 
the  skull  will  probably  be  the  seat  of  injury  ;  and  the  diagnosis  of  a  fracture  through  the 
petrous  bone  may  with  some  confidence  be  made  when  such  an  injury  is  followed  by  pro- 
fuse or  persistent  hemorrhage  from  the  ear,  succeeded  by  the  copious  discharge  of  a  watery 
and  perhaps  saccharine  or  slightly  albuminous  fluid,  and  paralysis  of  the  parts  supplied  by 
the  facial  nerve.  Slight  hemorrhage  from  the  ear  is  no  positive  sign,  the  moderate  dis- 
charge also  of  a  watery  fluid  alone  is  not  characteristic,  nor  is  facial  paralysis.  But  pro- 
fuse and  prolonged  bleeding  from  the  ear,  or  slight  hemorrhage,  followed  by  a  watery 
discharge,  is,  however,  strongly  indicative  of  a  fracture  ;  as  is  also  a  copious  watery  dis- 
charge directly  following  the  injury.  Facial  paralysis,  however,  combined  with  either  of 
these  symptoms,  renders  the  diagnosis  complete.  This  watery  discharge  is  now  generally 
admitted  to  be  an  escape  of  cerebro-spinal  fluid  through  a  fracture  of  the  petrous  bone, 
passing  across  the  internal  auditory  canal,  and  attended  with  rapture  of  the  membrana 
tympani.    I  have  known  this  to  continue  for  eight  days. 

In  injuries  to  the  mastoid  process,  if  a  local  emphysema  exists,  the  presence  of  a  frac- 
ture may  be  diagnosed. 

Should  the  blow  or  fall  have  been  upon  the  anterior  part  of  the  skull,  the  probabilities 
of  the  case  point  to  fracture  of  the  anterior  fossa;  and  where  any  injury  to  any  of  the 
nerves  of  the  orbit  can  lie  made  out,  as  indicated  by  local  paralysis  of  some  of  the  muscles 
of  the  eye,  or  when  hemorrhage  has  taken  place  beneath  the  conjunctiva,  the  diagnosis  is 
certain.  Hemorrhage  into  the  eyelids  by  itself  is  of  no  value  as  a  diagnostic  sign,  although, 
when  it  follows  the  accident  at  a  later  period  and  is  consecutive  to  subconjunctival  hemor- 
rhage,  it  is  a  symptom  of  some  importance. 

Falls  upon  the  occiput  commonly  produce  longitudinal  fissures  of  the  base. 

Copious  and  obstinate  bleeding  from  the  nose  or  pharynx  is  by  no  means  unfrequenl  in 
a  case  of  fractured  base,  and  when  accompanied  with  other  suspicious  symptoms  is  of 
diagnostic  value.  I  have  the  notes  of  a  case  of  injury  to  the  head  in  which  the  patient 
apparently  died  from  bleeding  from  the  nose  and  mouth,  no  blood  coming  from  the  ear; 
and,  after  death,  a  fracture  of  the  base  was  found,  completely  separating  the  petrous  por- 
tion of  the  temporal  bone  from  its  connections,  and  laying  open  the  lateral  sinus.  The 
right  tympanum  was  full  of  blood,  but  the  membrana  tympani  was  entire.  The  stomach 
was  full  of  blood,  the  blood  from  the  lateral  sinus  having  apparently  found  its  way  through 
(In-  Eustachian  tube  into  the  pharynx  and  stomach. 

I  have  also  the  particulars  of  a  second  case,  in  which  the  carotid  artery  was  divided  in 
its  passage  through  the  petrous  bone,  and  the  lateral  sinus  laid  open,  the  lungs  and  bron- 
chial tubes  being  found  filled  with  blood,  even  down  to  the  air-cells.  Each  of  these  lived 
only  two  hours  after  the  accident. 

Fracture  of  the  base,  unassociated  with  any  injury  to  the  brain  itself,  is  of  no  more 
consequence  than  fracture  of  another  part;  but  as  the  base  is  the  most  delicate  part  of  the 
brain,  and  any  injury  to  it  is  sure  to  be  followed  by  severe,  if  not  fatal  symptoms,  the 
subject  of  fracture  of  the  bones  upon  which  it  rests  becomes  of  proportionally  greater 
interest. 

This  fracture  of  the  base  may  be  associated  with  all  the  intra-cephalic  injuries  to  which 
fractures  of  the  vault  are  liable.  It  may  be  complicated  with  simple  concussion  of  the 
brain,  or  with  the  more  severe  form  associated  with  laceration  of  the  brain-structure,  or 
extravasation  of  blood  upon  or  within  the  brain  itself.    If  blood  is  effused  there  may  be 
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compression  of  the  brain  followed  by  death,  or  the  same  result  may  be  produced  by  a 
secondary  inflammation  of  the  membranes  and  injured  parts. 

It  is  difficult  upon  the  whole  to  separate  the  two  classes  of  cases,  inasmuch  as  the  dangers 
arising  from  injuries  to  the  skull  do  not  depend  upon  the  seat  of  fracture  but  upon  the 
injuries  to  the  cranial  contents;  and,  as  the  same  injuries  may  be  produced  by,  or  rather 
may  be  associated  with,  fractures  of  the  base,  the  complications  and  dangers  are  the  same 
in  each. 

Having,  then,  so  far  shown  that  the  dangers  of  all  forms  of  fracture  of  the  skull  are 
really  alike,  and  that  the  same  intracephalic  complications  attend  fractures  whether  of  the 
vault  or  of  the  base,  I  now  proceed  to  illustrate  the  special  symptoms  generally  regarded 
as  being  diagnostic  of  such  injuries,  by  a  brief  analysis  of  cases  from  my  note-book. 

Among  thirty  examples  which  are  there  recorded,  twelve  were  associated  with  simple 
concussion,  in  all  of  which  recovery  took  place.  In  three  cases  the  fractures  extended 
through  the  orbit  as  indicated  by  subconjunctival  ecchymosis.  In  eight  there  was  hemor- 
rhage from  the  ears ;  in  all,  this  was  followed  by  a  discharge  of  serum,  and  in  seven  of 
the  cases  it  was  associated  with  paralysis  of  the  facial  nerve  upon  the  same  side.  In  these 
it  is  quite  fair  to  conclude  that  the  line  of  fracture  extended  through  the  petrous  portion 
of  the  temporal  bone.  In  two  there  was  bleeding  from  the  nose;  in  one  there  was  a  serous 
discharge  from  the  ear,  accompanied  by  paralysis  of  the  facial;  in  another  this  discharge 
followed  hemorrhage  from  the  ear,  and  was  unaccompanied  by  paralysis. 

To  test  the  value  of  these  different  symptoms  as  indicating  fracture  of  the  base  in  vari- 
ous positions,  the  following  analysis  of  the  fatal  cases  will  prove  of  value ;  and,  taking  the 
symptoms  separately,  subconjunctival  hemorrhage  will  first  claim  our  attention,  as  being 
one  which  more  or  less  accurately  marks  a  fracture  through  the  orbital  plate.  In  the 
eighteen  fatal  examples,  this  symptom  was  manifested  in  four  instances;  the  line  of  frac- 
ture extending  in  each  of  these  through  the  orbit. 

In  two  cases  there  was  copious  hemorrhage  from  the  ear,  while  in  both  the  fracture 
passed  through  the  petrous  bone. 

In  three  examples  there  was  some  epistaxis;  in  one  of  these  the  fracture  extended 
across  the  ethmoid  bone;  in  another  the  frontal  sinuses  were  full  of  blood  and  fractured; 
and  in  the  third  the  tympanum  was  found  full  of  blood,  the  membrana  tympani  perfect, 
and,  upon  careful  examination,  the  lateral  sinus  of  the  brain  was  found  to  have  been 
lacerated. 

Seven  of  the  eighteen  fatal  cases  died  from  direct  injury  to  the  brain,  the  post-mortem 
examination  in  all  revealing  severe  contusion  or  laceration  of  the  brain-structure,  with 
effusion  of  blood  upon  the  surface  of  the  brain  or  upon  the  membranes. 


Fig.  78.  Fig.  79. 


Fracture  of  anterior  fossa  of  the  base  of  skull.  a.  Punctured  wound  through  frontal  bone. 

(Prep.  No.  1085",  Guy's  Hosp.  Mus.)  b.  Portion  of  wood  which  perforated  bone. 

(Prep.  No.  10S6«°,  Guy's  Hosp.  Mus.) 


Seven  other  cases  died  from  arachnitis  as  a  result  of  the  injury.  In  four  of  these  there 
was  contusion  of  the  brain,  and  in  one  ecchymosis  of  the  ventricles  ;  in  two  there  was  no 
evidence  of  contused  brain,  nor  was  there  any  effusion  of  blood  ;  in  one  interesting  case 
the  inflammation  spread  from  the  internal  ear.  In  three,  the  cerebral  mischief  was  com- 
plicated with  some  thoracic  or  abdominal  injury,  which  caused  death  ;  and  in  one  hemor- 
rhage was  the  immediate  cause  of  death. 

A  severe  blow  upon  the  nose,  by  driving  in  the  ethmoid  bone,  may  cause  fracture  of  the 
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anterior  fossa  of  the  base  of  the  skull  {ride  Fig.  78);  and  I  have  had  under  my  care  a 
cue  in  which  a  severe  blow  upon  the  jaw  produced  a  fracture  of  the  middle  fossa.  At 
St.  George  s  Hospital  there  is  a  specimen,  in  which  a  fracture  of  the  base  was  caused  by 
the  condyle  of  the  lower  jaw  being  driven  against  the  glenoid  fossa  with  such  force  that 
the  condyle  projected  into  the  cavity  of  the  skull;  and  in  Guy's  Hospital  Museum  there 
is  a  similar  specimen,  which  was  sent  in  with  Mr.  Hutchinson's  prize  essay.  Punctured 
wounds  of  the  orbit  are  by  no  means  infrequent  causes  of  fracture  of  the  base;  many  are 
recorded.  I  was  once  called  to  a  case  in  which  a  lead  pencil  had  perforated  the  bone  and 
the  brain  through  the  orbital  plate;  and  Fig.  79  was  taken  from  a  preparation  in  which 
the  frontal  boue  was  perforated.  The  diagnosis  of  these  cases  is  not  difficult,  When 
brain-matter  escapes  externally  through  the  wound,  there  is  no  room  for  doubt. 

1  he  treatment  of  fractures  of  the  skull  will  be  described  after  the  subject  of  injuries  to 
the  brain  and  extravasation  of  blood  within  the  cranial  cavity  have  been  considered. 

CONCUSSION  OF  THE  BRAIN  AND  ITS  EFFECTS. 

"  A  man  receives  a  blow  on  the  head,  by  which  he  is  only  stunned  for  a  longer  or  a 
shorter  period.    What  is  said  to  have  happened?    Concussion  of  the  brain. 
_   "A  man  dies  instantaneously,  or  lingers  some  time  perfectly  unconscious,  after  an 
injury  of  the  head  ;  there  are  no  marks  of  external  violence.   Again,  what  is  said  to  have 
happened?    Concussion  of  the  brain. 

"  The  head  is  opened,  and  what  is  found?  In  one  case  no  deviation  from  the  healthy 
structure  ;  in  another,  simply  great  congestion  of  the  cerebral  vessels;  in  another,  numer- 
ous points  of  extravasated  blood  scattered  through  the  brain  substance;  in  another,  a 
bruised  appearance  in  some  parts  of  this  organ.  In  all,  the  case,  in  common  parlance,  is 
said  to  have  been  one  of  concussion  of  the  brain.  Such  are  the  after-death  appearances 
ascribed  by  different  surgeons  to  concussion  of  the  brain." 

These  words  of  an  eminent  surgeon  (P.  Hewett)  so  accurately  describe  the  ordinary 
teaching  of  the  schools,  that  I  have  transcribed  them  as  a  fitting  introduction  to  the  sub- 
ject of  which  I  am  about  to  treat ;  not  that  they  are  strictly  in  accordance  with  patholo- 
gical facts,  for  the  experience  of  the  post-mortem  room  shows  that  in  all  cases  of  'hath 
from  concussion  of  the  brain,  some  changes  in  structure  are  to  be  found  if  carefully  looked 
for,  some  bruising  or  laceration  of  the  brain,  some  bleeding  into  its  substance.    In  fact, 

death  from  concussion  of  the  brain  without  change  of  structure  does  not  take  place  

concussion  and  contusion  of  the  brain  being  ahvays  associated  in  fatal  cases.  At  Guy's 
Hospital,  during  fifteen  years,  no  case  is  recorded  of  death  from  concussion  without  change 
of  brain-structure. 

"  In  every  case,"  remarks  Mr.  Hewett,  "in  which  I  have  seen  death  occur  shortly 
after,  and  in  consequence  of,  an  injury  to  the  head,  I  have  invariably  found  ample  evi- 
dence of  the  damage  done  to  the  cranial  contents." 

Mr.  Le  Gros  Clark,  of  St.  Thomas's  Hospital,  states — "I  have  never  made  nor  wit- 
nessed a  post-mortem  after  speedy  death  from  a  blow  on  the  head,  where  there  was  not 
palpable  physical  lesion  of  the  brain;"  and  Dr.  Neudorfer,  of  the  Austrian  army,  declares 
that  lie  has  never  seen  concussion,  properly  so  called,  except  in  apparently  trivial 
injuries. 

M.  Fano,  a  recent  French  writer,  has  also  come  to  the  conclusion  "  that  the  symptoms 
generally  attributed  to  concussion  are  due,  not  to  the  concussion  itself,  but  to  contusion 
of  the  brain  or  to  extravasation  of  blood."  In  fact,  all  now  agree  that  when  death  follows 
a  severe  shaking  or  concussion  of  the  brain,  contusion  or  bruising  of  the  brain  is  inva- 
riably found. 

How  far  these  views  are  correct  in  cases  of  concussion  that  are  not  fatal,  is  an  open 
question;  but  in  the  few  cases  of  concussion  recorded  in  which  death  has  followed  from 
oilier  causes,  some  injury  to  the  brain  substance  has  always  been  found;  and,  in  all 
instances  in  which  a  fatal  result  has  taken  place  from  secondary  inflammation,  evidence 
of  some  bruising  of  the  brain  has  been  detected.  A  bruising  of  the  brain,  however,  with 
a  slight  extravasation  of  blood,  may  be  recovered  from;  although  with  extensive  effusion, 
compression  of  the  brain  and  death  are  the  usual  result.  When  it  is  generally  accepted 
as  true  that  concussion  and  contusion  of  the  brain  are  synonymous,  the  principles  of  the 
treatment  of  such  injuries  will  be  better  appreciated. 

In  the  simplest  form  of  concussion  of  a  healthy  brain  a  slight  and  transient  loss  of 
power  and  consciousness  is  the  only  symptom.  In  the  more  severe  form  when  a  blow  or 
injury  produces  some  severe  shaking  of  the  cranial  contents,  this  shaking  is  followed  by 
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a  loss  of  consciousness  more  or  less  complete,  and  a  loss  of  all  power  of  motion  ;  the  skin 
of  the  patient  will  be  cold,  the  features  more  or  less  contracted,  the  pulse  slow  and  inter- 
mittent, and  the  pupils  very  variable — in  some  cases  dilated,  In  others  contracted,  while 
in  a  third,  one  pupil  will  be  dilated  and  the  other  contracted. 

If  the  case  be  neither  one  of  great  severity  nor  complicated  with  any  grave  injury  to 
the  cranial  contents,  after  a  variable  period  the  patient  will  show  signs  of  movement  ;  and 
may,  perhaps,  move  a  limb  in  an  impatient  and  purposeless  manner.  If  he  is  spoken  to 
in  a  loud  voice,  he  will,  perhaps,  show  some  signs  of  returning  consciousness,  either  by 
making  some  inarticulate  noise,  or  by  merely  opening  his  eyes  and  afterwards  returning 
to  his  stolid  condition. 

If  the  case  be  still  carefully  observed,  the  mode  of  respiration  may  be  seen  to  be 
altered  ;  and  from  being  slow  and  labored,  it  will  be  irregular,  and  perhaps  sighing. 
After  a  time,  if  recovery  is  to  take  place,  other  signs  of  what  are  termed  reaction  will 
make  their  appearance.  The  skin  will  become  warmer  and  more  natural,  the  shrunken 
and  contracted  features  return  to  their  normal  condition,  the  pulse  be  more  regular  and 
rapid,  and  moreover  vomiting  may  occur — the  appearance  of  this  symptom  being  gener- 
ally of  moment,  and  the  first  result  of  a  more  active  circulation  through  the  cerebral 
centres.  As  the  case  proceeds,  if  all  goes  well,  the  patient  rapidly  recovers  and  returns 
to  his  natural  condition,  feeling,  perhaps,  somewhat  heavy  and  dull  for  a  few  days,  and 
indisposed  for  any  bodily  and  much  less  for  mental  labor.  But  if,  on  the  other  hand,  the 
case  goes  wrong,  the  symptoms  may  either  persist  or  pass  into  those  of  compression — 
complete  insensibility,  coma,  and  death  ;  or,  the  symptoms  of  reaction  may  become  exces- 
sive and  run  into  those  of  inflammation  of  the  brain  or  its  membranes. 

In  this  brief  sketch  of  an  ordinary  example  of  concussion  or  shaking  of  the  brain,  the 
symptoms  described  are  of  a  typical  kind,  and  have  been  purposely  dissociated  from  those 
of  such  complications  as  are  liable  to  occur  either  primarily  or  after  the  period  of  reaction 
has  taken  place. 

What  change  of  structure  is  present  in  such  an  injury  is,  of  course,  an  open  question. 
In  the  simplest  case  the  local  injury  must  be  slight ;  in  the  more  severe,  there  is  every 
probability  that  some  bruising  of  the  brain  has  been  produced ;  while  in  the  worst,  lacera- 
tion of  the  brain  and  extravasation  of  blood  will  probably  have  taken  place. 

In  what  is  called  concussion  of  the  brain,  epistaxis  is  very  frequent,  and  hemorrhage 
into  the  lids  of  both  eyes  is  not  uncommon,  though  beneath  the  conjunctiva  it  is  very 
rarely  met  with.  Hemorrhage  from  the  ear  directly  after  the  accident  is  occasionally 
seen,  and  I  have  known  it  continue  for  several  hours,  the  extravasation  of  blood,  however, 
taking  place  in  all  these  cases  as  a  direct  result  of  the  accident. 

Again,  in  certain  cases,  a  patient,  having  regained  his  consciousness,  relapses  into 
insensibility — relapsing  unconsciousness — from  which  he  may  recover  as  perfectly  as  if 
no  relapse  had  taken  place.  It  would  appear  as  if  this  condition  were  produced  by  the 
earliest  effects  of  reaction,  the  vessels  yielding  too  freely  to  the  heart's  pulsations,  and  thus 
producing  a  plethora  of  the  part,  which  induces  a  comatose  or  semi-comatose  condition. 
The  following  case  illustrates  these  points  : — 

A  boy,  aet.  11,  having  received  a  blow  upon  the  head  from  a  falling  piece  of  timber, 
became  perfectly  unconscious  and  quiescent.  He  remained  in  this  state  for  fifteen  minutes, 
but,  recovering,  he  walked  home  some  short  distance.  He  soon  began  to  feel  sick  and 
vomited,  the  vomiting  being  attended  with  epistaxis.  He  was  then  brought  to  Guy's, 
with  a  cold  skin  and  laboring  pulse.  He  was  very  slightly  conscious  and  unable  to  answer 
any  questions,  wdiile  his  limbs  remained  in  the  position  in  which  they  were  placed.  The 
pupils  were  dilated,  but  active.  He  was  left  in  bed  with  the  head  raised,  and  a  cold  lotion 
applied  to  it.  Warmth  was  also  applied  to  the  feet.  He  gradually  recovered,  and  left  the 
hospital  in  ten  days  convalescent. 

The  epistaxis  and  relapsing  unconsciousness  in  this  case,  coming  together  at  the  time 
of  reaction,  point  clearly  to  the  cause. 

Again,  in  children,  reaction  is  not  unfrequently  attended  with  convulsions,  winch 
generally,  however,  pass  away,  and  leave  no  mark  behind.  Should  they  appear  in  an 
adult,  they  are  symptoms  which  cause  anxiety,  as  they  almost  always  indicate  brain  injury 
and  forebode  mischief. 

When  reaction  is  excessive  it  is  attended  with  symptoms  of  fever,  and  brain  disturb- 
ance, such  as  delirium,  excitement,  and  coma ;  but  the  subject  of  intracranial  inflamma- 
tion will  claim  attention  in  another  page. 
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Extravasation  of  Blood  as  a  Result  of  Concussion. 

If  the  brain  be  violently  shaken,  bruising  of  its  substance  and  extravasation  of  blood 
must  ensue.  When  the  injury  is  the  result  of  a  direct  blow,  the  brain  mischief  may  be 
only  local,  yet  it  is  more  usual  to  find  the  opposite  side  of  the  brain  also  bruised,  by  what 
is  rightly  termed  "  contre-coup,"  and  it  very  often  happens  that  the  mischief  to  the  brain 
by  contre-coup  is  greater  than  that  at  the  seat  of  local  injury.  When  the  fall  is  upon  the 
vertex,  the  base  is  bruised  ;  when  on  the  occiput,  the  anterior  lobe  ;  when  on  the  right 
parietal  region,  the  base  of  the  left  middle  lobe  is  the  injured  part ;  in  fact,  the  base  of  the 
brain  is  almost  always  the  seat  of  injury.  In  all  these  cases,  blood  will  be  extravasated 
to  a  greater  or  less  degree  ;  and  when  the  vessels  are  diseased  the  hemorrhage  may  be 
excessive.  When  the  extravasation  of  blood  is  upon  the  surface  of  the  brain  it  will  be 
either  upon  or  within  the  membranes,  within  the  cavity  of  the  arachnoid  or  the  meshes  of 
the  pia  mater,  and  under  both  circumstances  the  blood  will  gravitate  to  the  base.  When 
the  extravasation  of  blood  takes  place  into  the  structure  of  the  brain  itself,  it  may  be  found 
in  any  part  of  the  cerebrum,  cerebellum  or  pons  Varolii,  or  into  the  ventricles,  the  extra- 
vasation rarely  showing  itself  in  the  form  of  one  large  clot,  but  commonly  in  small  and 
numerous  spots  of  extravasation. 

On  referring  to  my  notes  on  this  subject,  I  find  in  a  case  of  concussion,  which  proved 
fatal  sixty  hours  after  the  injury,  that  the  brain  was  bruised  all  over,  and  blood  effused  at 
the  injured  spots  ;  the  fluid  in  the  ventricles  was  blood-stained,  and  the  ventricles  them- 
selves ecchymosed.  In  another  case  of  death  from  concussion,  the  result  of  a  fall,  in  a 
man  ait.  31,  in  whom  convulsions  and  coma  supervened  on  the  fifteenth  day  after  the  injury, 
a  layer  of  blood  was  found  universally  diffused  over  both  hemispheres,  dipping  between 
the  convolutions  and  passing  downwards  towards  the  base.  The  clot,  which  was  shreddy, 
of  a  dull,  reddish-black  color,  had  evidently  been  effused  for  some  clays.  The  surface  of 
the  brain  beneath  the  seat  of  injury  was  softened,  and  at  the  base,  where  it  had  been 
injured  by  contre-coup,  similar  changes  had  taken  place.  The  vessels  were  healthy.  In 
a  third  case,  where  the  vessels  were  diseased  and  death  followed  from  concussion,  multiple 
extravasations  were  detected  after  death  throughout  the  substance  of  the  brain. 

In  all  these  typical  cases,  illustrating  the  different  effects  of  concussion,  fatal  results 
took  place  from  severe  shaking  of  the  brain,  unassociated  with  fracture;  but  it  is  to  be 
remembered  that  where  a  fracture  is  present,  unless  it  be  attended  with  depressed  bone, 
the  shaking  of  the  brain  is  the  source  of  danger. 

From  what  has  been  thus  stated  the  conclusion  may  be  drawn  that  the  nature  of  the 
accident  is  the  best  guide  in  forming  an  opinion  on  the  existence  of  contusion  of  the  brain 
as  well  as  on  its  extent ;  although  the  severity  of  the  symptoms,  or  their  persistency,  is, 
doubtless,  a  valuable  indication.  The  French  surgeons,  however,  look  upon  the  following 
symptoms  as  diagnostic  of  a  contused  brain  :  "Tonic  spasms  of  the  limbs  ;  intense  rest- 
lessness, with  constant  rolling  and  tossing  about  in  bed  ;  unconscioiisiie->.  more  or  less 
complete;  drowsiness,  without  any  stertorous  breathing,  and  in  the  slighter  cases  simply 
contraction  of  one  pupil  or  of  one  eyelid  ;  spasmodic  movements  about  some  one  muscle 
or  another  of  the  face  or  lips,  giving  rise  to  a  difficulty  of  pronunciation"  (Ilewett).  Mr. 
Le  Gros  Clark  lays  stress  upon  the  following  :  "  More  or  less  constant  restlessness,  accom- 
panied by  spasm,  in  which  some  particular  member  is  affected,  or  amounting  to  general 
convulsion.  If  capable  of  giving  expression  to  his  feelings,  the  patient  will  point  to  some 
particular  part  of  the  head  as  the  seat  of  pain.  In  some  instances  noisy  incoherency  and 
obtuseness  of  intellect  accompany  this  condition  from  the  first;"  and  these  symptoms  are 
doubtless  enough  to  point  to  contusion  of  the  brain.  When  they  appear  rapidly  after  the 
accident,  they  may  be  accepted  as  reliable;  but  when  they  come  on  a  few  days  later  they 
are  as  likely  to  be  due  to  secondary  inflammation  of  the  brain  as  to  contusion.  Never- 
theless, they  may  be  regarded  as  valuable  diagnostic  indications  of  a  bruised  brain  until 
better  can  be  adduced. 

The  diagnosis  of  primary  concussion  and  contusion  of  the  brain,  however,  is  almost 
impossible.  The  symptoms  are  so  intermixed  that  the  real  nature  of  the  lesion  is  not 
apparent.  "  The  symptoms  of  concussion  may  be  continued  or  renewed  either  by  extrava- 
sation of  blood,  pus,  or  both"  (John  Hunter,  MS.,  1787).  The  signs  attributed  to  con- 
cussion, such  as  loss  of  consciousness,  collapse,  small,  scarcely  perceptible  pulse,  and 
lowered  •temperature,  are  met  with  in  other  affections  of  the  brain,  and  merely  indicate 
that  the  functions  of  that  organ,  and  their  influence  on  the  system  at  large,  are  in  a  state 
of  abeyance.    It  can,  therefore,  only  be  declared  that  the  brain  was  contused  in  the  first 
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instance,  if  the  symptoms  continue.  [Surface  thermometry  of  the  head  may,  perhaps,  be 
of  service.] 

The  seat  of  injury  to  the  brain  may  likewise  often  be  indicated  by  some  paralysis,  par- 
tial or  complete,  of  one  or  more  of  the  cerebral  nerves.  This  paralysis  may  be  either  a 
passing  or  a  permanent  symptom.  Paralysis  of  the  seventh  pair,  including  the  facial  nerve, 
lias  been  already  alluded  to  as  a  somewhat  typical  symptom  of  fracture  through  the  petrous 
portion  of  the  temporal  bone.  This  may  appear  as  an  immediate  result  of  the  injury,  indi- 
cating laceration  of  the  brain  by  the  fracture  ;  or,  what  is  more  usual,  at  a  later  date,  when 
it  may  be  the  effect,  of  pressure  by  effused  blood  upon  the  nerve  trunk  in  some  part  of  its 
course  ;  or,  at  a  still  later  period,  by  inflammatory  effusion. 

On  referring  to  my  own  notes  of  cases  admitted  into  Guy's  Hospital  at  different  periods 
during  the  last  twenty  years,  I  find  examples  of  injury  to  the  optic  nerves,  as  indicated 
by  blindness ;  paralysis  of  the  muscles  of  the  globe  of  the  eye  as  a  whole  ;  and  paralysis 
of  the  external  rectus  muscle  alone.  Paralysis  of  the  facial  and  auditory  nerves  is  very 
frequent,  and  at  times  there  is  paralysis  of  the  fifth  nerve,  as  indicated  by  complete  loss  of 
sensation  of  the  face,  &c.  Paralysis  of  the  hypoglossal  has  also  been  observed.  In  the 
majority  of  these  cases  the  symptoms  appeared  as  a  direct  result  of  the  injury  ;  in  some 
they  came  on  two  or  three  days  later,  associated  with  febrile  symptoms  ;  but  in  most  they 
disappeared  in  the  course  of  a  few  weeks.  In  some  instances,  however,  of  facial  paralysis 
the  symptoms  were  permanent.  In  all  these  there  must  have  been  injury  to  the  base  of 
the  brain.  "The  coexistence  of  hemiplegia  on  one  side,  with  paralysis  of  the  third  nerve 
of  the  opposite  side,  is  indicative  of  lesion  of  the  crus  cerebri  on  the  side  on  which  the  third 
nerve  is  paralyzed."   (Le  Gros  Clark.) 

I  had  once  under  my  care  a  man  who  received  a  severe  blow  on  the  left  side  of  the  head 
above  the  ear.  The  injury  was  followed  by  symptoms  of  concussion,  which  soon  passed 
away  ;  but  he  had  complete  aphasia.  In  the  course  of  a  few  days  he  partially  recovered 
the  ability  to  speak,  but  then  so  thickly  that  he  was  unintelligible;  in  about  three  weeks 
he  could  be  understood,  but  he  did  not  recover  his  natural  powers  of  speech  for  at  least 
three  months.  During  the  greater  part  of  this  time  he  was  subject  to  headache,  which  the 
least  exercise  or  excess  in  diet  made  worse.  There  can  be  little  doubt  that  in  this  case 
the  base  of  the  middle  lobe  of  the  right  side  had  been  contused.  Mr.  Callender  tells  us 
"  that  symptoms  of  aphasia  are  more  apt  to  follow  injury  of  a  part  of  the  left  hemisphere 
outside  the  corpus  striatum  than  any  other  part ;  that  injuries  to  the  right  hemisphere  are 
more  rapidly  fatal  than  are  equal  injuries  to  the  left ;  and  that  the  right-side  brain  lesions 
are  more  often  associated  with  convulsions  than  are  similar  hurts  at  the  opposite  side." 
('Brit.  Med.  Journ.,'  June  6th,  1874.)  [It  is  unfortunate  that  surgeons  have  not  been 
as  active  as  physicians  in  studying  the  subject  of  cerebral  localization,  for  accurate  obser- 
vations of  symptoms  would  doubtless  in  many  instances  throw  light  on  the  seat  of  lesion. 
The  writings  of  Ferrier,  Charcot,  and  especially  of  Lucas-Championniere1  should  be 
studied  in  this  connection.] 

Remote  Effects  of  Concussion. 

There  are,  however,  many  injuries  to  the  head  which,  without  producing  any  definite 
symptoms,  such  as  have  been  described  as  the  result  of  concussion,  &c,  yet  cause  serious 
and  often  permanent  damage  to  the  patient. 

The  effects  of  a  blow  on  the  head  are  by  no  means  determined  by  the  immediate  symp- 
toms resulting,  for  it  has  often  happened  that  a  person  has  received  a  trifling  injury,  from 
which  he  is  supposed  to  have  completely  recovered,  while  the  case  has  ended  in  a  perma- 
nent enfeeblement  of  the  mental  powers.  It  behooves  the  surgeon,  therefore,  to  be  most 
cautious  in  giving  an  opinion  as  to  the  issue  of  a  case  of  injury  to  the  head.  As  his  func- 
tions seldom  extend  beyond  the  early  period  of  treatment,  it  is  not  necessary  here  to  enter 
much  into  detail  in  such  cases  after  pointing  the  moral  that  attaches  to  them  all. 

The  records  of  lunatic  asylums  prove,  unhappily,  that  many  cases  of  apparently  trivial 
injury  to  the  head,  unaccompanied  by  symptoms  which  would  indicate  any  positive  affec- 
tion, such  as  concussion,  paralysis,  &c,  have  ended  in  an  affection  of  the  brain  which  has 
rendered  the  patient  hopelessly  demented,  and,  moreover,  has  left  no  visible  traces  of  the 
malady,  in  the  brain  after  death.    The  following  may  suffice,  as  illustrations. 

A  boy,  aet.  16,  fell  from  a  tree  and  was  found  partly  insensible.  After  a  few  days'  treat- 
ment he  was  dismissed  from  the  hospital  as  "  cured."  In  a  few  months  he  was  obliged  to 
be  placed  in  a  lunatic  asylum,  where  he  remained  several  years. 

L1  La  trepanation  guidee  par  les  localisations  c6rebrales,  Paris,  1878.] 
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A  gentleman  put  his  head  out  of  the  window  of  a  carriage  while  travelling  by  railway, 
and  received  a  scalp  wound  from  striking  against  a  post.  He  was  rendered°insensible  at 
the  time,  but  soon  improved.  There  were  no  signs  of  importance,  yet  in  a  few  weeks  he 
was  in  a  state  of  mental  aberration,  and  died  in  a  year. 

A  man  was  kicked  by  a  horse  in  the  stomach  and  fell,  striking  his  head  on  the  stable 
floor,  but  had  no  cerebral  symptoms.  In  a  few  weeks  he  got  delirious  and  confused  in 
mind,  and  became  in  time  hopelessly  insane. 

Such  instances  might  be  multiplied  endlessly,  all  pointing  to  the  supreme  importance  of 
injuries  to  the  head,  however  slight  the  immediate  symptoms.  The  reader  may  find  this 
subject  well  discussed  and  illustrated  by  Dr.  J.  C.  Browne  in  the  first  volume  of  the 
'  West  Kiding  Asylum  Reports,'  in  Abercrombie's  works,  and  elsewhere.  It  may  be  laid 
down  as  a  principle  that  persons  with  any  hereditary  predisposition  to  insanity  or  nervous 
disease  are  more  liable  to  suffer  from  cranial  injuries  than  others;  whilst  the  temperate 
have  a  better  chance  of  escape  than  those  addicted  to  excesses  of  any  sort. 

Dr.  J.  C.  B  rowne  says  in  the  report  already  alluded  to,  "  We  are  justified  in  concluding 
that  concussion  may  exert  its  worst  influence  without  any  organic  change  which  is  capable 
of  being  detected.  Everything  points  to  the  conclusion  that  the  evil  of  concussion  really 
consists  in  what  may  be  called  dynamical  changes  in  the  nerve-cells  and  their  connecting 
fibrils." 

INJURIES  OF  THE  BRAIN  AND  ITS  MEMBRANES  COMPLICATING 

FRACTURE. 

When  the  student  has  recognized  the  fact  that  a  blow  upon  the  head,  not  complicated 
with  fracture,  is  capable  of  producing,  by  concussion  of  the  brain,  injuries  such  as  have 
been  sketched  in  the  previous  pages,  he  will  be  quite  ready  to  understand  that  a  blow  upon 
the  head  complicated  with  fracture  is  likely  to  be  followed  by  results  that  are  at  least 
equally  severe.  He  must  know  that,  as  the  force  required  to  produce  a  fracture  of  the 
skull  is  either  more  violent  or  more  concentrated  than  that  required  to  produce  what  has 
been  described  as  a  concussion  of  the  brain,  so  there  are  other  complications  which  are 
frequently  associated  with  or  are  peculiar  to  fracture,  such  as  depression  of  bone  producing 
compression  of  the  brain,  extravasation  of  blood  external  to  the  dura  mater  from  rupture 
of  the  middle  meningeal  artery,  injury  to  the  dura  mater  or  membranes,  and  direct  injury 
to  the  brain.  He  must  also  be  aware  of  the  fact  that  a  fracture  of  the  skull  may  lake 
place  without  produing  any  cerebral  disturbance  ;  for  example — 

A  man,  set.  "27,  received  a  blow  over  the  vertex  from  a  broken  sword.  An  extensive 
scalp  wound  was  the  result,  and  a  very  evident  incised  wound  in  the  upper  portion  of  the 
frontal  bone,  apparently  involving  only  the  external  table.  It  was  not  complicated  with 
the  slightest  cerebral  disturbance,  and  good  recovery  followed. 

A  boy  received  a  compound  fracture  over  the  frontal  region  from  the  kick  of  a  horse  ; 
he  had  no  head  symptoms  whatever,  and  recovered.  [A  boy  was  recently  seen  by  me 
who  fell  against  a  circular  saw,  which  cut  a  long  groove  in  the  external  table,  but  did  not 
enter  the  brain.] 

In  the  former  case  there  was  an  incised  wound  of  the  skull,  and  in  the  latter  an  unde- 
pressed compound  fracture.  In  neither  was  the  brain  shaken,  bruised,  or  otherwise 
injured,  and  in  both  a  good  recovery  ensued.  Cases  such  as  these,  however,  are  com- 
paratively rare ;  the  more  frequent  being  examples  of  fractured  skull  associated  with  brain 
symptoms  similar  to  those  which  have  been  described  under  the  head  of  simple  concussion  ; 
cases  in  which  the  functions  of  the  brain  are  for  a  time  more  or  less  interfered  with  or 
suspended,  but  which  have  a  tendency  gradually  to  return  to  their  normal  condition  ;  in 
which  the  injury  to  the  skull  has  been  severe  enough  to  break  the  bone,  and  general 
enough  to  shake  the  brain  and  cause  a  suspension  of  its  functions.  The  importance  of 
these,  however,  lies  in  the  injury  the  brain  has  sustained,  and  not  upon  the  fracture  ;  the 
fracture  being  only  a  complication,  and  so  long  as  there  is  no  depressed  bone  irritating  and 
compressing  the  brain,  the  danger  is  in  no  way  increased.  If,  however,  in  any  given 
instance,  the  injury  is  complicated  with  laceration  of  one  of  the  large  arteries  of  the  bone 
such  as  the  middle  meningeal  artery,  other  conditions  may  arise  which  produce  special 
symptoms. 

'  Fractures  of  the  skull  associated  with  extravasation  of  blood  be- 
tween the  dura  mater  and  the  bone — As  the  result  of  an  injury  to  the  skull, 
whether  with  or  without  a  fracture,  small  extravasations  of  blood  between  the  dura  mater 
and  the  bone  are  not  unfrequent,  and  are  due  to  the  rupture  of  some  of  the  small  vessels 
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which  pass  from  the  bone  to  the  dura  mater  beneath.  They  give  rise  to  no  symptoms  by 
which  they  can  be  recognized,  and  usually  are  only  discovered  after  death. 

When  any  large  extravasation  occurs,  the  blood  comes,  as  a  rule,  from  the  trunk  or 
from  one  of  the  branches  of  the  middle  meningeal  artery,  which  runs  upward  in  a  groove 
of  the  anterior  inferior  angle  of  the  parietal  bone,  and  divides  to  supply  the  lateral  parts 
of  the  base  and  the  vault  of  the  cranium.  A  fissure,  therefore,  of  the  bone  in  these  parts 
may  lacerate  one  of  these  branches,  and  give  rise  to  a  hemorrhage  sufficiently  copious  to 
produce  symptoms  of  compression  of  the  brain. 

It  is  well  to  know,  however,  that  the  brain  will  sustain  a  good  deal  of  pressure  without 
giving  rise  to  any  symptoms,  and  that  several  ounces  of  effused  blood  rapidly  poured  out 
are  required  to  produce  such  symptoms  as  are  recognizable.  In  rare  instances  the  hemor- 
rhage may  come  from  one  of  the  large  venous  sinuses  which  has  been  torn. 

The  following  is  an  excellent  case  to  illustrate  the  accident : — 

Case  A  man,  set.  49,  when  riding  in  a  gig,  was  thrown  out  upon  his  head.  The 

accident  produced  a  scalp  wound  over  the  left  side  of  the  vertex  and  some  slight  insensi- 
bility. He  got  up  and  walked  for  half  an  hour,  when  he  became  confused,  staggered,  and 
went  into  a  shop,  being  supposed  by  the  shopkeeper  to  be  intoxicated,  but  as  he  gradually 
became  quite  insensible  he  was  brought  to  Guy's.  When  admitted  he  was  perfectly 
unconscious  and  comatose,  with  dilated  pupils,  laboring  pulse,  and  slow  respiration.  Soon 
afterwards  he  became  convulsed,  the  right  arm  being  more  affected  than  any  other  part, 
which  in  a  few  hours,  however,  became  paralyzed.    He  remained  in  this  condition  for 

two  days,  and  died  comatose.  After  death,  upon  re- 
moving the  calvaria,  which  was  fissured  in  a  vertical 
direction  from  the  middle  of  the  left  parietal  bone  to 
the  jugular  foramen,  a  large  clot  of  blood  was  seen 
lying  upon  the  dura  mater,  clearly  proceeding  from 
the  middle  meningeal  artery.  This  was  about  two  and 
a  half  inches  in  diameter,  and  more  than  an  inch  in 
thickness.  It  formed  a  globular  tumor,  and  caused  an 
extensive  depression  upon  the  left  cerebral  hemisphere, 
which  pressed  the  longitudinal  fissure  to  the  right  side. 
The  brain  itself  was  healthy.  Prep.  160650  in  Guy's 
Hosp.  Mus.  shows  the  condition.  In  Fig.  80  these 
parts  are  well  seen. 

Such  a  case  may  fairly  be  accepted  as  a  typical  ex- 
ample of  this  form  of  injury,  and  special  attention 
should  be  paid  to  the  fact,  that  the  man  recovered 
from  the  immediate  effects  or  shock  of  the  accident, 
remained  sensible  for  a  definite  period,  and  then  grad- 
ually became  unconscious.  In  compression  from  hem- 
orrhage this  "  interval  of  time,"  provided  it  be  a  short 
time,  between  the  accident  and  the  occurrence  of  the 
symptoms,  is  most  important  from  a  diagnostic  point  of  view;  it  is  very  commonly, 
although  not  constantly,  present ;  but,  when  present,  it  is  characteristic  of  hemorrhage  in 
some  form.  The  symptoms,  to  be  those  of  compression,  must  also  be  lasting ;  nor  must 
they  be  mistaken  for  the  "  relapsing  unconsciousness"  of  a  shaken  brain,  to  which  atten- 
tion has  been  already  directed.  The  persistency  of  the  symptoms  is  consequently  a  valu- 
able diagnostic  symptom. 

But  it  may  be  asked,  how  is  extravasation  of  blood,  the  result  of  a  lacerated  meningeal 
artery  and  therefore  outside  the  dura  mater,  to  be  diagnosed  from  extravasation  of  hlood 
within  the  cavity  of  the  arachnoid,  upon  the  surface" of  the  brain,  or  within  the  brain 
itself?  For  under  all  these  circumstances  the  symptoms  may  appear  some  time  after  the 
accident,  the  inference  drawn  from  the  "  interval  of  time"  being  the  same  in  each  ;  under 
all,  the  symptoms  of  compression  will  be  identical,  for  they  will  be  those  of  apoplexy, 
and,  as  in  apoplexy,  varying  in  each  case ;  for  "  when  extravasation  takes  place  on  the 
surface  or  within  the  substance  of  the  brain,  it  is  accompanied,  and,  indeed,  produced  by 
lesion  of  the  cerebral  texture,  which  lesion  is  mostly  indicated  by  paralysis,  by  irritation 
or  spasmodic  action  affecting  some  particular  part,  by  derangement  of  the  'pupils,  or  by 
other  symptoms."  (Cock.)  The  surgeon's  best  guide,  however,  in  forming  his  diagnosis 
will  always  be  the  history  of  the  case,  when  it  can  be  obtained,  and  also  the  nature  of  the 
accident. 

In  uncomplicated  cases  of  hemorrhage  external  to  the  dura  mater  the  injury  is  generally 


Drawing  showing  clot  (6)  external  to  the 
dura  mater  (c)  from  laceration  of  the  middle 
meningeal  artery  (a)  following  a  fracture. 
(Drawing  SO-0,  from  a  case  of  Hilton's,  G. 
H.  M.) 
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a  local  one,  produced  by  a  sharp  blow  or  fall ;  the  brain,  as  a  whole,  is  not  shaken  or 
injured;  the  symptoms  of  compression  are,  moreover,  generally  very  marked  and  rapidly 
produced,  and  the  paralysis  of  half  the  body  is  also  commonly  complete. 

In  cases  of  hemorrhage  into  the  arachnoid  cavity,  or  upon  the  surface  of  the  brain, 
the  injury  is  mostly  of  a  general  character,  such  as  a  fall  from  a  height  or  a  "blow  from  a 
heavy  weight ;  the  whole  brain  having  been  violently  shaken  or  "  concussed,"  and,  as 
a  result  its  delicate  structure,  more  particularly  that  of  the  base,  has  been  bruised  or 
lacerated,  weak  or  diseased  vessels  being  very  apt  to  give  way,  producing  hemorrhage. 
Ilemorrage  external  to  the  dura  mater  may,  it  is  true,  be  present  in  these  cases  of  gene- 
ral injury,  but  it  will  be  complicated  with  extravasation  into  deeper  parts;  and  this  point 
of  diagnosis  is  important,  since  in  the  former  class  of  cases,  when  the  blood  is  between 
the  bone  and  dura  mater,  surgical  treatment  may  be  of  inestimable  value,  whilst  in  the 
latter  it  can  be  of  no  service. 

Hemorrhage  upon  the  surface  of  the  brain  is  a  verv  important  subject,  occurring  in 
variable  degrees  in  every  case  of  severe  or  general  injury  to  the  skull,  whether  compli- 
cated or  not  with  fracture;  the  brain  itself  may  be  not  only  bruised  at  the  seat  of  injury, 
but  it  will  be  equally,  if  not  more,  injured  at  the  opposite  point  by  contre-coup ;  and  this 
bruising  and  extravasation  are  generally  found  at  the  base  of  the  brain.  The  hemorrhage 
associated  with  this  bruising  may  be  so  slight  as  to  give  rise  to  no  symptoms,  and  recovery 
may  take  place  ;  or  it  may  be  so  great  as  to  induce  symptoms  of  compression.  But  when 
a  large  vessel  of  the  pia  mater  is  ruptured,  the  bleeding  will  be  severe,  and  under  these 
circumstances  the  blood  may  spread  into  all  the  parts  down  to  the  base,  covering  in  the 
cerebellum  and  spinal  cord. 

It  is  this  fact  that  renders  all  cases  of  general  injury  to  the  brain  so  serious,  and  tells 
so  powerfully  against  any  operative  interference  in  such  a  class  of  cases,  the  surgeon  being 
quite  unable  to  reach  the  source  of  compression  by  trephining. 

Hemorrhage  into  the  cavity  of  the  arachnoid  is  by  no  means  a  common  consequence  of 
head  injury,  but  it  may  occur  as  a  result  either  of  a  local  or  direct  injury  to  the  skull,  or 
of  a  diffused  one;  and  the  effused  blood  may  be  poured  out  upon  one  or  both  sides  of  the 
cerebrum.  When  the  effusion  is  gradual  and  not  extensive,  no  definite  symptoms  of  com- 
pression will  be  produced;  but  when  extensive,  although  symptoms  of  compression  may 
appear,  there  will  be  nothing  to  indicate  the  precise  position  of  the  hemorrhage. 

In  patients  who  have  albuminuria,  or  diseased  arteries,  there  is  reason  to  think  that  a 
slight  injury  to  the  head  may  cause  extravasation  of  blood  into  the  arachnoid,  and  this 
fact  has  an  important  practical  bearing,  furnishing  a  key  to  the  solution  of  many  a  doubtful 
case  of  head  injury. 

Pathology  has  taught  us  that  blood  clots  may  organize  and  form  what  are  now  known 
as  arcahnoid  cysts,  having  smooth  external  surfaces  like  a  serous  membrane;  which,  when 
recent,  will  be  soft  and  pulpy;  when  old,  fibrous.  They  may  contain  only  serous  fluid 
more  or  less  blood-stained,  or  clots  of  blood  altered  by  time.  Sometimes  these  cysts  are 
found  to  be  loose  in  the  arachnoid  cavity,  at  others  fixed  to  the  parietal  arachnoid.  They 
are  usually  found  accidentally  after  death  in  those  who  have  suffered  from  mental  disorder 
or  general  paralysis,  and  although  more  commonly  they  exist  on  one  side  of  the  head  only, 
they  are  sometimes  found  on  both. 

Dr.  Crichton  Browne  ('Journal  of  Psychological  Medicine,'  December,  1875)  tells  us 
that,  out  of  1240  post-mortem  examinations  made  at  the  West  Riding  Asylum,  there  were 
59  examples  of  arachnoid  cysts:  43  occurred  in  males,  16  in  females,  and  the  majority 
were  in  the  left  side.  In  half  the  cases  general  paralysis  was  the  cause  of  death.  Dr. 
Browne  does  not  think  that  these  cysts  have  a  traumatic  origin,  but  are  due  to  the  rupture 
of  a  vessel  from  cerebral  hyperaemia. 

To  Mr.  Prescott  Hewett  ('  Med.-Chir.  Trans.,'  vol.  xxviii)  must  be  assigned  the  credit 
of  explaining  how  these  cysts  are  formed  from  a  chronic  change  in  previously  effused 
blood.  For  a  full  elucidation  of  the  subject,  however,  we  are  indebted  to  Drs.  Wilks, 
( >Lrle,  Bacon,  and  Sutherland  ('Journal  of  Mental  Science,'  vols,  x  and  xi;  (  Rep.  West 
Hiding  Asylum,'  vol.  i). 


COMPRESSION  OF  THE  BRAIN. 

[Gross  believes  it  to  be  impossible  to  compress  an  organ  of  so  pulpy  a  structure  as  the 
brain,  unless  it  is  subjected  to  an  amount  of  pressure  far  greater  than  occurs  in  cases  of 
compression  within  the  skull.  Hence  he  states  that  compression  of  the  brain  is  merely  a 
change  of  the  relative  position  of  the  component  parts  of  the  organ,  and  does  not  depend 
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oil  condensation,  or  reduction,  of  volume,  but  upon  the  effacement  of  the  intervening  Bpaces. 
I  his,  however,  is  a  theoretical  point  that  does  not  require  a  change  in  nomenclature.] 

1  he  brain  may  be  compressed  in  many  ways ;  though  there  are  four  special  causes  of 
compression : — Compression  from  depressed  bone,  the  result  of  fracture,  simple  or  com- 
pound ;  compression  from  the  extravasation  of  blood  into  any  part  of  the  cranium  ;  com- 
pression from  the  formation  of  matter  between  the  dura  mater  and  the  bone;  and  com- 
pression from  the  effusion  of  inflammatory  products  into  the  brain  or  its  membranes. 

The  symptoms  of  compressions  under  all  these  different  circumstances  are  mucli  alike, 
although  the  clinical  history  of  the  cases  and  the  date  of  the  appearance  of  the  symptoms 
after  the  injury  vary  in  each  class.  When  the  result  of  depressed  bone,  the  symptoms 
are  the  immediate  consequence  of  the  accident.  When  caused  by  extravasation  of  blood, 
there  is  almost  always  some  interval  of  time  between  the  accident  and  the  accession  of  the 
symptoms,  although  that  interval  may  be  but  short.  When  caused  by  the  effusion  of 
inflammatory  products  into  or  on  the  brain,  the  symptoms  generally  appear  some  days 
after  the  accident,  and  are  gradual;  and,  when  the  result  of  the  formation  of  matter 
between  the  dura  mater  and  the  bone,  the  symptoms  rarely  show  themselves  for  two  or 
three  weeks  after  the  accident.  In  both  of  the  latter  classes  of  cases,  moreover,  headache 
and  other  inflammatory  symptoms  coexist. 

The  symptoms  of  compression  of  the  brain  are  those  of  apoplexy,  and  their  severity 
depends  entirely  upon  the  suddenness  and  amount  of  the  compression.  The  skull  may  be 
fractured  and  the  bone  depressed,  and  still  no  symptoms  arise.  Extravasation  of  blood 
may  also  take  place  to  a  limited  degree  within  the  skull  and  not  be  recognized.  There  is 
good  reason  to  believe,  indeed,  that  a  considerable  amount  of  blood  may  be  poured  out 
sloivly  upon  the  surface  of  the  brain  without  giving  rise  to  compression,  the  brain  gradually 
accommodating  itself  to  the  pressure.  The  most  marked  cases  of  compression  are  usually 
due  to  rapid  extravasation.  When  the  bones  are  much  depressed,  or  when  the  brain  is 
suddenly  compressed  by  the  local  effusion  of  blood,  symptoms  show  themselves,  such  as 
complete  insensibility,  slow,  difficult,  and  perhaps  stertorous  respiration,  and  a  full,  slow, 
laboring  pulse.  The  pupils  may  be  either  dilated  or  contracted,  but  they  will  be  always 
fixed,  and  will  not  respond  to  light.  In  very  severe  cases  the  respiration  will  be  of  a 
peculiar  puffing  character.  There  may  also  be  complete  loss  of  the  power  of  swallowing, 
inability  to  retain  feces,  and  retention  of  urine — incontinence  or  overflow  of  urine  being 
the  last  symptom. 

When  the  brain  is  widely  and  uniformly  compressed  by  an  effusion  of  blood  or  in  some 
other  way,  the  symptoms  are  "  general,"  i.  e.,  one  side  is  not  more  paralyzed  than  the 
other.  When  the  compression  is  more  localized,  the  paralysis  is  partial  and  corresponds 
with  the  region  affected;  though  when  the  extravasation  is  extensive,  even  though  local- 
ized, the  general  effect  may  mask  the  local  symptoms.  The  best  examples  of  this  form 
of  limited  compression  are  found  in  cases  of  fracture  of  the  skull  from  a  local  injury,  and 
extravasation  of  blood  between  the  bone  and  dura  mater.  The  case  quoted  on  page 
174  is  a  good  one  in  point;  though  the  following  is  probably  a  better,  as  it  is  complete. 

J.  P — ,  aet.  46,  a  painter,  having  fallen  from  a  height  upon  his  head  on  a  piece  of  iron, 
received  a  severe  scalp  wound  on  the  right  side  of  the  median  line  of  the  head,  with 
slight  concussion.  He  was  admitted  into  Guy's  under  Mr.  Cock's  care  in  1841,  conscious, 
and  remained  so  for  eleven  hours  after  the  injury;  four  hours  later  he  was  found  in  a 
state  of  utter  unconsciousness,  with  stertorous  breathing  and  insensible  pupils.  He  con- 
tinued gradually  to  get  worse.  The  left  arm  and  leg  when  pinched  were  readily  retracted. 
The  right  side  was  completely  paralyzed.  No  fracture  could  be  discovered.  Trephining 
was  performed  above  and  behind  the  anterior  inferior  angle  of  the  left  parietal  bone  over 
the  trunk  of  the  middle  meningeal  artery,  and  a  large  piece  of  bone  removed.  A  gush  of 
blood  then  took  place,  and  a  large  coagulum  was  removed  from  outside  the  dura  mater. 
The  deep  stert.or  at  once  ceased,  and  the  next  day  the  man  moved  his  right  arm  and  leg 
freely  and  recognized  his  wife.  He  progressed  favorably  after  the  operation,  though 
recovery  was  retarded  by  bone  exfoliation.  He  resumed  his  work  and  occupation,  and 
continued  in  good  health  for  thirteen  years.  During  this  period,  however,  he  had  at 
intervals  exfoliation  of  some  portion  of  the  skull  at  the  seat  of  injury;  in  the  ninth  year 
he  had  fits,  which  during  the  last  six  years  of  his  life  recurred  at  intervals,  the  attacks,  as 
Mr.  Cock  reported,  becoming  gradually  more  frequent  and  severe  in  their  character. 
Six  months  before  his  death  he  had  paralysis  of  the  opposite  side  of  the  body  to  that  ot 
the  injury;  the  face  was  included  in  the  paralysis,  and  his  speech  was  somewhat  aflected. 
He  died  after  a  severe  apoplectic  fit.  After  death  the  brain  beneath  the  injured  bone 
was  found  softened  and  adherent  to  the  skull ;  and  it  contained  a  recent  clot  of  three  or  four 
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ounces  of  blood,  which  filled  the  ventricles.  "  It  appeared  probable,"  says  Dr.  Wilks, 
who  made  the  examination,  "  that  a  softening  had  been  going  on  for  some  months  in  the 
middle  hemisphere  of  the  brain,  involving  the  contiguous  surfaces  of  the  corpus  striatum 
and  thalamus,  and  that  at  last  a  rupture  of  the  vessel  had  taken  place,  infiltrating  ;ill 
these  diseased  structures  as  well  as  the  ventricles."  The  trephine  opening  was  filled  in 
by  a  tough  membrane;  and  around  its  margins  there  was  evidence  of  considerable  ostitis 
having  taken  place.    (Cock,  1  Guy's  Hosp.  Reports,'  1857.) 

When  a  patient  receives  a  direct  blow  upon  one  side  of  the  head,  causing  a  fracture 
with  depression  of  the  bone,  and  attended  with  paralysis  of  the  opposite  side  of  the  body 
and  a  fixed  and  dilated  pupil  on  the  side  of  the  injury,  the  conclusion  is  inevitable,  that 
the  depressed  bone  is  the  cause  of  the  paralysis,  by  producing  pressure  upon  the  brain ; 
the  depression  must,  however,  be  very  great  to  give  rise  to  such  symptoms. 

"When  a  patient  sustains  a  similar  injury,  with  or  without  depression  of  the  bone,  but 
followed  after  a  distinct  interval  of  time  by  paralysis  of  one  side  of  the  body,  whether  of 
the  injured  side  or  not,  it  is  quite  fair  to  assume  that  hemorrhage  has  taken  place  inside 
the  skull,  and  is  the  cause  of  the  compression. 

In  both  these  cases  a  local  injury  is  followed  by  local  mischief,  causing  a  local  paralysis, 
consequently  surgical  treatment  is  of  great  promise. 

When  a  patient  receives  a  general  injury  to  the  head — such  as  commonly  results  from 
a  fall  upon  the  head  from  a  height  or  a  diffused  blow  from  a  heavy  falling  body — and  this 
is  followed  directly  or  after  an  interval  of  time,  by  symptoms  of  compression,  whether 
associated  or  not  with  a  fracture,  the  paralysis  is,  as  a  rule,  general ;  and  even  if  more 
complete  on  one  side  than  another,  the  injury  to  the  brain  is,  for  the  most  part,  too  dif- 
fused or  extensive  to  admit  of  surgical  relief.  The  case  is  clearly  of  a  mixed  nature, 
contusion  or  laceration  of  brain-structure  being  associated  with  hemorrhage. 

When  a  patient  suffering  from  brain  shock,  with  or  without  a  fracture,  is  unconscious, 
motionless,  and  perhaps  pulseless  ;  has  lost  control  over  the  action  of  the  bowels  and  the 
bladder;  and  has  a  feeble  respiration  and  paralyzed  pupils,  it  is  impossible  for  the  surgeon 
to  form  any  opinion  as  to  the  nature  of  the  cerebral  injury ;  because  these  symptoms  may 
be  the  result  of  so-called  concussion,  from  which  recovery  may  take  place,  and  not  of 
severe  brain  contusion ;  they  may  be  associated  with  bruising  of  the  brain  and  extravasa- 
tion of  blood,  not  sufficient,  perhaps,  to  cause  fatal  compression  of  the  brain-structure,  but 
enough  to  set  up  cerebral  symptoms,  which  cannot  pass  away  for  many  months  under  the 
most  favorable  conditions ;  or  they  may  be  accompanied  by  severe  brain  laceration  or 
extravasation  of  blood  upon  or  into  its  structure,  which  will  prove  fatal  by  coma.  The 
position  of  the  extravasation  has  no  influence  on  the  symptoms,  although  it  would  appear 
that  death  is  very  rapid  when  it  takes  place  into  the  ventricles.  The  primary  symptoms 
of  severe  concussion  and  of  general  compression  are  identical,  and  are  often  not  to  be 
distinguished ;  both  may  be  the  result  of  the  same  kind  of  accident.  "  But,"  says  Mr. 
Hewett,  "  there  is  this  marked  difference :  in  concussion  the  effects  are  instantaneous,  and 
in  compression  from  extravasated  blood  some  little,  it  may  be  very  short,  time  elapses 
before  the  symptoms  manifest  themselves.  In  the  former,  also,  the  symptoms  gradually 
pass  off*,  but  in  the  latter  they  become  more  and  more  marked." 

"  The  diagnostic  signs  of  concussion  and  compression  are,  no  doubt,  distinct  in  a  cer- 
tain sense,  yet  compression  rarely  exists  as  a  consequence  of  violence  without  concussion, 
and  both  are  complicated  frith  shock.  Further,  symptoms  of  simple  concussion  may 
become  developed,  at  a  later  period,  into  those  which  indicate  some  more  serious  lesion ; 
and  it  is  in  exceptional  cases  only  that  we  can  identify,  with  any  degree  of  certainty,  the 
efficient  and  sole  cause  of  compression.  Thus,  in  the  stunning  effects  which  succeed  a 
blow  on  the  head,  if  we  can  rouse  a  patient  from  his  state  of  unconsciousness,  even  for  a 
few  moments,  if  the  breathing  is  calm  and  noiseless,  if  the  pulse  is  feeble,  the  pupils  are 
contracted  and  reflex  action  can  be  excited,  we  conclude  that  the  condition  is  one  of  con- 
cussion. The  intensity  of  the  effects  of  so-called  concussions  are  marked  by  the  character 
of  the  symptoms  and  by  their  duration.  The  probable  explanation  of  protracted  somno- 
lence and  other  evidences  of  brain  disturbance  is  the  presence  of  diffused  extravasation  of 
blood  over  the  surface  of  the  hemispheres."  (F.  Le  Gros  Clark.) 

Again,  in  a  general  shaking  of  the  brain,  blood  may  be  extravasated  into  the  brain 
itself,  iinil  when  the  injury  has  been  sufficient  to  produce  fracture  there  is  no  limit  to  the 
amount  of  hemorrhage  or  its  seat.  "  But  in  dealing  with  such  cases,  great  caution  is 
necessary  in  order  to  avoid,  if  possible,  mixing  up  cases  of  apoplexy  with  those  of  trau- 
matic effusions.  An  accident  coexisting  with  an  extravasation  of  blood  into  the  cerebral 
substance  does  not  necessarily  imply  cause  and  effect.  The  previous  condition  of  the 
12 
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brain  or  the  outpouring  of  blood  from  diseased  vessels  may,  in  fact,  have  been  the  cause 
of  the  accident."  (Hewett.) 

On  referring  to  my  notes  I  see  tbat  in  a  case  of  brain  injury  which  lived  only  one  hour, 
blood  was  found  filling  the  ventricles.  In  another  the  ventricles  were  bruised  and  the 
septum  lucidum  lacerated.  In  other  cases  blood  was  poured  out  into  the  thalamus  opticus 
or  into  the  corpus  striatum. 

In  all  these  the  brain  had  been  severely  shaken,  the  hemorrhage  being  doubtless  the 
result  of  the  shake  and  the  cause  of  death,  while  the  fracture  of  the  skull  was  merely  a 
complication. 

It  has  been  already  shown  that  concussion  of  the  brain  too  often  implies  contusion  or 
laceration  of  its  structure,  with  extravasation  of  blood,  and,  in  the  same  way  compression 
indicates  as  serious  if  not  more  severe  injury.  Concussion  does  not  by  itself  produce 
definite  symptoms,  and  when  paralysis,  vertigo,  sickness,  or  other  such  phenomena,  arise, 
the  inference  is  that  there  is  some  structural  damage  to  the  brain.  Compression  implies 
a  more  severe  degree  of  the  same  sort  of  injury  with  efFusion  of  blood  or  depression  of 
bone.  Compression  of  the  brain,  when  not  excessive,  is  seldom  the  direct  cause  of  death. 
It  proves  fatal  in  the  majority  of  cases  by  being  the  starting-point  of  an  intracranial 
inflammation ;  since  it  has  been  proved  that  blood  can  be  absorbed  or  encysted,  and 
depressed  bone  may  be  gradually  raised  by  the  brain  itself,  or,  the  brain  may  accommo- 
date itself  to  the  pressure. 

Compression  of  the  brain,  as  a  result  of  traumatic  encephalitis,  will  receive  attention  in 
a  subsequent  page. 

[Although  it  is  often  impossible  to  make  an  absolute  diagnosis  as  to  the  causation  of 
symptoms  observed,  since,  as  already  shown,  concussion  and  compression  may  coexist  ; 
yet  it  is  well  to  tabulate  the  points  of  difference  in  typical  cases: — 

Compression.  Concussion. 

Symptoms  may  not  be  immediate.  Symptoms  always  immediate. 

Complete  insensibility.  Partial  insensibility. 

Respiration  slow,  stertorous,  and  puffing.  Respiration  quiet. 

Pulse  slow.  Pulse  frequent. 

No  vomiting.  Sometimes  vomiting. 

Retention  of  urine  and  feces.  Incontinence  of  urine  and  feces. 

Paralysis,  usually  hemiplegia.  No  paralysis. 

Pupils  insensible  to  light.  Pupils  react  somewhat  to  light. 

Deglutition  impossible.  Deglutition  possible. 

The  difficulty  of  making  the  distinction  between  these  conditions  is  frequently  very 
great,  and,  when  it  is  recollected,  that  at  times  it  is  impossible  to  obtain  any  history  of  the 
injury,  it  will  be  seen  that  the  problem  becomes  still  more  complex.  A  man  or  woman 
is  brought  into  a  hospital  unconscious,  having  been  picked  up,  perhaps,  by  a  passing 
stranger.  The  questions  of  cerebral  hemorrhage  from  injury  or  diseased  vessels,  concus- 
sion, compression  from  concealed  fracture,  uraemia,  alcoholic  or  opium  poisoning,  epileptic 
coma,  sunstroke,  and  hysteria,  at  once  suggest  themselves  to  the  perplexed  surgeon. 
Unfortunately,  in  many  instances  diagnosis  is  impossible  until  return  of  consciousness  or 
the  post-mortem  table  furnishes  the  requisite  information  J.  B.  R.] 

Wounds  of  the  Brain. 

In  some  injuries  to  the  skull  the  brain  may  be  wounded  or  lacerated,  and  brain-matter 
may  even  escape  from  the  wound  directly  after  the  accident.  Such  accidents  are  always 
of  a  very  grave  nature,  and,  as  a  rule,  fatal.  "Wounds  of  the  anterior  and  upper  portions 
of  the  hemispheres  are  the  least  dangerous;  wounds  of  the  posterior  hemisphere  or  base  of 
the  brain  the  most  so.  Recovery  may  at  times  follow  even  after  very  severe  injuries 
when  no  secondary  inflammation  takes  place;  but  the  prognosis  must  always  be  unfa- 
vorable. 

AY  hen  brain-matter  is  pressed  out  of  the  skull  in  cases  of  fractured  base,  a  grave  injury 
is  always  inflicted,  for  the  crushing  force  must  have  been  severe  to  have  given  rise  to  such 
a  complication.  Some  remarkable  instances  of  recovery  after  the  escape  of  brain-matter 
are,  however,  recorded;  and  several  have  passed  under  my  own  observation,  but  they  are 
too  rare  to  be  dwelt  upon  as  holding  out  any  hope  in  bad  cases.  Foreign  bodies  may 
likewise  lodge  in  the  skull  for  a  long  period  without  causing  death.  Wounds  of  the  brain 
are  not  characterized  by  any  special  symptoms  apart  from  those  of  concussion  or  com- 
pression. 
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Fig.  81. 


Wounds  of  the  dura  mater  are  probably  as  dangerous  as  wounds  of  the  brain,  for 
inflammation  of  the  membranes  is  readily  set  up  by  such  injuries.  It  is  from  this  fact 
that  compound  fractures  of  the  skull  are  so  serious;  that  simple  fractures  associated  with 
comminution  of  the  inner  table  of  the  skull  are  so  often  fatal ;  and  that  punctured  fractures 
have  bo  dangerous  a  tendency;  for  in  all  these  cases  the  dura  mater  is  not  only  torn,  but 
irritated  by  the  projecting  spiculae  of  bone,  and  secondary  inflammation  is  the  result,  this 
inflammation,  as  a  rule,  rapidly  spreading  over  the  brain  and  causing  death. 

Wounds  of  the  dura  mater,  as  well  as  wounds  of  the  brain,  are,  however,  recovered 
from,  but  the  prognosis  in  either  case  must  be  unfavorable. 

Hernia  cerebri,  or  protrusion  of  brain-matter  alone  or  brain-matter  mixed  with 
inflammatory  products,  is  always  the  result  of  a  wound  or  slough  of  the  dura  mater, 
secondary  either  to  a  compound  fracture  or  to 
the  removal  of  fractured  or  diseased  bone  with 
the  trephine.  It  is  probably  always  associated 
with  some  suppuration  (local)  of  the  brain, 
due  to  extension  of  inflammatory  mischief  to 
that  part  in  contact  with  the  diseased  dura 
mater  and  bone.  It  is  to  be  treated  with  great 
caution.  Some  surgeons  are  in  the  habit  of 
cutting  off  the  projecting  mass,  others  of  ap- 
plying pressure  ;  but  probably  the  best  practice 
lies  in  doing  very  little,  in  keeping  the  parts 
clean  and  dry,  and  leaving  their  repair  to 
natural  processes ;  because  should  the  local 
affection  be  so  limited  in  its  nature  as  to  be 
capable  of  repair  the  projecting  mass  will 
slough  naturally  after  a  time,  and  cicatrization 
will  follow  ;  but  all  interference  on  the  part  of 
the  surgeon  does  harm.  The  best  treatment 
is  at  first  to  apply  a  piece  of  lint  to  the  part, 

and,  at  a  later  stage,  to  keep  the  hernia  dry  by  dusting  it  with  oxide  of  zinc  or  powdered 
alum.  Excision  and  the  application  of  caustics  or  pressure,  do  not  appear  to  be  satisfactory 
forms  of  treatment. 

The  experience  of  army  surgeons  during  the  American  war  confirms  these  observations. 


Hernia  cerebri. 


INFLAMMATION  OF  THE  CRANIAL  BONES,  BRAIN,  AND  MEMBRANES, 
THE  RESULT  OF  AN  INJURY  TO  THE  HEAD. 

In  all  cases  of  injury  to  the  head,  simple  or  severe — attended  or  unattended  by  fracture; 
— of  concussion  or  compression  ;  of  injury  to  the  dura  mater  or  the  brain,  inflammation 
of  the  bones,  of  the  brain,  or  of  its  membranes,  is  very  liable  to  arise,  and  when  it  does,, 
it  is  a  very  grave  complication.  It  is  this  fact  which  makes  all  injuries  of  the  head,  even 
simple  contusions  of  the  bone,  sources  of  danger,  because  inflammation,  commencing  in 
the  bone,  too  frequently  spreads  inwards  to  the  membranes  of  the  brain  and  to  the  brain 
itself,  and  thus  destroys  life.  The  free  communication  between  the  pericranium  and  the 
dura  mater,  by  means  of  the  bloodvessels  of  the  diploe,  is  a  probable  explanation  of  this 
occurrence  in  simple  scalp  and  bone  contusions.  In  injuries  to  the  bones  of  the  skull, 
and  to  the  brain  or  its  membranes,  the  liability  to  encephalic  inflammation  appears  to  be 
greatly  determined  by  the  severity  of  the  accident. 

In  the  present  chapter,  traumatic  encephalitis,  acute  and  chronic,  as  the  result  of  brain 
shocks,  whether  with  or  without  a  fracture,  will  claim  attention. 

///  acute  encephalitis  the  symptoms  generally  appear  on  the  second  or  third  day  following 
the  injury,  pain  in  the  head  being  the  most  prominent  symptom.  This  pain  may  be  local 
or  diffused,  and  is  generally  accompanied  with  intolerance  of  light  and  contracted  pupils, 
intolerance  of  sound,  and  symptoms  of  febrility.  As  the  disease  progresses,  wakefulness, 
restlessness,  delirium,  and  convulsions  will  probably  follow  ;  and  the  patient  will  pass  more 
or  less  rapidly  into  a  comatose  condition  owing  to  compression  of  the  brain  by  effusion, 
when  a  speedy  death  will  ensue.  The  effusion  takes  place  sometimes  into  the  ventricles, 
but  more  often  on  the  surface  or  the  base  of  the  brain. 

///,  chronic  encephalitis  the  symptoms  may  show  themselves  soon  after  the  injury,  but, 
as  a  rule,  they  do  not  appear  tor  weeks,  or  even  for  months.  They  are  most  insidious  in 
their  nature  ;  they  may  begin  by  want  of  sleep,  with  an  irritability  of  brain  and  inaptitude 
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for  any  bodily  exertion  ;  but  headache  of  a  constant  exhausting  kind,  aggravated  by  mental 
or  physical  exertion,  is  a  most  prominent  symptom.  As  the  disease  progresses  the  patient 
gradually  becomes  emaciated  and  exhausted,  and,  towards  the  close  of  the  case,  epilepti- 
form convulsions,  local  paralysis,  and  coma  supervene. 

The  acute  cases,  for  the  most  part,  are  the  result  of  a  severe  general  shaking  of  the 
brain,  with  or  without  fracture,  complicated  with  contusion  or  laceration  of  the  brain- 
structure  or  its  membranes.  They  are  consequently  cases  of  arachnitis  and  inflammation 
of  the  brain-substance  itself,  the  inflammation  of  the  membranes  being  general.  "  I  have 
never  known,"  says  Wilks,  "  such  an  affection  as  arachnitis  spring  up  as  a  spontaneous 
disease,  and  therefore  when  met  with  you  should  always  look  for  some  mischief  without. 
When  arising  in  this  way,  the  interarachnoid  effusion  is  often  purulent,  and  so  copious 
that  it  may  pour  out  when  the  dura  mater  is  removed.  I  have  never  seen  extensive 
effusion  into  the  interarachnoid  space  without  an  injury  on  the  head." 

The  chronic  cases  are,  for  the  most  part,  the  result  of  a  local  injury  and  begin  in  the 
bone,  spreading  inwards  to  the  dura  mater,  and  at  last  involving  the  arachnoid  cavity  with 
its  two  layers  of  serous  membrane,  the  pia  mater,  and  even  the  brain  itself ;  local  suppu- 
ration being  frequently  found  in  these  cases,  either  between  the  bone  and  dura  mater,  or 
in  the  brain  itself,  from  extension  of  inflammatory  action  from  without  inwards  :  the  whole 
process  in  the  majority  of  instances  being  a  local  one.  The  same  changes  may  take  place 
in  all  cases  of  chronic  ostitis  of  the  calvarium,  whether  from  accident  or  disease. 

The  acute  or  diffused  form  of  arachnitis  is  the  cause  of  death  in  most  of  the  cases  of 
head  injury  that  survive  the  immediate  results  of  the  accident.  It  comes  on  in  the  stage 
of  reaction,  indeed,  it  may  be  looked  upon  as  reaction  in  excess,  febrile  symptoms,  con- 
vulsions or  convulsive  twitchings,  delirium  or  mania  more  or  less  acute,  terminating 
rapidly  in  paralysis,  coma,  and  death,  being  the  general  sequence  of  symptoms.  Effusion 
of  serum  takes  place  into  the  ventricles  and  upon  the  brain,  causing  at  times  compression; 
or  effusion  of  pus  or  puriform  lymph  occurs  either  upon  the  brain  itself,  or  in  the  meshes 
of  the  pia  mater,  or  into  the  cavity  of  the  arachnoid. 

Whenever  the  brain  has  been  severely  shaken  and  consequently  bruised  or  lacerated, 
inflammation  may  appear  at  the  injured  spots;  hence  it  at  times  shows  itself  beneath  the 
seat  of  the  blow,  but  more  frequently  begins  on  the  opposite  side  of  the  brain  to  the  seat 
of  injury,  where  the  brain  has  been  bruised  or  lacerated  by  contre-coup ;  from  these 
centres  inflammation  may  spread  either  to  the  membranes  from  the  cortical  structure  of 
the  brain,  or  to  the  substance  of  the  brain  itself ;  thus,  in  all  cases  of  a  general  shaking  of 
the  brain,  the  seat  of  inflammation  is  in  most  cases  at  the  base.  The  pia  mater  and 
cortical  substance  of  the  brain  are  commonly  the  seats  of  inflammation,  but  the  cavity  of 
the  arachnoid  is  likewise  involved  in  many  cases  secondarily  by  extension  of  the  morbid 
action.  There  are  no  symptoms  by  which  the  precise  seat  of  inflammation  in  the  brain 
or  its  membranes  can  be  made  out;  they  are  alike  in  all  cases. 

It  will  thus  be  seen  that  the  two  classes  of  cases  of  acute  and  chronic  encephalitis  are 
distinct  in  a  measure.  The  acute  is  the  result  of  a  bruising  of  the  brain  by  a  severe 
shaking  or  concussion,  the  bruising  being,  as  a  rule,  at  the  base  of  the  brain  by  contre- 
coup.  The  inflammation  begins  in  the  pia  mater,  spreads  outwards,  and  is  for  the  most 
part  diffused  and  not  local.    Consequently  it  is  beyond  the  reach  of  surgical  operation. 

The  chronic  is  generally  the  result  of  a  local  contusion  or  fracture  of  the  bone,  and  local 
in  its  action.  It  involves  the  dura  mater  by  extension  from  without,  and  the  arachnoid, 
pia  mater,  and  brain  consecutively  in  the  same  way.  It  is  consequently  within  the  reach 
ef  surgical  art,  particularly  in  its  early  stage. 

Treatment — Acute  encephalitis,  when  following  a  general  injury  to  the  brain,  for  the 
most  part  runs  such  a  rapid  course  that  there  is  little  time  for  treatment  to  take  effect.  It 
attacks  patients,  moreover,  who  have  already  been  knocked  down  by  the  injury  in  more 
ways  than  one,  in  whom  there  is  rarely  much  resisting  force,  and  there  is  consequently 
not  much  chance  of  success  by  treatment. 

The  head  must,  of  course,  be  shaved  and  raised  on  a  pillow,  and  ice  should  be  applied 
to  it,  for  there  is  no  remedy  more  valuable  than  the  application  of  ice  in  traumatic  inflam- 
mation of  the  head.  The  ice  when  applied  in  a  bag  must  be  broken  up  into  small  frag- 
ments, while  the  bag  containing  it  should  be  large,  in  order  to  cover  the  whole  vault  ol 
the  skull.  The  ice-cap  or  india-rubber  coil  is  also  good.  The  cold  douche  is  a  powerful 
remedy  and  has  been  highly  spoken  of.  Free  purging  should  then  be  resorted  to,  the  old 
dose  of  calomel  mixed  with  butter  introduced  into  the  mouth  being  probably  the  best 
form;  or  an  enema  of  turpentine  or  castor  oil  may  be  administered. 

With  respect  to  bleeding,  much  caution  is  required.    It  has  been  little  used  of  late 
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years  in  head  affections ;  though  in  a  strong  man,  when  acute  encephalitis  has  come  on 
after  a  slight  injury,  it  is  certainly  a  sound  practice.  It  should  he  performed  holdly  and 
freely  at  the  early  part  of  the  disease,  so  as  to  take  effect  upon  the  patient — during  the 
state  of  excitement,  hefore  brain  oppression  has  appeared,  and  effusion  takes  place.  In 
severe  general  injuries  it  is  useless.  Some  employ  leeching  and  cupping  on  the  nape  of 
the  neck,  and  speak  highly  of  the  practice. 

Calomel,  given  in  small  and  repeated  doses  to  touch  the  gums,  combined  or  not  with 
opium,  has  its  advocates,  and  patients,  doubtless,  have  recovered  under  its  use.  The  gray 
powder  in  three-  or  four-grain  doses  with  five  grains  of  Dover's  powder,  is  a  useful  com- 
bination when  delirium  is  present ;  and  at  times  larger  doses  of  opium  or  morphia  may 
be  given.  Great  care,  however,  must  be  observed  in  the  use  of  these  drugs,  for  unless 
they  are  carefully  given  and  their  effects  watched,  they  are  injurious. 

French  surgeons  still  employ  blisters  to  the  scalp,  but  these  cannot  be  compared  in 
value  with  the  local  application  of  ice  in  the  early  stage  of  the  disease.  In  the  chronic 
stage  they  may  be  beneficial.  When  they  are  employed  they  should  be  applied  to  the 
nape  of  the  neck,  and  where  mercury  is  relied  upon,  the  latter  may  be  used  in  the  form 
of  an  ointment  to  dress  the  blister.  Antimony  is  still  given  by  some  surgeons  of  eminence. 
I  have  no  experience  of  its  use,  and  therefore  cannot  recommend  it.  When  recovery 
takes  place — a  rare  result — the  patient  must  be  cautioned  as  to  the  future,  for  any  excess 
of  diet  or  of  mental  or  physical  exercise  may  produce  a  relapse.  The  greatest  quiet  ought 
to  be  observed  for  many  weeks,  and  the  patient  should  live  on  the  simplest  food.  Milk 
diet  and  animal  broths  are  sufficient  for  some  time,  solid  animal  food  being  taken  with 
great  caution.    Stimulants  should  only  be  administered  if  the  patients's  powers  are  feeble. 

When  indications  of  compression  of  the  brain  follow  these  inflammatory  symptoms, 
surgical  treatment  may  be  called  for,  but  only  when  strong  evidence  of  local  compression 
exists. 

When  the  symptoms  are  the  result  of  acute  encephalitis,  and,  consequently,  of  a  general 
injury  or  shaking  of  the  brain,  there  is  little  doubt  that  its  compression  is  due  to  the  effu- 
sion of  inflammatory  fluid  into,  upon,  or  beneath  the  brain,  and  under  such  circumstances 
the  question  of  surgical  interference  should  not  be  entertained.  It  is  to  be  thought  of 
only  in  cases  of  local  chronic  suppuration,  when,  as  has  been  already  shown,  the  symp- 
toms are  the  result  of  a  local  contusion  of  the  bone,  of  injury,  or  disease,  and  the  seat  of 
suppuration  is  usually  between  the  bone  and  the  dura  mater.  At  times,  however,  a  local 
abscess  is  formed  in  the  cavity  of  the  arachnoid  ;  and  under  the  circumstances  when 
strong  evidence  of  this  condition  exists,  the  parietal  layer  may  be  punctured,  good  results 
having  followed  this  practice. 

In  more  advanced  cases,  suppuration  may  even  involve  the  brain  itself;  and  it  is  a 
serious  question  whether  a  surgeon  is  ever  justified  in  puncturing  this  organ  with  a  view 
of  laying  open  the  suppurating  cavity.  Should,  however,  good  evidence  exist  of  suppu- 
ration in  the  cerebral  hemisphere  beneath  the  seat  of  injury,  I  have  no  doubt  as  to  the 
surgeon  being  justified  in  making  an  exploratory  puncture,  for  Mr.  Holden  has  recorded 
in  '  St.  Bartholomew's  Hosp.  Rep.'  for  1873,  a  case  in  which  success  followed  this  prac- 
tice, and  in  the  'American  Journ.  of  Med.  Science'  for  July,  1873,  five  other  successful 
instances  may  be  referred  to,  but  the  evidence  must  indeed  be  strong  to  justify  such  a 
measure.  Dupuytren  had  a  successful  case  of  the  kind,  and  pathological  anatomy  fur- 
nishes examples  in  which  such  a  practice  might  have  been  of  use.  On  the  other  hand, 
many  bold  attempts  are  on  record  in  which  surgeons  have  punctured  the  brain  to  relieve 
symptoms  of  suspected  suppuration  in  its  substance.  Weed's  case  is  without  doubt  the 
best,  as  it  was  successful  ('  Nashville  Journ.  Med.,'  April,  1872),  but  Detmold's  and 
Maisonneuve's  are  encouraging. 

Still,  in  such  cases  much  may  be  done — more,  indeed,  than  is  usually  attempted — for 
the  relief  of  symptoms,  and  I  am  disposed  to  think,  that  surgeons  are  too  apt  to  leave  these 
cases  alone  too  long,  and  allow  them  to  get  beyond  relief. 

A  man  receives  a  blow  upon  the  head,  followed  by  passing  symptoms  of  so-called  con- 
cussion ;  he  has  a  slow  convalescence,  attended,  and  perhaps  followed,  by  headache.  He 
may  display  some  irritability  of  brain,  inability  to  do  much  work,  or  to  undergo  any 
physical  fatigue  ;  some  febrile  disturbance  may  perhaps  manifest  itself,  but  as  often  as 
not  none  appears.  The  pulse  probably  will  be  feeble  and  irritable,  at  other  times  slow  and 
laboring.  On  examining  the  seat  of  injury  tenderness  on  pressure  may  be  experienced, 
and  occasionally  increase  of  heat  will  be  felt.  Pressure  upon  the  injured  part  may  even 
excite  a  convulsion  where  such  had  previously  occurred. 

Under  these  circumstances,  which  are  fairly  indicative  of  local  inflammation  of  the 
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bone,  spreading  inwards — though  how  far  is  uncertain  a  free  incision  to  the  hone  is  of 

great  value.  I  have  known  this  operation  relieve  immediately  all  the  symptoms,  general 
and  local,  and  have  never  known  it  followed  hy  harm.  It  should  always  be  performed 
when  evidence  of  local  inflammation  exists,  with  undefined  and  persistent  brain  symptoms. 

When,  however,  evidence  exists  that  the  inflammation  has  spread  from  the  hone  to  the 
parts  beneath,  as  indicated  by  marked  symptoms  of  feverishness,  severe  headache,  and 
probably  rigors  ;  with  sleeplessness,  delirium,  convulsions,  and  paralysis,  particularly 
when  hemiplegic,  other  surgical  treatment  may  be  thought  of ;  for  if  these  symptoms  are 
associated  with  such  a  history  as  has  just  been  sketched,  there  is  every  probability  that 
suppuration  exists  within  the  skull,  and  that  surgical  art  may  reach  it.  General  treat- 
ment, moreover,  in  these  cases  is  both  unsatisfactory  and  unsuccessful;  and,  if  the  case 
be  left  alone,  bad  results  always  follow.  Surgical  interference,  it  is  true,  as  a  rule  is  not 
very  satisfactory,  though  some  striking  examples  of  success  exist.  In  the  hands  of  Pott, 
trephining  the  skull  for  matter  beneath  the  bone  outside  the  dura  mater  yielded  a  good 
result  in  five  out  of  eight  cases.  No  modern  surgeon,  however,  can  show  a  like  success; 
"  indeed,"  says  Mr.  Hewett,  "  the  successful  issue  of  a  case  of  trephining  for  matter 
between  the  bone  and  dura  mater  is,  I  believe,  all  but  unknown  to  surgeons  of  our  own 
time."  Nevertheless,  the  operation  is  clearly  justifiable  under  such  severe  circumstances 
as  have  been  described  ;  although  I  cannot  help  feeling  that  Mr.  Hewett's  opinion  is  true, 
and  that  surgeons  are  too  readily  disposed  in  these  cases  of  lortil  encephalitis  to  wait  too 
long,  to  trust  too  far  to  nature's  own  processes,  and  by  so  doing,  to  allow  the  local  suppu- 
rative action  to  spread  inwards  beyond  the  dura  mater  to  the  brain  itself,  when  the  pros- 
pects of  a  successful  result  are  certainly  poor.  They  wait  for  what  are  called  well-marked 
brain  symptoms — coma  and  hemiplegia — before  they  interfere  ;  which  well-marked  symp- 
toms too  often  mean  fatal  brain  complications.  Trephining  the  seat  of  injury,  therefore, 
under  such  circumstances  is  clearly  justifiable  if  not  hopeful,  and  the  operation  should  be 
performed  as  soon  as  it  is  manifest  from  the  history  of  the  case  that  the  local  action  is 
spreading.  When  pus  is  found  between  the  bone  and  the  dura  mater  great  hopes  may  be 
entertained  of  a  successful  issue,  although  when  the  same  suppurative  action  has  involved 
the  cavity  of  the  arachnoid  and  the  brain,  the  prospect  is  not  good. 

Should  no  pus  be  found,  however,  between  the  bone  and  dura  mater,  is  the  surgeon 
justified  in  opening  the  membranes?  Without  doubt  he  ought  under  certain  circum- 
stances, when,  by  the  symptoms,  there  is  strong  reason  to  believe  that  pus  exists  beneath 
the  injured  bone  ;  when  the  dura  mater  on  exposure  bulges  firmly  into  the  opening  in  the 
bone  which  has  been  made  with  the  trephine,  and  if  it  be  tense,  as  well  as  absolutely  pulse- 
less;  for  cases  of  success  after  this  operation  have  been  recorded  by  Guthrie,  Roux,  and 
Dumville.  The  evidence  required  to  sanction  any  incision  into  the  brain  in  search  of 
suppuration,  as  has  been  already  stated,  must,  however,  be  very  strong ;  nor  have  I  ever 
seen  an  instance  in  which  it  was  justifiable. 

Acute  encephalitis,  as  a  result  of  blood-poisoning,  needs  only  to  be  mentioned.  It  is  a 
hopeless  condition  from  the  first,  and  is  always  associated  with  the  worst  and  most  general 
form  of  pyamiia. 

[The  statement  of  our  author,  that  valuable  time  should  not  be  lost  in  expectant  treat- 
ment, is  apparently  verified  by  the  statistics  of  the  War  of  the  Rebellion,  which  show  that 
four-fifths  of  the  cases  of  intracranial  injuries  died  after  expectant  measures,  while  only 
one-half  of  such  injuries  succumbed  under  the  antiphlogistic  treatment  of  the  English  and 
German  surgeons  during  recent  wars.1 

Elevation  of  the  head,  and  ice  locally,  followed  by  active  purgation  and  large  doses 
of  bromide  of  potassium,  with  at  times  venesection,  supplemented  occasionally  by  arterial 
depressants,  are  the  methods  of  treatment  to  be  adopted  J.  B.  R.] 

TREATMENT  OF  CONCUSSION  AND  COMPRESSION  OF  THE  BRAIN,  AND  OF 

FRACTURES  OF  THE  SKULL. 

"  A  mere  crack  in  one  of  the  bones  of  the  cranium,  abstractly  considered,  is  not 
more  likely  to  produce  any  serious  complaints  than  a  simple  fissure  in  any  other  bone ; 
and  if  symptoms  of  consequence  do  frequently  attend  the  accident,  they  proceed  either 
from  the  bone  being  beaten  inwards,  so  as  to  press  upon  the  brain,  or  from  the  mischief 
done  to  the  parts  within  the  skull  by  the  same  force  that  broke  the  bone  itself.  The 
same  violence  which  breaks  the  cranium  may  occasion  a  concussion  of  the  brain,  an 


['  See  '  Agnew's  Surgery,'  i.  p.  299.] 
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extravasation  of  blood  in  or  upon  it,  or  subsequent  inflammation  of  that  organ  and  its 
usual  consequences."    (Sam.  Cooper.) 

The  truth  embodied  in  this  extract  renders  it  necessary  to  consider  the  treatment  of 
head  injuries  as  a  whole ;  since  it  is  impossible  to  say,  in  any  case  of  severe  injury  to  the 
skull,  whether  two  or  more  of  the  conditions  mentioned  are  not  associated. 

When  brain  concussion  has  taken  place,  it  may  or  may  not  be  associated  with  fracture; 
and  it  may  or  may  not  be  followed  by  symptoms  of  compression,  either  from  extravasation 
of  blood  or  secondary  inflammation.  When  a  fracture  is  known  to  exist  either  with  or 
without  depression  of  bone,  the  difficulty  is  not  lessened ;  the  brain  symptoms  may  be 
simply  those  of  a  passing  concussion,  or  they  may  be  those  of  a  much  more  serious  injury, 
such  as  brain  contusion,  laceration,  or  blood  extravasation.  The  severest  complications 
are  often  ushered  in  by  the  mildest  symptoms ;  and  therefore  the  surgeon  should  always 
treat  every  case  of  injury  of  the  cranium  and  its  contents  as  serious,  as  also  to  be  as  guarded 
in  his  prognosis  as  he  must  be  uncertain  in  his  diagnosis.  "  We  know  not  what  injury 
may  have  been  sustained  or  what  symptoms  may  supervene  ;  we  therefore  wait  for  the 
subsidence  of  the  first  impressions,  or  the  development  of  fresh  mischief,  and  shape  our 
course  accordingly."  (Cock.) 

In  any  case,  therefore,  of  concussion,  however  slight,  the  patient  ought  to  be  kept  quiet 
for  a  few  days,  observe  moderation  in  diet,  and  particularly  in  the  use  of  stimulants.  If 
he  moves  about  it  is  at  a  risk — a  risk  of  secondary  inflammation  of  the  concussed  or  shaken 
brain,  which  may  prove  fatal. 

In  severe  concussion,  that  is,  after  an  injury  to  the  head  which  is  followed  by  a  more 
or  less  complete  suspension  of  the  functions  of  the  brain,  whether  with  or  without  a  frac- 
ture, equal  care  is  needful.  Should  the  collapse  indicative  of  the  first  stage  be  severe,  it 
may  be  necessary  to  hasten  reaction  by  means  of  warmth  to  the  body  generally,  more 
particularly  to  the  feet,  and  by  the  application  of  some  stimulant  to  the  nostrils.  It  is 
seldom  right  to  do  more  than  this;  because  if  reaction  does  not  reappear  naturally,  or  is 
not  hastened  by  the  means  mentioned,  it  is  tolerably  certain  that  the  brain  mischief  is  of 
a  severe  if  not  fatal  character.  Under  these  circumstances,  any  more  powerful  means, 
such  as  the  administration  of  alcoholic  stimulants  or  powerful  enemata,  are  likely  to  excite 
reaction  to  excess,  and  thus  encourage  secondary  hemorrhage  or  inflammation  within  the 
skull. 

When  reaction  has  set  in  after  the  collapse — the  second  stage  of  authors — every  source 
of  excitement,  mental  or  physical,  should  be  removed.  The  patient  should  be  kept  in 
bed  with  his  head  raised  and  shaved,  and  the  bowels  emptied  with  a  mild  saline  purga- 
tive, or  a  mercurial  purge.  If  the  head  be  hot,  the  pulse  rapid,  and  other  symptoms  of 
general  febrility  and  brain  excitement  show  themselves,  cold  lotions  or  an  ice-bag  may  be 
applied,  and  particularly  the  latter.  When  the  symptoms  of  excessive  reaction  are  per- 
sistent, the  commencement  of  traumatic  encephalitis  should  be  suspected ;  and  under 
these  circumstances  active  treatment  is  doubtless  required,  inasmuch  as  when  acute 
symptoms  of  inflammation  of  the  brain  or  its  membranes  appear,  paralysis  and  a  fatal 
coma  are  not  far  off. 

Venesection  boldly  performed  at  this  stage  of  the  disease,  so  as  to  affect  the  pulse,  is  a 
good  remedy.  It  may  even  be  repeated  should  the  symptoms  return  and  the  pulse  and 
temperature  rise.  In  feeble  patients,  however,  bleeding  is  inadmissible,  and  under  all 
circumstances  it  ought  only  to  be  i"esorted  to  after  careful  consideration.  [Bromide  ot 
potassium  in  large  doses,  say  three  or  four  drachms  daily,  tends  to  quiet  the  cerebral  cir- 
culation, and  should  be  freely  given.] 

Ice  to  the  head  or  a  stream  of  cold  water  passed  over  it  are  means  that  ought  never  to 
be  neglected.  Powerful  purgation,  also,  is  valuable.  The  diet  should  be  liquid  and  of  a 
simple  kind.  Milk,  when  it.  can  be  taken,  is  the  best,  but,  when  it  cannot,  weak  beef-tea 
or  broth  should  be  given,  and  then  only  in  moderation. 

Concussion  of  the  brain,  complicated  with  either  simple  or  compound  undepressed  frac- 
ture or  fracture  of  the  base,  is  to  be  treated  upon  like  principles,  with  equal  persistency 
and  care,  for  simple  fractures  of  the  vault,  compound  fractures  of  the  vault,  and  simple 
fractures  of  the  base  or  of  the  vault  and  base  combined,  unassociated  with  displacement, 
require  no  special  treatment  beyond  that  indicated  by  the  brain  symptoms. 

It  should  be  here  stated  that  the  treatment  of  all  these  conditions  is  to  be  continued  for 
at  least  a,  month  or  six  weeks  after  the  injury,  because  many  are  the  cases  on  record  in 
which  secondary  inflammatory  symptoms  appeared  at  least  a  month  after  the  accident  or 
after  the  subsidence  of  the  primary  symptoms. 
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Treatment  of  compression — When  the  brain  symptoms  following  an  injury  to  the  head 
partake  more  of  the  nature  of  compression,  that  is,  when  they  are  persistent  in  their 
character,  and,  instead  of  going  on  towards  recovery,  or  the  restoration  of  the  natural 
functions  of  the  brain,  tend  rather  towards  their  more  complete  abeyance;  other  questions 
of  treatment  come  before  the  surgeon,  and  the  most  important  has  reference  to  the  fact 
whether  surgical  art  can  do  anything  towards  relieving  the  condition. 

The  student  who  has  carefully  read  the  remarks  that  have  already  been  made  can  now 
understand,  when  the  injury  to  the  brain  or  skull  has  been  the  result  of  some  general 
injury,  such  as  a  fall  upon  the  head  from  a  height,  or  a  blow  from  a  heavy  body,  that  the 
brain  mischief  which  follows  is  certain  to  be  of  a  general  character,  and,  when  symptoms 
of  local  mischief  complicate  the  case,  little  good  is  to  be  gained  by  treating  these  local 
symptoms  when  others  of  a  more  general  or  fatal  character  exist.  In  examples  of  brain 
or  skull  injury,  therefore,  as  a  result  of  diffused  or  general  shaking  of  the  head  and  its 
contents,  local  interference  of  any  Special  character  is  generally  useless. 

In  local  injuries,  however,  the  question  may  be  seriously  discussed. 

In  cases  of  depressed  fracture,  ought  the  bone  to  be  elevated  ?  and  should  the  fact  of 
the  fracture  being  compound  influence  the  decision  ?  I  have  no  hesitation  in  answering 
both  questions,  and  asserting  that  in  neither  instance  ought  surgical  interference  to  be 
thought  of  unless  the  symptoms  of  compression  are  marked  or  persistent ;  for  experience 
has  taught  us  that  depressed  bone  per  se  may  exist  to  a  great  degree  without  giving  rise 
to  any  serious  brain  complications,  and  that,  when  even  brain  symptoms  follow  as  an 
immediate  result  of  the  injury,  they  may  all  pass  away. 

Should,  however,  the  symptoms  indicate  the  presence  of  effused  blood  beneath  the  frac- 
ture, sufficient  to  cause  compression  of  the  brain,  as  shown  by  the  lapse  of  an  "  interval  of 
time"  between  the  accident  and  the  symptoms ;  and  should  local  paralysis  point  out  its 
seat ;  surgical  interference  is  called  for,  and  in  both  simple  and  compound  fractures  the 
trephine  may  be  required  in  order  to  elevate  the  bone.  The  operation  is  necessary  on 
account  of  the  brain  symptoms  present  in  the  case  and  has  no  reference  to  the  character 
of  the  local  injury — to  the  presence  or  absence  of  a  scalp  wound. 

In  compound  fracture  of  the  skull,  however,  associated  with  depression  and  comminu- 
tion of  the  bone,  both  with  or  without  brain  symptoms,  the  surgeon  ought  to  remove  loose 
pieces  of  bone,  and  may  elevate  the  depressed  portions  when  this  can  be  done  with  the 
elevator  without  difficulty,  as  splintered  bone  is  always  a  dangerous  body  when  in  contact 
with  the  dura  mater. 

When  the  brain  is  injured  the  same  course  should  be  followed,  the  greatest  care  being 
observed  not  to  add  to  the  irritation  by  any  rough  manipulation.  Should  difficulty  be 
felt,  however,  in  removing  bone,  it  had  better  be  left  in  situ,  rather  than  by  interference 
incur  any  extra  risk  of  injuring  the  brain  or  its  membranes. 

Should  there  be,  on  the  removal  of  bone,  severe  hemorrhage  from  a  meningeal  artery, 
the  piece  should  be  left ;  and,  should  this  practice  fail  to  arrest  the  bleeding,  a  small  piece 
of  sponge  inserted  beneath  the  bone  may  succeed,  or  the  application  of  a  pair  of  spring 
forceps  may  be  called  for.    It  is  not  often,  however,  that  such  a  complication  is  met  with. 

In  all  cases  of  punctured  fracture  of  the  skull  trephining  should  be  resorted  to  [without 
delay]. 

It  thus  appears  that  in  simple  or  compound  uncomminuted  depressed  fracture  from  a 
local  injury  no  operative  interference  is  called  for,  unless  associated  with  marked  symp- 
toms of  compression  of  the  brain,  or  extravasation  of  blood  between  the  bone  and  the  dura 
mater.  In  compound  comminuted  fracture,  also  in  punctured  fracture,  with  or  without 
symptoms  of  brain  compression,  it  is  wise  to  elevate  the  bone  and  remove  all  fragments. 
In  other  cases,  as  in  fracture  of  the  base,  no  surgical  interference  can  be  justified. 

Did  space  permit,  many  instances  might  be  quoted  to  illustrate  these  points.  Cases  of 
fracture  of  the  skull  with  depressed  bone,  in  which  recovery  has  taken  place,  are  numerous  ; 
indeed,  it  is  most  remarkable  how  much  depression  of  the  bone  may  exist  without  giving 
rise  to  brain  symptoms,  and  I  am  almost  tempted  to  believe  that  depressed  bone  by  itself 
never  gives  rise  to  marked  symptoms  of  compression,  and,  when  these  are  present,  hemor- 
rhage exists  with  it. 

Many  cases  might  also  be  quoted  illustrating  the  value  of  surgical  interference  in  com- 
pound fractures  with  depression  ;  I  give  the  following  :  Compound  fracture  of  the  skull 
with  depression  from  local  injurv.  A  feeling  of  permanent  weight  on  the  head  was  the 
only  symptom,  which  was  at  once  relieved  by  removal  of  the  bone,  and  recovery  followed. 

Compound  fracture  of  skull  with  depressed  bone  from  local  injury.    Constant  vomiting, 
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and  pain  in  the  head,  which  was  relieved  at  once  by  removal  of  the  bone  ;  the  patient 
recovering  on  the  fourth  day. 

Compound  fracture  of  skull  with  depressed  bone  from  local  injury.  Persistence  of 
symptoms  of  oppressed  brain.    Elevation  of  depressed  bone ;  and  rapid  recovery. 

[The  treatment  of  simple  and  of  compound  fractures  of  the  skull  should  not  be  looked 
upon  as  very  different,  because  nearly  the  whole  of  the  treatment  in  skull  fractures  relates 
to  the  brain  rather  than  to  the  bone.  In  fact,  the  surgeon  treats  the  brain,  and,  as  a  rule, 
almost  lets  the  fracture  take  care  of  itself.  There  are  no  muscles  to  cause  displacement 
and  deformity,  and  no  danger  of  non-union  to  be  dreaded  ;  hence  the  fracture,  if  con- 
sidered alone,  seems  trivial.  The  feature  of  simple  fractures  that  renders  them  so  trouble- 
some to  the  conscientious  surgeon  is  the  obscurity  that  surrounds  them.  A  compound 
injury  shows  its  nature,  and  is  easily  comprehended ;  but  a  simple  fracture  may  be  unde- 
tected through  the  swollen  scalp,  and,  if  detected,  is  apt  to  evade  the  surgeon's  efforts  to 
determine  whether  it  is  depressed  or  comminuted.  Though  injuries  of  the  cranium,  due 
to  diffused  force,  are  most  probably  complicated  with  brain  lesions,  and  hence  scarcely 
amenable  to  operative  treatment,  it  is  nevertheless  of  moment  to  the  surgeon  that  he  have 
a  clear  perception  of  the  amount  of  local  damage.  It  is  for  this  reason,  that  in  cases  of 
doubt,  I  so  strongly  advocate  the  practice  of  making  a  simple  fracture  a  compound  one. 
This  I  have  stated  in  another  place1  in  the  following  words : — 

"  When  there  are  serious  symptoms  in  a  simple  fracture  of  the  skull  it  is  certainly  good 
surgery  to  make  a  free  exploratory  incision  in  the  scalp,  and  thus  obtain  a  complete 
understanding  of  the  nature  of  the  injury.  The  fact  that  the  fracture  is  thus  made  com- 
pound argues  little  against  the  practice,  when  it  is  remembered  that  comminuted  frag- 
ments and  depressed  bone  may  be  unrecognized  through  the  overlying  scalp.  Cases  have 
doubtless  died  of  secondary  inflammation,  or  of  compression  of  the  brain,  that  might  have 
been  given  a  good  chance  for  recovery  by  this  operative  exploration.  It  is  felt  that  too 
great  stress  can  hardly  be  laid  upon  the  importance  of  this  exploratory  incision  in  severe 
injuries  of  the  head,  with  suspected  fracture  of  the  cranium." — J.  B.  R.] 

THE  OPERATION  OF  TREPHINING  OR  FOR  THE  ELEVATION  OF 
DEPRESSED  BONE. 

"  Much  has  been  written  and  said  on  the  treatment  of  injuries  to  the  head  ;  and  the 
result  of  modern  experience  and  judgment  has  so  far  altered  the  practice  of  our  prede- 
cessors, as  to  render  us  cautious  of  inflicting  an  additional  injury  on  our  patient  for  the 
sake  of  gratifying  an  impertinent  and  useless  curiosity  as  to  the  exact  nature  and  extent 
of  the  original  lesion."  Thus  wrote  my  colleague,  Mr.  Cock,  nearly  thirty  years  ago, 
and  what  he  then  said  is  true  now.  although,  perhaps,  surgeons  at  the  present  day  are  less 
disposed  to  trephine  in  head  injuries  than  they  were  even  at  that  time. 

At  Guy's  Hospital,  trephining  and  elevation  of  bone  for  head  injuries  have  been  per- 
formed in  fifty-one  cases  during  seven  years,  and  of  these  only  twelve  recovered.  At  St. 
Bartholomew's  Hospital  it  was  recorded  by  Callender,  in  18G7,  that  the  operation  had  not 
been  performed  for  six  years.  At  University  College,  Erichsen  gives  six  cases  of  recovery 
out  of  seventeen. 

The  operation  is  likely  to  be  of  use  in  two  classes  of  cases : — 

First. — To  relieve  compression  of  the  brain  from  depressed  bone  or  from  extravasation 
of  blood. 

Secondly  To  prevent,  check,  or  relieve  irritation  of  the  brain  or  its  membranes  when 

caused  by  (1)  depressed  and  comminuted  bone,  by  (2)  inflamed  and  swollen  bone  (whether 
the  result  of  accident  or  disease),  or  by  (3)  an  accumulation  of  pus  between  the  bone  and 
dura  mater  compressing  the  brain  ;  and,  it  may  be  stated  at  once,  that  the  operation  of 
trephining  gains  more  support  from  the  second  than  from  the  first  group  of  cases. 

With  respect  to  the  first  it  will  have  been  gathered  from  preceding  chapters  that 
depression  of  the  bones  of  the  skull  is  rarely  sufficient  of  itself  to  give  rise  to  persistent 
symptoms  of  compression  ;  that  when  it  is,  the  injury  has  probably  been  of  such  a  severe 
nature  as  to  produce  grave  intracranial  complications,  from  which  any  operation  would  be 
incapable  of  affording  relief ;  and  that  hemorrhage  between  the  bone  and  the  dura  mater 
is  rarely  so  uncomplicated  with  brain  mischief  as  to  render  it  probable  that  the  operation 
of  trephining  will  be  successful. 

When,  however,  it  can  be  fairly  determined  that  brain  symptoms  of  a  defined  and 


['  'Surgery  in  the  Pennsylvania  Hospital,'  p.  264.] 
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aggravated  character  are  the  result  of  either  of  these  two  causes,  separately  or  combined, 
the  operation  of  trephining  may  be  performed.  In  diffused  injuries  to  the  skull  the  prob- 
abilities are  all  against  the  operation  ;  while  in  local  injuries  they  are  in  its  favor. 


Fig.  82a.  Fig.  82.  Fig.  82b. 


Elevator.  Hey's  saw. 


In  both  simple  and  compound  fractures  of  the  skull,  with  or  without  depression  of  bone, 
the  symptoms  of  compression  of  the  brain,  as  a  primary  result  of  the  accident,  must  be 
very  marked  indeed  to  justify  the  operation  of  trephining  ;  although  in  compound  fractures 
it  is  expedient  to  elevate  depressed  bone,  when  any  symptoms  of  brain  irritation  manifest 
themselves,  such  as  local  pain  and  weight,  spasms  or  convulsions  ;  and  that  under  all 
circumstances  it  is  best  to  remove  fragments  when  the  bone  is  comminuted.  In  a  com- 
pound comminuted  fracture  of  the  skull  the  dura  mater  is  probably  exposed,  and  is  likewise 
irritated  by  the  broken  bone.  A  careful  elevation  of  the  depressed  portion  of  the  bone 
and  the  removal  of  the  comminuted  fragments  can  in  no  way  add  to  the  mischief,  but 
must  tend  towards  its  diminution. 

In  local  injuries  whether  simple  or  compound,  when  incipient  symptoms  of  brain  irrita- 
tion or  inflammation  appear  two  or  three  days  after  the  injury,  the  use  of  the  trephine  is 
indicated,  inasmuch  as  there  is  a  probability  that  the  symptoms  originate  in  the  presence 
of  a  fragment  of  bone  irritating  the  brain  or  its  membranes,  which  if  left  must  <*o  on  to, 
set  up  encephalitis. 

In  all  cases  of  punctured  fracture  the  trephine  should  be  employed. 

In  diffused  injuries  to  the  cranium  and  its  contents  trephining  is  useless. 

When  an  abscess  can  be  made  out  as  existing  between  the  bone  and  the  dura  mater 
after  a  head  injury,  the  operation  of  trephining  is  demanded,  though  the  diagnosis  of  such 
cases  is  difficult.  The  chief  indications  are  found  in  the  prolonged  period  which  frequently 
elapses  between  the  injury  and  the  supervention  of  the  symptoms,  their  gradual  and,  it 
may  be  said,  irregular  approach,  the  general  and  cerebral  irritation  that  Is  present  as  a 
rule,  the  exacerbation  of  all  these  symptoms,  and,  above  all,  the  constant  headache. 

The  direct  symptoms  of  compression  produced  by  the  formation  of  pus  are,  moreover, 
in  no  ways  so  definite  as  those  afforded  by  blood  extravasation  ;  they  are  of  a  less  decided 
nature,  and  are  never  associated  with  the  deep-toned  stertor  and  rapid  progress  of  the 
symptoms,  "  which,  with  overwhelming  influence,  quickly  annihilate  both  motion  and 
consciousness  when  blood  has  been  poured  out  in  any  considerable  quantity  after  injury  to 
the  cranium."  (Cock.)  They  are,  however,  fairly  marked  by  the  clinical  history  of  the 
case,  and  can  be  generally  recognized. 


The  Operation  of  Trephining. 

The  instruments  required  for  the  operation  are  the  trephine,  or  circular  hand-saw  of 
which  there  are  two  sizes  ;  &  small  saw,  with  a  straight  and  circular  edge,  generally  known 
as  Hey's  saw  ;  a  sharp  scalpel,  with  a  handle  rounded  at  the  end,  to  press  back  the  perios- 
teum and  soft  parts  from  the  bone;  a  jlat  probe,  thin  enough  to  introduce  into  the  ^rooVe 
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made  by  the  trephine,  to  guide  the  surgeon  in  his  attempt  to  perforate  the  bone,  and  to 
prevent  him  going  too  far;  a  pair  of  cutting  forceps,  to  remove  sharp  points  and  edges  of 
bone  ;  an  elevator,  to  raised  depressed  bone  ;  and  dissecting,  dressing,  and  torsion  forceps. 
(  Vide  Figs.  82a  and  b.) 

The  patient's  head  having  been  placed  upon  a  pillow,  shaved  so  far  as  requisite,  and 
held  firmly,  the  first  thing  the  surgeon  has  to  do  is  to  expose  the  bone  lie  wishes  to  perforate 
or  elevate.  This  must  be  done  freely,  either  by  enlarging  the  wound  that  previously 
existed  or  by  a  crucial  incision.  The  soft  parts  should  be  divided  by  one  cut  down  to  the 
bone,  and  these,  including  the  periosteum,  should  be  gently  pressed  back  with  the  handle 
of  the  knife.  Bleeding  at  this  stage  should  be  arrested  by  ligatures,  torsion,  or  the  appli- 
cation of  a  cold  sponge  and  pressure. 

Supposing  the  case  to  be  one  of  fracture  with  depression,  and  that  fragments  of  bone 
exist,  they  should  be  removed,  great  care  being  taken  in  their  removal  not  to  twist  the 
broken  bone,  and  thus  run  the  risk  of  tearing  the  dura  mater;  and  when  an  opening  is 
thus  formed,  the  depressed  bone  may  be  raised  by  means  of  the  elevator  carefully  introduced 
beneath  its  free  border.  To  facilitate  this  proceeding,  perhaps,  the  removal  of  a  piece  of 
projecting  bone  by  forceps  or  Hey's  saw  will  be  found  beneficial,  and  if  so  the  trephine  is 
not  required;  for  the  surgeon's  object,  under  these  circumstances — to  raise  the  depressed 
bone  and  remove  the  comminuted  portions — may  be  completed  without  the  trephine. 

Should  the  bone  be  so  depressed,  however,  as  not  to  present  an  edge  for  the  surgeon's 
forceps,  as  is  seen  in  the  "  gutter"  fracture  illustrated  in  Fig.  74,  the  trephine  must  be 
employed.  The  instrument  should  be  previously  prepared,  the  central  pin  being  made  to 
project  sufficiently  far  to  perforate  the  external  table,  and  so  fixed  as  to  allow  the  saw  to 
bite  the  bone.  (Fig.  82a.)  In  a  depressed  fracture  this  pin  should  never  be  placed  upon 
the  fractured,  but  upon  the  border  of  the  sound  bone.  The  instrument  is  then  to  be 
applied,  and  the  external  table  cautiously  divided  with  a  few  semi-rotatory  movements  of 
the  surgeon's  wrist.  A  groove  having  been  made  deep  enough  to  allow  the  saw  to  work 
steadily,  the  instrument  is  to  be  removed  and  the  central  pin  withdrawn  and  fixed  (Fig. 
82b),  as  it  would  be  a  fatal  error  to  go  on  working  with  the  pin  projecting  through  the 
inner  plate  of  bone  into  the  dura  mater.  The  surgeon  ought  now  to  proceed  with  the 
utmost  caution  ;  and  feel  his  way  every  few  turns  with  the  flat  probe,  for  as  soon  as  he 
has  divided  or  even  reached  the  inner  plate  the  elevator  may  be  employed  and  the  loose 
ring  of  bone  removed.  When  the  inner  plate  is  fractured  to  a  greater  extent  than  the 
outer,  it  may  not  be  necessary  to  divide  it,  the  removal  of  the  external  table  with  the 
diploe  being  sufficient  to  allow  of  the  introduction  of  the  elevator,  and  the  elevation  of  the 
depressed  inner  table  or  the  removal  of  fragments.  Should  this  not  be  the  case,  however, 
the  inner  table  must  be  perforated,  for  the  whole  thickness  of  the  bone  must  be  removed. 
The  operator  cannot  be  too  careful  at  this  stage  of  the  operation  ;  and  should  always  pro- 
ceed with  the  conviction  that  the  bone  is  thinner  at  one  spot  than  at  another,  and  further, 
that  "there  is  only  the  thinness  of  paper  between  eternity  and  his  instrument."  (Sir  A. 
Cooper's  MS.  Lectures.)    The  depressed  bone  may  then  be  raised  by  the  elevator. 

If  the  operation  has  been  performed  for  extravasation  of  blood  beneath  the  bone,  and  a 
clot  be  discovered,  it  should  be  removed  ;  the  utmost  gentleness  being  used.  Should  pus 
exist,  it  will  escape  naturally. 

Should  troublesome  hemorrhage  from  a  meningeal  artery  ensue  it  may  be  arrested  by 
tucking  a  small  portion  of  sponge  or  a  small  piece  of  wood  beneath  the  vessel  and  com- 
pressing it  against  the  bone,  or  it  may  be  held  by  a  short  pair  of  spring  forceps  against  the 
bone.    Free  bleeding  of  this  kind,  however,  is  not  frequent. 

If,  however,  no  blood  or  pus  be  found  external  to  the  dura  mater,  and  strong  evidence 
exist  that  it  is  placed  beneath  this  membrane,  the  dura  mater  may  be  punctured.  This 
step,  however,  is  not  to  be  undertaken  without  grave  consideration.  Yet,  it  may  be  asked, 
if  the  operation  fail  in  its  object,  is  the  operator  ever  justified  in  making  a  second  opening 
into  the  skull,  in  search  of  blood  or  of  pus  ?  Certainly  it  must  be  answered  not  at  a 
hazard,  although  when  there  is  evidence  to  point  to  a  second  position  in  which  it  is  reason- 
ably probable  that  the  offending  fluid  may  be  found,  a  second  perforation  may  be  per- 
formed ;  cases  are  on  record  in  which  three  or  more  pieces  have  been  removed  with  a 
good  result. 

The  wound,  after  the  operation,  must  be  treated  on  general  principles ;  the  eds^es  of  the 
soft  parts  being  gently  brought  together,  but  not  stitched ;  water  dressing  is  the  best  appli- 
cation, and  the  head  should  be  kept  cool  by  the  ice-bag.  If  the  parts  heal,  and  the  case 
does  well,  a  metallic  shield  will  probably  be  required  as  a  protection,  although  it  is  inter- 
esting to  see  how  firm  the  membrane  that  fills  in  the  cavity  becomes  after  a  time. 
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Should  a  hernia  of  the  brain  follow  at  a  later  stage,  the  same  local  treatment  should  be 
employed.  Excision  of  the  projecting  fungous  mass  is  a  practice  that  is  not  advisable. 
The  whole  will  probably  wither  by  natural  processes  if  a  cure  takes  place,  and  the  less  the 
surgeon  interferes  the  better. 

[The  crucial  incision  over  the  point  to  be  trephined  is  often  recommended,  but  seems 
far  inferior  to  the  semi-lunar  incision,  by  which  a  flap  is  formed.  To  get  sufficient  room, 
for  operation  and  examination,  by  a  crucial  incision  it  must  be  made  large,  and  probably 
divides  more  vessels  than  the  flap  incision.  The  use  of  the  metallic  shield  or  plate, 
spoken  of  as  a  protection  after  trephining,  is  seldom  if  ever  needed,  for  the  opening  is  soon 
filled  by  a  cartilaginous  deposit.  It  might  be  of  service  where  a  large  portion  of  the  skull 
had  been  removed  after  a  severe  crushing  of  the  craniuin  ;  but  after  simple  trephining  it 
can  scarcely  ever  be  required.  The  metal  disk  and  the  crucial  incision  seem  to  me  to  be 
surgical  traditions  without  sufficient  intrinsic  worth  to  be  retained,  though  they  may  still 
be  spoken  of  with  the  respect  due  to  decrepit  age.  In  selecting  a  trephine  it  should  be 
remembered  that  the  surgeon's  only  object  is  to  obtain  an  opening  for  the  introduction  of 
the  elevator ;  therefore  the  smallest  possible  instrument  should  be  employed — J.  B.  R.] 

General  Conclusions  on  Injuries  of  the  Head  and  their  Treatment. 

1.  Injuries  of  the  head  are  of  importance  only  as  far  as  they  involve  the  cranial  contents, 
a  case  of  simple  uncomplicated  fracture  of  the  skull  being  of  less  danger  than  one  of  general 
concussion  of  the  brain. 

2.  A  slight  concussion  of  the  brain,  which  manifests  itself  by  a  slight  or  passing  sus- 
pension of  the  cerebral  functions,  associated  or  not  with  a  fracture  of  the  vault  or  of  the 
base  of  the  skull,  generally  does  well. 

3.  A  severe  concussion  or  shaking  of  the  brain  associated  or  not  with  a  fracture  of  the 
vault  or  of  the  base  of  the  skull,  is  liable  to  be  associated  with  contusion  or  laceration  of 
the  brain  substance,  either  upon  its  surface  or  within  its  ventricles,  and  with  more  or  less 
extravasation  of  blood ;  when  the  vessels  are  diseased,  a  copious  hemorrhage  often  follows 
a  slight  injury. 

4.  In  cases  of  severe  concussion,  the  brain  is  at  least  as  much  injured  by  contre-coup  as 
it  is  at  the  seat  of  injury,  its  base  suffering  the  most.  Fracture  by  contre-coup  does  not 
take  place. 

5.  A  fall  upon  the  vertex  from  a  height,  or  a  blow  upon  the  head  from  a  blunt  instru- 
ment, may  or  may  not  be  followed  by  fracture  of  the  skull,  such  an  accident  producing,  as 
a  rule,  a  general  concussion  of  the  brain,  with  such  complications  as  contusion  or  lacera- 
tion of  the  brain  and  effusion  of  blood  either  upon  its  surface  or  within  the  ventricles. 

6.  Falls  upon  a  pointed  object,  or  blows  with  a  sharp  instrument,  are,  as  a  rule,  followed 
by  local  fracture  ;  and  if  the  brain  be  injured,  it  is  at  the  seat  of  injury.  As  a  consequence, 
the  symptoms  may  be  accounted  for  by  local  causes  only,  and  the  surgical  treatment  should 
be  directed  by  local  considerations. 

7.  When  symptoms  of  compression  of  the  brain  immediately  follow  an  injury  to  the 
skull  which  has  been  produced  by  a  fall  from  a  height,  or  by  a  blow  from  a  heavy  and 
blunt  instrument,  the  cerebral  injury  will  be  general,  the  brain  will  be  contused  and  lace- 
rated, particularly  at  the  base,  by  contre-coup,  and  if  extravasated  blood  be  found  external 
to  the  dura  mater,  blood  will  also  be  found  upon  the  surface  of  the  brain,  or  within  its 
membranes.    The  operation  of  trephining  under  these  circumstances  can  be  of  no  avail. 

8.  If  symptoms  of  compression  of  the  brain  follow  a  local  injury  produced  by  a  fall  upon 
a  sharp  object,  or  a  quick  blow  from  a  pointed  one,  such  symptoms,  as  a  rule,  are  produced 
by  local  causes,  such  as  depressed  bone,  or  extravasation  of  blood  from  a  ruptured  vessel, 
and  such  local  injuries  should  be  treated  by  the  elevation  of  the  depressed  bone  or  by 
trephining. 

9.  When  compression  of  the  brain  follows  a  local  injury  over  the  course  of  the  menin- 
geal artery,  and  the  symptoms  come  on  after  reaction  has  been  established,  and  the  lapse 
of  an  interval  of  time  from  the  receipt  of  the  injury,  although  no  depressed  bone  be  pre- 
sent, the  operation  of  trephining  may  be  performed. 

10.  Encephalic  inflammation  may  follow  any  concussion  or  injury  to  the  brain,  however 
slight,  whether  complicated  or  not  with  fracture  ;  the  danger  of  such  a  result  bein»  in 
proportion  to  the  encephalic  injury.  In  cases  of  contusion  or  laceration  of  the  brain  with 
extravasation  of  blood,  it  is  almost  sure  to  occur,  and,  as  a  rule,  will  cause  a  fatal  termi- 
nation. This  inflammation  may  appear  within  a  few  hours  of  the  accident,  or  it  may  be 
postponed  for  a  few  days ;  it  may  be  very  rapid  in  its  course,  or  very  insidious  in  its 
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nature.  If  the  brain  alone  be  affected,  either  a  diffused  or  local  abscess  may  result  ;  while 
it  the  membranes  are  involved,  effusions,  convulsions,  general  or  partial  paralysis,  coma, 
and  death,  will  rapidly  take  place. 

11.  Fractures  of  the  base  of  the  skull  may  take  place  alone,  and  be  marked  by  only 
special  symptoms.  They  may  be  associated  with,  and  are  generally  found  in,  all  cases  of 
severe  tract, ire  of  the  vault,  when  produced  by  a  heavy  fall  or  blow,  the  fissures  radiating 
downwards  in  a  direction  parallel  to  the  forces  employed. 

12.  Fractures  of  the  base  may  be  complicated  with  encephalic  injuries  similar  to  those 
winch  complicate  fractures  of  the  vault,  consecpiently  they  may  be  manifested  by  general 
as  well  as  special  symptoms  ;  and  in  severe  cases  the  former  completely  mask  the  latter. 

13.  All  injuries  to  the  head  should  be  treated  with  extreme  care  and  always  regarded 
as  serious  :  rest  in  the  horizontal  posture,  freedom  from  excitement,  bland,  nutritious, 
unstimulating  food,  being  essentials  under  all  circumstances  ;  the  great  principles  of  prac- 
tice consisting  in  warding  off  excess  of  reaction  and  inflammation  of  the  cranial  contents 
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Besides  the  blood  tumors  of  the  scalp  to  which  attention  has  been  already  directed,  the 
head  is  very  frequently  the  seat  of  the  common  skin  or  sebaceous  tumor  which  is  called  a 
"  wen  ;"  these  morbid  growths,  indeed,  are  more  frequently  found  on  the  head  than  on  any 
other  part  of  the  body.  They  are  more  common  also  in  women  than  in  men,  seventy  out 
of  one  hundred  and  seven  consecutive  cases  of  sebaceous  cysts  which  I  have  analyzed 
having  occurred  in  women,  and  eighty-four  on  the  head.  In  many  instances  these  wens 
are  doubtless  due  to  an  obstruction  of  the  duct  of  a  sebaceous  follicle,  as  the  orifice  of  the 
duct  is  often  visible,  and  through  it  the  contents  of  the  cyst  can  be  squeezed ;  while  in 
others  no  such  obstruction  can  be  made  out,  it  being  probable  that  some  of  these  tumors 
are  new  formations— true  adenoid  tumors  of  the  skin,  when  the  tumor  lies  beneath  the 
skin,  but  has  no  connection  with  it.  In  congenital  sebaceous  tumors,  this  position  is  very 
common,  although  perhaps  the  cyst  is  more  frequently  situated  beneath  the  fascia,  or  even 

beneath  the  muscles,  of  the  part.    When  about  the  orbit — their  most  common  seat  these 

cysts  are  always  deeply  placed,  and  often  have  close  connection  with  the  periosteum. 
They,  moreover,  almost  always  contain  hair.  By  their  pressure  upon  the  bone  they  at 
times  cause  its  absorption  and  perforation.  The  contents  of  these  cysts  vary ;  in  some 
the  secretion  is  milky,  in  others  more  solid  and  cheesy,  and  in  a  third  the  contents  are 
cretaceous.  When  degenerating,  they  may  be  filled  with  a  blood-stained  blackish  fluid, 
and  at  times  are  most  offensive,  having  a  peculiar  sour  smell. 

In  neglected  examples  of  this  disease  the  contents  of  the  tumor  may  soften  down,  and, 
causing  suppuration,  escape  externally  by  ulceration.  From  the  inner  surface  of  these 
evacuated  cysts  a  new  growth  may  spring  up  of  a  peculiar  nature  ;  and  this,  forming  an 
irregular,  fungating,  bleeding  surface,  at  times  puts  on  an  appearance  which  lias  heen 'mis- 
taken for  cancer.  On  examining  the  edges  of  the  wound,  however,  such  a  mistake  can 
hardly  be  persisted  in,  for  it  will  be  at  once  observed  that  the  edges  of  the  wound  are 

healthy  and  not  infiltrated  with  new  matter,  as  would  he  the  case  in  cancer  this  irregular 

fungating  growth  consisting  of  exuberant  granulations  from  the  cyst  itself.  Abernethy 
described  these  growths  years  ago,  but  in  more  modern  times  the  best  account  is  given  by 
Mr.  Cock,  in  '  Guy's  Hosp.  Reports,'  1852. 

In  other  cases,  again,  a  horny  growth  springs  up  from  the  interior  of  the  cyst.  I  have 
removed  one  of  twenty-one  years'  growth  (Fig.  18,  p.  92)  from  the  head  of  a  man  ait.  70, 
upon  which  were  wens  of  different  sizes. 

Treatment — The  only  correct  treatment  of  these  cysts,  whether  whole  or  broken,  is 
their  removal  by  excision  ;  and  in  doing  this  it  is  needless  to  be  too  careful  to  dissect  the 
cyst  out  entire ;  the  most  expeditious  method  is  to  slit  open  the  tumor  with  a  bistoury, 
and  turn  it  out  with  the  forceps  or  handle  of  a  knife.  This  plan  is  rapid  and  effective,  and 
far  superior  to  the  older  and  unnecessary  one  of  a  steady  dissection.  In  some  cases  of 
long  standing,  however,  dissection  is  required.  In  children,  the  cysts  may  frequently  be 
squeezed  out  of  their  bed  by  the  thumb  and  finger. 

It  is  common  to  hear  of  the  danger  of  erysipelas  after  these  excisions,  but  such  a  fear  is 
groundless.  The  excision  of  the  congenital  tumor  is  sometimes  difficult  on  account  of  its 
close  attachments,  and  unless  all  the  cyst  is  removed  a  return  of  the  growth  may  be  looked 
for.  Some  surgeons  consequently  advise  the  careful  dissection  of  the  cyst  ;  I  have  gene- 
rally (ound,  however,  a  free  incision  into  it,  and  the  removal  of  its  walls  by  the  scalpel  or 
scissors  to  be  sufficient. 
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The  scalp  may  likewise  be  the  seat  of  other  tumors,  simple  or  malignant,  of  epithelial 
cancer  of  the  skin,  or  of  any  other  affection  of  the  integument.  These  require  no  special 
attention  here. 

Naevi  are  very  common  in  all  their  forms — cutaneous,  subcutaneous,  or  mixed ;  but 
this  subject  will  be  considered  in  another  chapter.  Let  me  caution  the  student,  however, 
not  to  adopt  hastily  any  surgical  proceedings  with  a  naevus  situated  over  a  fontanelle,  Cor 
although  such  may  be  dealt  with  with  impunity  I  have  known  a  fatal  inflammation  attack 
the  membranes  of  the  brain  after  the  application  of  a  ligature  to  an  undoubtedly  cutaneous 
nsevus  placed  over  this  region.  If  possible  he  should  wait  till  the  bones  have  closed 
before  he  interferes. 

Perforating  tumors  of  the  skull  occasionally  come  under  the  surgeon's  notice, 
and  demand  attention.  The  majority  of  them  have  their  origin  from  the  membranes 
covering  the  brain,  and  mainly  from  the  dura  mater.  They  are  generally  cancerous,  and 
are  often  secondary  deposits;  though  occasionally  they  seem  to  be  of  the  "fibroplastic" 
nature.  They  were  first  described  by  Louis  in  1744,  under  the  term  "fungus  of  the  dura 
mater"  ('  Mem.  de  l'Acad.  Roy.  de  Chir.,'  tome  v).  Since  his  day  all  perforating  tumors 
of  the  skull  have  been  included  under  this  heading.  It  must  be  remembered  also  that  a 
tumor  growing  within  the  skull,  and  pressing  outwards,  will  cause  absorption  of  the  cranial 
bones,  and  this  fact  is  rendered  familiar  to  pathologists  by  the  enlargement  of  the  Pac- 
chionian bodies. 

The  symptoms  indicating  the  presence  of  this  affection  are  very  uncertain,  although 
headache,  more  or  less  constant  and  severe,  may  exist  with  epileptiform  convulsions  and 
other  brain  symptoms ;  yet,  as  often  as  not,  the  first  marked  condition  to  which  the 
patient's  attention  is  directed  is  a  swelling  in  one  of  the  bones,  the  disease  having  pro- 
gressed thus  far  without  having  given  rise  to  any  symptoms  whatever.  When  the  diseased 
mass  has  perforated  the  bone,  the  swelling  receiving  its  impulse  from  the  brain  will  be 
pulsatile,  and  this  symptom  is  of  importance,  as  a  distinctive  one  between  tumors  of  the 
bone  itself  and  the  perforating  tumors  of  the  membranes.  In  cancerous  disease  the  bone 
itself  will  be  infiltrated  with  cancerous  elements  and  destroyed,  while  in  benign  tumors  the 
bone  will  be  absorbed  simply  by  pressure,  as  is  seen  in  aneurism.  In  the  former  case  the 
opening  in  the  bone  will  be  ill  defined  and  irregular,  and  in  the  latter  it  will  be  smooth  as 
well  as  regular. 

With  respect  to  treatment,  it  is  almost  needless  to  say  that  nothing  can  be  done  by  way 
of  removal  of  the  growth.  The  symptoms  to  which  it  gives  rise  can  only  be  relieved  by 
sedatives,  and  life  prolonged  by  general  treatment. 

The  bones  of  the  skull  are  liable  to  tumors,  cancerous  or  benign,  to  exostoses,  particu- 
larly of  the  ivory  kind,  and  to  myeloid  growths  ;  though  in  this  place  it  is  only  necessary 
to  mention  the  fact. 


Meningocele  and  Encephalocele. 


These  terms  are  applied  to  conditions  of  the  head  found  in  children  at  the  time  of  birth, 
and  infants  thus  affected  are  generally  hydrocephalic.  The  words  indicate  a  protrusion 
through  the  skull  either  of  the  membranes  of  the  brain  or  of 
the  brain  itself;  the  protrusion  appearing  as  an  elastic  tumor 
in  the  line  of  one  of  the  sutures.  Such  cases  are  always  as- 
sociated with  some  deficiency  of  the  bones  of  the  skull,  it  may 
be  of  some  portion  of  the  frontal  bone,  near  the  root  of  the 
nose  (Fig.  83)  or  near  its  external  angular  process,  and  by 
far  the  most  frequently  of  the  occipital  bone.  In  rare  exam- 
ples the  deficiency  may  be  at  the  base  of  the  skull.  Dr.  Lich- 
tenberg  has  recorded  a  case  in  the  '  Transactions  of  the 
Pathological  Society,'  vol.  xviii,-  in  which  the  tumor  was 
hanging  out  of  the  child's  mouth,  and  communicating  with 
the  skull  through  an  opening  in  front  of  the  sella  turcica. 

In  a  meningocele  the  membranes  may  protrude  as  a  whole ; 
but  sometimes  the  dura  mater  alone  projects  (vide  Prep. 
156360,  Guy's  Museum).  In  the  true  enceplialocele,  the  brain 
itself  is  pressed  out  of  the  skull  into  the  external  tumor.  This 
was  well  seen  in  a  patient  of  Dr.  Lever's,  from  whom  the 
accompanying  drawing  (Fig.  84)  was  taken  ;  the  skull  con- 
tained the  anterior  part  of  the  middle  lobes  of  the  brain  and 


Meningocele  at  root  of  nose. 
(Mr.  Poland's  case.) 
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Fig.  84. 


Encephalocele. 
(Drawing  yOl30,  Guy's  Hosp.  Mus.) 


the  sac  the  remaining  portions.  The  ventricles  were  likewise  divided  between  the  two. 
The  posterior  lobes  were  adherent  to  the  membranes  that  formed  the  sac.  In  a  hydren- 
cepkalocele,  in  addition  to  the  brain  substance, 
there  will  be  a  portion  of  one  or  both  of  the  ven- 
tricles tilled  with  fluid. 

"An  encephalocele,"  writes  Mr.  P.  Hewitt 
('St.  George's  Hosp.  Rep.,'  vol.  vi),  "is  of  a 
round  or  oval  shape  ;  in  size  it  seldom  exceeds 
that  of  a  small  orange  ;  its  attachment  is  broad  ; 
the  integuments  covering  it  present  little  or  no 
alteration.  In  the  earlier  periods  it  has  the 
characteristics  of  a  watery  bag ;  but  later  on,  as 
the  fluid  gradually  disappears,  the  brain  matter 
fills  the  sac,  and  then  the  tumor  becomes  soft  and 
doughy." 

A  hydrencephalocele  "  in  shape  is  more  or  less 
pyriform,  with  a  marked  contraction  at  its  attachment,  and  sometimes  a  long  and  narrow 
stem  ;  in  size  it  is  apt  to  become  much  larger  than  an  encephalocele.  The  integuments 
over  it  are  thinner,  fluctuation  exists  about  the  hernia,  and  large  veins  may  be  traced 
under  the  skin." 

When  these  tumors  are  small  and  have  a  very  minute  communication  with  the  cranial 
contents,  they  have  been  and  may  be  again  mistaken  for  some  simple  cyst  or  tumor. 
The  surgeon  should  therefore  always  suspect  that  a  cystic  tumor,  situated  in  the  median 
line,  over  a  fontanelle  or  suture,  and  particularly  when  over  the  nose,  may  have  some 
communication  with  the  membranes,  and  he  should  consequently  postpone  all  operative 
interference  till  the  diagnosis  is  clear.  As  the  bones  ossify,  the  opening  between  the 
tumor  and  the  cranial  contents  may  close.  The  cyst,  if  small,  may  then  be  excised  ;  if 
large  it  may  be  injected  with  iodine  or  Morton's  iodo-glycerine  solution.  The  utmost 
caution,  however,  must  be  employed  in  the  treatment  of  these  cases,  and  where  uncer- 
tainty exists  as  to  their  true  nature  or  attachments,  the  prudent  surgeon  had  better  leave 
the  case  to  nature  than  risk  life  by  any  hazardous  enterprise. 

Ostitis  and  periostitis  of  the  bones  of  the  cranium  are  common  affections, 
and  may  occur  either  as  a  consequence  of  a  local  injury,  of  syphilis,  or  of  other  causes. 
They  are  also  often  associated  with  brain  complications.  Under  the  heading  of  traumatic 
encephalitis  this  subject  was  discussed,  together  with  its  treatment,  and  ostitis  coming  on 
from  any  cause  other  than  injury  presents  very  similar  symptoms.  I  have  seen  in  an 
infant  periostitis  the  result  of  hereditary  syphilis,  and  ostitis  ending  in  necrosis.  I  have 
seen  also  half  the  frontal  bone  of  a  babe  exfoliate  after  a  punctured  wound  from  a  nail, 
without  any  brain  symptoms.  In  the  adult  the  complications  attending  inflammation  of 
the  bones,  syphilitic  or  otherwise,  are  very  variable. 

The  symptoms  are  generally  local  so  long  as  the  inflammation  is  confined  to  the  perios- 
teum covering  in  the  bone,  the  chief  being  pain  and  tenderness,  with  local  swelling; 
though  when  the  inflammation  has  spread  to  the  inner  periosteum  or  dura  mater,  other 
symptoms  appear;  such  as  constant  headache,  and  great  irritability  of  brain;  any  worry 
or  work  increases  pain,  causes  fever, 
restlessness,  and  want  of  sleep.  As  the 
disease  progresses  delirium,  convulsions, 
paralysis,  coma,  and  death  may  be  the 
result. 

The  inflammation  in  the  bone  may 
go  on  to  suppuration,  or  necrosis;  the 
dead  bone  may  exfoliate  in  masses  (Fig. 
85)  or  in  small  portions.  Should  no 
external  outlet  for  the  pus  exist,  it  will 
press  inwards  and  aggravate  the  brain 
symptoms;  and,  if  no  external  vent  to 
the  suppuration  be  made,  either  by  na- 
tural processes  or  by  the  surgeon,  the 
retained  pus  within  the  skull  may  give 
rise  to  symptoms  of  compression  of  the  brain,  when  it  is  probable  that  the  brain  itself  and 
its  serous  membrane  are  also  involved,  and  the  case  becomes  a  most  serious  one.  It  is, 
consequently,  a  point  of  great  importance  for  the  surgeon  to  anticipate  such  a  compliea- 
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tion,  and,  if  possible,  to  prevent  it,  and  this  leads  me  to  speak  of  the  treatment  of  the 
affection. 

When  a  patient  has  had  a  blow  upon  the  head,  or  been  the  subject  of  syphilis,  and  as 
an  after  symptom  a  local  swelling  appears,  or  pain  of  a  constant  and  wearying  character, 
the  suspicion  should  be  excited  of  these  symptoms  being  due  to  a  local  ostitis.  When 
the  swelling  is  tender  to  the  touch,  and  pain  is  aggravated  by  local  pressure,  this  suspicion 
should  be  strengthened:  and  when  these  conditions  are  attended  by  pyrexia,  more  or  less 
severe  sleeplessness,  a  quick  irritable  pulse,  and  a  contracted  pupil,  a  local  inflammation 
of  the  bone  may  safely  be  diagnosed,  the  inflammation  probably  involving  the  dura  mater 
within  and  the  periosteum  without.  Under  these  circumstances  a  free  incision  down  to 
the  bone  should  be  made,  since  experience  has  proved  that  by  the  adoption  of  this  prac- 
tice, pain  and  other  symptoms  are,  as  a  rule,  relieved,  and  serious  brain  complications 
are  often  prevented.  When  external  suppuration  with  the  exposure  of  dead  or  dying 
bone  is  present,  it  is  less  common  to  meet  with  cerebral  symptoms,  since  the  pus  finds  its 
way  externally  through  the  wound,  and  there  is  consequently  less  irritation  and  pressure 
on  the  dura  mater,  as  well  as  less  brain  irritation.  Should,  however,  brain  complications 
appear,  it  is  important  for  the  surgeon  to  interfere,  to  prevent  their  spreading,  as  when 
confirmed  brain  symptoms  have  manifested  themselves,  the  case  is  almost  hopeless.  The 
surgeon,  under  these  circumstances,  should  attempt  to  remove  the  necrosed  bone,  or  per- 
forate it  by  the  trephine — both  these  operations  having  one  common  object,  viz.,  to  give 
free  vent  to  the  pus  beneath  the  bone. 

Trephining,  under  such  circumstances,  is  not  only  a  justifiable,  but,  probably,  a  valua- 
ble operation,  and  if  performed  with  care,  can  do  little  harm.  When  operation  is  post- 
poned till  confirmed  brain  symptoms  have  appeared,  there  is  too  much  reason  to  believe 
that  irremediable  changes  have  taken  place,  such  as  suppuration  within  the  hemisphere 
or  arachnitis,  which  no  operation  is  likely  to  relieve.  Trephining  has,  however,  been  of 
use  even  in  such  cases  when  complicated  with  epileptiform  convulsions  ;  but  the  surgeon 
should  anticipate  this  stage  of  the  disease  when  he  can,  and  interfere  before  such  symp- 
toms appear ;  headache  of  a  local  and  persistent  character,  associated  with  evident  signs 
of  local  ostitis  or  necrosis,  is  always  an  indication  of  the  propriety  of  trephining. 

I  need  hardly  add  that  constitutional  treatment  such  as  has  been  mentioned  under  the 
heading  of  encephalitis,  and  will  be  alluded  to  when  the  subject  of  syphilis  is  considered, 
ought  to  be  carefully  followed  out. 

[In  this  connection  attention  may  be  called  to  inflammation  of  the  mastoid  cells,  which 
occurs  occasionally  as  a  sequence  of  chronic  inflammation  of  the  middle  ear.  Mastoid 
ostitis  may  give  rise  to  intense  pain,  and  as  suppuration  occurs  may  readily  involve  the 
lateral  sinus  causing  septicajmia,  or  may  induce  cerebri tis.  It  should  be  treated  by  in- 
cision, and  by  drilling  the  mastoid  process  if  the  existence  of  pus  is  suspected.] 

M.  Aran,  'Archives  Gen.  de  Medecine,'  1844. —  Cock,  'Guy's  Hosp.  Reports,'  1842. — Heicett,  'Sys- 
tem of  Surgery,'  by  Holmes,  Sec.  Ed.,  1870. — Le  Gros  Clark,  '  Lectures  at  Royal  College  of  Surgeons,' 
1869. — Pott,  '  Injuries  of  the  Head,'  1768. —  Guthrie,  '  Commentaries  in  Surgery,'  1853. — '  Erichsen's 
Surgery,'  5th  Ed.,  1869.— Hutchinson's  Prize  Essay  (Astley  Cooper),  1865. — Brodie  '  Med.-Chir. 
Trans.,'  vol.  xiv. —  Wilks  and  Moxon's  'Lectures  on  Pathology.' — Callender,  'St.  Bartholomews 
Hosp.  Reports,'  vols.  i.  and  iii. — Hilton,  "Clinical  Lectures,"  'Lancet,'  1853. — Nilaton,  Atlee's 
edition,  1855. — Gama,  '  Traites  des  Plaies  de  Tete,'  1835. — Adams,  'Cooper's  Surg.  Dictionary,' 
1861. — Neudorfer,  M.D.,  Prague,  '  Handbuch  dor  Kriegschirurgie,'  1867.  —Pirogoff,  N.  Leipzig, 
1864. — Stromeyer's  edition  of  W.  MacCormac's  '  Notes  of  an  Ambulance  Surgeon,'  1871. 

ON  TRISMUS  AND  TETANUS. 

When  a  patient  is  the  subject  of  an  uncontrollable  spasmodic  contraction  of  the  muscles 
of  the  lower  jaw,  he  is  said  to  have  "  trismus"  or  lockjaw  ;  and  when  the  same  condition 
attacks  other  or  all  the  voluntary  muscles  of  the  body,  he  is  said  to  have  "  tetanus." 
Tetanus  includes  trismus,  and  generally  begins  with  it ;  though  trismus  may  be  a  local 
affection.  It  is  found  in  children  as  a  result  of  dentition,  and  in  adults,  as  a  consequence 
of  diseases  involving  the  teeth,  gums,  or  jaws.  It  is  a  spasmodic  affection,  produced  by 
reflected  irritation  set  up  by  a  local  disease,  is  rarely  associated  with  any  constitutional 
disturbance,  and  is,  for  the  most  part,  cured  on  the  removal  of  its  cause. 

Tetanus  is  likewise  generally  associated  with  some  local  source  of  irritation,  some 
wound  or  injury;  and  is  then  called  "traumatic."  When  no  external  or  visible  cause 
can  be  made  out,  it  is  denominated  "  idiopathic."  When  rapid  in  its  course,  it  is  called 
u  acute:"  when  slow,  "  chronic."  The  acute  form  is  usually  the  result  of  an  accident, 
and  generally  fatal.    The  chronic  is  for  the  most  part  idiopathic,  and  more  curable. 
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Tetanus  nasceiltium.— Tetanus  is  met  with  in  new-born  infants,  and  is  then 
known  as  trismus  nascentium,  or  tetanas  infantum.  It  usually  conies  on  the  second 
week  alter  birth,  and  may  be  so  acute  in  its  coarse  as  to  destroy  life  in  from  ten  to  thirty 
hours  ;  or  life  may  be  prolonged  to  eight  or  nine  days.  It  is  a  common  affection  in  the 
W  est  Indies,  and  has  been  known  to  occur  frequently  in  ill-ventilated  lying-in  hospitals 
Bad  ventilation  consequently  has  been  put  down  as  one  of  its  causes,  the  others  bein<* 
cold,  exposure,  internal  irritation,  and  the  division  of  the  umbilical  cord.  [Some  Ame- 
rican authors  have  thought  trismus  nascentium  to  result  from  displacement  of  the  occipital 
or  one  of  the  parietal  bones,  during  labor.] 

Predisposing  causes  of  tetanus — Dismissing  the  last  form  of  the  disease  from  our  con- 
sideration, it  seems  that  tetanus  may  be  found  at  any  period  of  life,  though  more  than 
halt  ot  the  cases  occur  between  ten  and  thirty  years  of  age.  The  youngest  case  on  record 
was  in  a  child  of  twenty-two  months,  and  the  oldest  in  an  adult  of  seventy-five  years. 

Jt  is  more  common  in  males  than  in  females,  and  the  proportion  is  as  seven  to  one.  It 
is  found  in  the  healthy  as  frequently  as  in  the  cachectic,  nor  do  the  intemperate  seem  more 
prone  to  its  attack  than  the  temperate.  It  is,  too,  as  frequent  in  the  winter  as  in  the 
summer  months  ;  though  in  warm  climates  the  natives  are  more  susceptible  to  its  attacks 
than  Europeans.  Exposure  to  damp,  cold,  or  sudden  changes  of  temperature,  have  doubt- 
less a  powerful  influence  in  exciting  this  disease,  both  in  the  idiopathic  and  traumatic 
forms.  Larrey  stated  that  after  a  great  battle,  a  hundred  soldiers  were  found  affected  by 
it  in  one  morning. 

Exciting  causes — Tetanus  is  rare  in  the  course  of  ordinary  surgical  disease,  although 
it  may  follow  any  form  of  injury  from  the  slightest  contusion  to  the  severest  compound 
fracture.  It  may  occur  after  the  extraction  of  a  tooth,  or  the  gravest  operation  in  sur- 
gery, and  it  is  known  in  obstetric  practice  us  puerperal  tetanus.  It  is  most  common  after 
the  more  severe  varieties  of  accidents,  such  as  burns,  compound  fractures,  and  injuries  to 
the  fingers  and  toes,  though  there  is  no  evidence  to  prove  that  it  is  more  frequent  after 
slight  injuries  to  the  fingers  and  toes  than  to  other  parts.  Lacerated  seem  to  be  more  fre- 
quently followed  by  tetanus  than  incised  wounds,  particularly  in  children.  The  state  of 
the  wound  does  not  appear  to  have  any  influence  on  the  disease.  Seven  years'  experience 
at  Guy's  Hospital  gives  the  following  facts  (Poland)  :  

Tetanus  occurred  in  1  case  out  of  1394  cases  of  major  and  minor  operations. 

9  cases    "      594       "      wounds  of  all  varieties, 
lease     "      856       "      injuries  and  contusions. 
"  3  cases    "      456       "      burns  and  scalds. 

"  9  cases    "      398       "      compound  fractures. 

23  3698  cases,  or  1  in  every  160. 

There  is  no  definite  period  at  which  tetanic  symptoms  are  prone  to  appear.  When  they 
set  in  soon  after  the  injury,  they  are  for  the  most  part  acute  and  very  fatal ;  after  the  lapse 
of  three  weeks,  the  chances  of  their  appearance  are  very  small.  Acute  cases,  however, 
occasionally  occur  during  the  second  week  ;  upon  this  point  Poland  gives  us  the  following 
facts : — 

Of  277  cases,  130  began  before  the  10th  day,  and  of  these  101  died. 

"     126     "      between  the  10th  and  22d  day,  and  of  these  65  died. 
"         "      21     "      after  the  22d  day,  and  of  these  8  died. 

In  tetanus  following  exposure  to  the  cold  symptoms  generally  appear  rapidly  after  the 
exciting  cause,  and  with  the  same  exciting  cause,  similar  results  occur  in  the  traumatic 
form. 

Symptoms. — There  are  no  general  or  local  premonitory  symptoms  by  which  the  onset 
of  this  affection  can  be  recognized,  and  the  earliest  indications  of  its  approach  are  gene- 
rally a  difficulty  in  opening  the  mouth,  with  stiffness  in  the  muscles  of  the  lower  jaw  ;  yet 
these  symptoms  may  be  so  slight  as  to  pass  unheeded,  or  to  be  misinterpreted.  When, 
however,  some  rigidity  of  the  muscles  of  the  neck,  throat,  or  abdomen  can  be  made  out, 
and  the  first  indications  of  the  "  tetanic  grin,"  or  r is/is  sardonicus,  recognized — this 
symptom  being  caused  by  the  drawing  down  of  the  corners  of  the  mouth,  by  the  muscles 
of  the  face — the  diagnosis  becomes  certain.  Difficulty  in  swallowing  will  then  soon 
appear  (any  attempt  to  drink  fluids  exciting  spasm  of  the  muscles  of  deglutition  and  often 
of  respiration),  with  pain,  due  to  spasm  of  the  diaphragm,  shooting  through  the  body  from 
the  scrobiculus  cordis. 

As  the  disease  progresses  the  muscular  system  of  the  body  generally  will  be  more  or 
13 
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less  affected,  and,  in  different  cases,  different  groups  of  muscles  will  be  involved.  Those 
of  the  back  arc  the  most  frequently  attacked,  and  their  contraction  may  be  SO  powerful  as 
to  cause  an  arching  backwards  of  the  frame,  producing  what  is  known  as  Opisthotonos. 
In  rare  cases,  the  body  is  bent  laterally  or  forwards,  the  terms  pleurosthotonos  and  empros- 
tltotonos  being  respectively  applied  to  such  conditions. 

The  muscles  of  respiration  are,  as  a  rule,  affected  early  in  acute  cases,  and  the  chief 
danger  to  life  consists  in  the  severity  of  the  spasms  which  attack  them.  When  severe, 
the  first  spasm  may  be  fatal,  and  may  occur  at  an  early  or  at  a  remote  period  of  the  affec- 
tion. In  a  case  under  my  care,  of  severe  traumatic  tetanus,  all  the  symptoms  were  dis- 
appearing, and  recovery  was  confidently  expected  ;  when,  on  the  tenth  day  of  the  disease, 
the  first  spasm  of  the  laryngeal  muscles  took  place,  which  destroyed  life. 

When  the  jaw  is  unlocked  by  a  spasm  of  the  depressor  muscles,  the  tongue  is  sometimes 
suddenly  shot  out  from  between  the  teeth,  and  often  wounded. 

As  the  disease  advances  the  jaws  become  completely  fixed,  and  deglutition  is  then 
impossible.  The  spasms  of  the  muscles  of  the  frame  become  more  intense  and  frequent, 
and  the  powers  of  the  patient  rapidly  decline.  The  pulse  which  was  rapid,  becomes  more 
feeble,  while  the  expression  of  the  countenance  betokens  agony  of  the  body  and  despair 
of  the  mind.  The  slightest  manipulation  or  movement  of  the  patient  sets  up  a  fresh 
spasm,  and  any  emotion  may  do  the  same.  The  skin  becomes  bathed  with  a  cold  sweat, 
and,  if  death  is  not  caused  by  suffocation,  exhaustion  soon  puts  an  end  to  suffering. 

There  is  rarely  any  fever  during  the  whole  course  of  the  disease,  the  bowels  are  always 
costive,  the  stools  offensive,  and  the  urine,  as  a  rule,  natural.  [In  acute  cases  the  tempe- 
rature is  apt  to  be  high,  and  it  is  said  that  the  temperature  may  rise  after  death  has 
occurred.] 

The  intellectual  faculties  of  the  patient  almost  always  remain  unimpaired  throughout, 
while  the  senses  are  morbidly  acute.    Anything  like  delirium  is  rarely  seen. 

Should  the  case  tend  towards  recovery,  the  spasms  will  become  milder  in  character,  and 
recur  at  longer  intervals  till  they  disappear.  It  should  be  remembered,  however,  that,  as 
long  as  the  slightest  evidence  of  disease  exists,  a  sudden  spasm  of  the  glottis  may  at  any 
time  destroy  life 

Diagnosis — This  should  not  be  a  difficult  task,  and  in  every  instance  of  lockjaw,  the 
possibility  of  its  being  the  commencement  of  tetanus  ought  to  be  entertained.  Local 
irritations,  however,  such  as  have  been  previously  alluded  to,  only  produce  a  locking  of 
the  jaw,  more  or  less  complete,  and  are  never  accompanied  by  uncontrollable  spasm,  as  is 
the  case  in  tetanus. 

To  diagnose  between  tetanus  and  poisoning  by  strychnine  maybe  difficult,  the  symptoms 
of  both  being  very  similar,  yet  in  tetanus  the  symptoms  are  progressive,  while  in  poisoning 
they  appear  suddenly  in  all  their  severity.  In  tetanus,  muscular  rigidity  is  always  present 
and  aggravated  at  intervals  ;  in  poisoning  there  are  complete  intervals  of  relaxation  of 
muscle.  In  tetanus,  too,  there  is  constant  rigidity  of  the  muscles  of  the  jaw  ;  in  poisoning, 
the  jaw  is  never  locked  except  during  the  spasm.  These  points  of  difference  are  sufficient 
to  assist  the  surgeon  in  the  investigation  of  a  doubtful  case. 

Again,  hydrophobia  and  tetanus  have  been  mistaken  the  one  for  the  other,  but  any  one 
who  has  seen  the  former  disease  could  hardly  fall  into  such  an  error.  The  peculiar  rest- 
lessness of  mind  and  body,  the  complete  intervals  of  rest  and  absence  of  spasm,  the  pecu- 
liar aversion  that  is  shown  to  fluid,  accompanied  by  thirst,  all  symptoms  characteristic  of 
hydrophobia,  are  enough  to  distinguish  between  the  two.  Nevertheless,  it  should  he 
remembered  that  Dr.  J.  W.  Ogle,  late  of  St.  George's,  has  recorded  a  case  of  tetanus  and 
hydrophobia  combined.    ('  Brit,  and  For.  Med.  Rev.,'  18('xS  ) 

Pi  'ognosis. — In  acute  traumatic  cases  there  are  small  hopes  of  recovery,  while  in  chronic 
the  chances  are  greater.  The  longer  the  patient  lives  the  better  seem  the  prospects  of  a 
good  result ;  and,  if  ten  days  pass  after  the  first  appearance  of  the  symptoms,  and  the 
disease  is  on  the  decline,  the  prognosis  is  favorable. 

Taking  all  cases  together,  Poland  gives  one  recovery  to  seven  and  a  half  deaths.  More 
than  half  die  within  five  days.  The  most  rapid  death  has  been  in  from  four  to  five  hours; 
and  the  longest  duration  of  life  on  record  in  a  fatal  case,  is  thirty-nine  days. 

How  death  is  caused — There  can  be  little  doubt  that  acute  tetanus  commonly  destroys 
life  by  apneea  ;  spasm  of  the  muscles  of  respiration  and  more  particularly  those  of  the 
larynx  being  the  immediate  cause.  Poland  tells  us  that  this  was  the  case  in  thirty-two 
out  of  forty-six  cases  at  Guy's  Hospital  in  which  the  mode  of  death  was  noticed. 

In  chronic  tetanus,  death  is  commonly  caused  by  exhaustion.  These  facts  have  an 
important  bearing  on  the  treatment  of  the  disease. 
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Pathology — The  late  Mr.  Wilkinson  King,  of  Guy's,  is  stated  by  Poland  to  have  been 
in  the  habit  of  remarking  at  the  post-mortem  table,  whenever  there  was  an  examination 
of  a  case  of  death  from  tetanus,  "Gentlemen,  we  will  now  proceed  to  give  you  a  demon- 
stration of  a  case  of  healthy  anatomy,  for  there  will  be  no  visihle  morbid  appearances 
otherwise  than  congestion  of  the  organs  in  various  degrees,  owing  to  accidental  circum- 
stances." And  at  the  present  day  these  remarks  hold  good.  It  is  true  that  Rokitansky, 
Demme,  Lockhart  Clarke,  and  Dickinson,  have  given  us  some  descriptions  of  structural 
changes  in  the  spinal  cord  which  they  have  observed  ;  and  their  observations  moreover 
seem  to  coincide.  These  changes  consist  of  disintegration  and  softening  of  a  portion  of 
the  gray  substance  of  the  cord,  which  appears  in  certain  parts  to  be  almost  diffluent.  The 
semi-fluid  substance  thus  formed,  however,  "is  at  first  more  or  less  granular,  holding  in 
suspension  the  fragments  and  particles  of  the  disintegrated  tissue,  but  in  many  places  it 
is  perfectly  pellucid"  (L.  Clarke).  Yet  it  is  to  be  remembered  that  Billroth  and  other 
pathologists  have  failed  to  find  these  changes  in  the  instances  which  they  have  examined, 
and  it  cannot  therefore  be  accepted  as  certain,  that  these  pathological  conditions  are  con- 
stant in  tetanus.  There  can  be  little  doubt,  however,  that  the  nerves  of  the  injured  part 
arc  at  times  found  inflamed  and  irritated,  and  from  this  fact,  the  theory  has  been  advanced, 
that  through  the  injured  nerves  of  the  part  the  spinal  centres  become  involved,  and 
manifest  these  states  of  excitement  through  the  motor  nerves  by  producing  muscular 
spasm  ;  the  disease  being  one  essentially  of  the  excito-motory  system.  Clarke  believes 
"  that  the  spasms  of  tetanus  depend  on  the  conjoined  operation  of  two  separate  causes. 
First,  that  they  depend  on  an  abnormally  excitable  state,  of  the  gray  nerve  tissue  of  the 
cord  induced  by  the  hyperaemic  and  morbid  state  of  its  bloodvessels,  with  the  exudations  and 
disintegrations  resulting  therefrom.  Secondly,  that  the  spasms  depend  on  the  persistent 
irritation  of  the  peripheral  nerves,  by  which  the  exalted  excitability  of  the  cord  is  aroused." 

[It  has  been  stated  that  tetanus  is  not  due  to  increased  excitability  of  the  cord,  but 
rather  to  a  diminished  resistance  offered  to  the  spread  of  reflex  action.  '  Philada.  Medi- 
cal Times,'  May  12,  1877,  p.  373.] 

Treatment  Every  imaginable  form  of  treatment  has  been  employed  in  this  disease 

with  success,  to  be  discarded  in  its  turn  for  something  new.  No  settled  form  of  practice 
can  consequently  be  laid  down.  Still,  much  can  be  done  in  guiding  the  patient  through 
this  disease;  in  keeping  him  alive;  and  in  warding  off  death. 

To  keep  the  patient  alive  the  most  careful  attention  to  feeding  is  required  ;  milk  and 
concentrated  liquid  animal  food  being  the  best  diet.  If  these  can  be  taken  in  sufficient 
quantities,  no  other  mode  of  administration  is  required;  but  if  not,  they  must  be  given 
as  enemata  every  four  or  six  hours  as  the  case  demands.  Stimulants  must  be  used 
cautiously,  though  when  the  powers  are  failing  they  may  be  freely  given. 

Upon  this  principle  of  practice,  quinine  has  been  strongly  recommended;  it  may  be 
given  in  full  doses  to  an  adult,  such  as  live  grains  every  three  or  four  hours,  and  then 
increased  ;  or  in  one  large  dose  such  as  twenty  grains,  to  be  followed  by  the  smaller  one. 

Among  specific  remedies  that  have  been  greatly  vaunted,  the  Calabar  bean  stands  fore- 
most, and  may  be  given  in  full  doses,  such  as  half  a  grain  of  the  extract  every  two  or 
three  hours.  Camphor  also  recommends  itself  to  our  notice  in  doses  of  from  five  to  ten 
grains.  The  woorara  poison  has  tailed  in  its  purpose.  The  bromide  of  ammonium  or 
potassium  has,  however,  been  administered  with  advantage. 

[Conia  lias  been  used  hypodermically  and  nitrite  of  amyl  by  inhalation,  with  success. 
Hydrate  of  chloral  has  recently  been  much  used,  and  with  what  appear  to  be  excellent 
results,  especially  in  subacute  cases.  See  'Treatment  of  Traumatic  Tetanus  by  Chloral,' 
by  John  B.  Roberts,  in  'American  Journ.  of  Med.  Sciences,'  October,  1877.] 

It  was  hoped  that  a  valuable  drug  for  this  disease  had  been  found  in  chloroform,  but 
experience  has  not  justified  the  expectation.  The  hydrate  of  chloral  has  now  taken  its 
place  and  been  of  some  service.  Demme  has  advocated  with  much  sucoess  the  use  of 
the  Curara,  eight  cases  out  of  twenty-two  having  recovered  under  such  treatment.  In 
India  the  Indian  hemp  has  been  highly  recommended.  Nicotine  and  tobacco  have  also 
been  successful.  Aconite  is  another  drug  that  offers  some  advantages,  while  opium  has 
an  unquestionable  influence  in  allaying  pain  and  mitigating  the  severity  of  the  spasm. 
Ice  also,  applied  in  bags  along  the  spine,  has  apparently  been  of  great  value  in  the  hands 
of  American  surgeons.  The  administration  of  remedies  by  subcutaneous  injection,  in 
these  cases,  promises  to  be  a  valuable  adjunct  to  practice,  enabling  us  rapidly  to  introduce 
into  the  system  drugs  that  act  antagonistically  to  tetanic  spasm. 

The  patient  should  always  be  kept  quiet,  warm,  and  free  from  draught.  He  should, 
moreover,  be  so  watched  that  in  his  spasms  no  injury  can  be  sustained ;  attention  should 
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be  paid  to  his  bladder  and  bowels,  for  catheterism  is  sometimes  called  for;  and  purgatives 
or  enemata  to  clear  out  the  intestines  are  beneficial,  although  violent  purgation  cannot  be 
advised.  [Some  have  advocated  filling  the  patient's  ears  with  wax,  and  placing  him  in  a 
dark  room,  to  avoid  irritation  of  the  senses.  This  treatment  has  seemed  to  be  beneficial  in 
animals  "  tetanized"  with  strychnia.] 

With  respect  to  local  treatment  much  may  sometimes  be  done.  In  severe  local  injury 
when  the  nerves  of  the  part  are  probably  involved,  amputation  ought  certainly  to  be  per- 
formed ;  for  a  sufficient  number  of  cases  have  been  recorded  in  which  success  followed  the 
practice.  In  1845  Mr.  Key  amputated  a  leg  on  account  of  tetanus,  which  had  appeared 
six  days  after  an  unreduced  dislocation  of  the  astragalus;  the  symptoms  disappeared  at 
once  after  the  operation.  On  dissecting  the  foot  the  posterior  tibial  nerve  was  found  to 
have  been  put  violently  on  the  stretch  by  the  projecting  astragalus. 

In  some  cases,  soothing  applications,  such  as  opium,  may  be  applied  to  the  wound,  and 
in  all,  perfect  cleanliness  should  be  enforced. 

One  other  means  of  cure  remains  to  be  noticed,  which  has  reference  to  the  mode  of 
death  in  this  disease.  It  has  been  shown  that  in  the  larger  proportion  of  cases — in  all 
the  acute — death  is  caused  by  suffocation  from  spasm  of  the  laryngeal  muscles.  It  is  also 
fairly  recognized  that  this  disease  runs  its  course,  and  that  the  most  our  science  can 
accomplish  is  to  maintain  life  and  ward  off'  death.  To  this  end  the  operation  of  trache- 
otomy seems  to  be  of  value,  for  with  a  tube  in  the  trachea,  death  by  laryngeal  spasm 
cannot  take  place,  and  a  better  prospect  of  recovery  is  consequently  given. 

I  liave  employed  this  practice  in  one  acute  case,  in  which  the  Calabar  bean  was  like- 
wise given,  and  the  patient  sank  from  exhaustion,  free  from  spasm  ;  and  there  seems  good 
reason  to  believe,  that  if  I  had  performed  the  operation  in  the  case  I  recorded  in  the  early 
part  of  this  chapter,  life  would  have  been  saved.  This  matter,  however,  requires  grave 
consideration,  and  the  practice  is  not  to  be  rashly  followed. 

Morgan, 1  On  Tetanus,'  1833. — Curling,  '  On  Tetanus.' — Poland,  '  Guy's  Hospital  Reports,'  1857. — 
Dr.  Ogle,  'Brit,  aaid  For.  Med.  Review,'  1868. — Dr.  Dickson,  '  Med.-Chir.  Trans.,'  vol.  vii. — Dr.  L. 
Clarke,  Ibid..,  vol.  xlviii. — Dr.  Dickinson,  Ibid.,  vol.  li. — Demme,  'Schmidt's  Jahrb.,'  vol.112. — 
Tramhayn,  0.,  Ibid. -'Year  Book,'  'Sydenham  Society,'  1862-64,  &c. — "Puerperal  Tetanus," 
'  Dublin  Quart.  Jouriu,'  1865  ;  '  Med.  Times  and  Gaz.,'  1865.—  Billroth,  '  Pathol.  Chirnrg.,'  1868.— 
[Jus.  Tyson,  "Minute  Examination  of  Cord  in  Acute  Tetanus,"  Practitioner,'  August,  1877. — Elis- 
cher,  '  Virchow's  Archie.,'  Rd.  lxvi.  1876.] 

DELIRIUM  TREMENS. 

It  often  falls  to  the  surgeon  to  treat  cases  of  pure  delirium  tremens  uncomplicated  with 
any  surgical  malady,  and  it  is  well,  therefore,  to  refer  to  this  subject  by  itself.  There  are 
other  cases,  perhaps,  more  aptly  described  by  the  term  "  traumatic  delirium,"  in  which 
the  nervous  symptoms  are  developed  as  a  consequence  of  an  injury  received.  In  both 
classes  the  symptoms  are  essentially  the  same,  and  the  treatment  required  is  similar,  still  it 
is  right  to  bear  in  mind  the  difference  in  causation,  as  in  the  one  we  have  to  deal  with  a 
nervous  disease  in  an  intemperate  person,  and  in  the  other,  with  the  same  symptoms  as 
an  incident  in  a  surgical  case.  In  simple  delirium  tremens,  to  use  the  familiar  term,  we 
liave  to  deal  with  the  case  of  a  person  who  has  indulged  for  an  uncertain  time  in  injurious 
doses  of  alcoholic  liquors.  It  may  be  that  a  young  man,  after  a  prolonged  debauch,  has 
an  attack  of  the  "  horrors,"  but  the  symptoms  more  frequently  occur  in  those  who  have 
for  a  long  period  accustomed  themselves  to  the  excessive  use  of  beer  or  spirits,  even  with- 
out amounting  to  drunkenness,  and  who  at  length  are  subjected  to  some  shock  or  depress- 
ing influence.  Inasmuch  as  the  habits  which  have  been  mentioned  as  superinducing  this 
disease  are  opposed  to  the  simplest  laws  of  health,  it  follows  that  they  cannot  be  indulged 
in  with  impunity  for  long,  and,  consequently,  we  find  the  subjects  of  it,  as  a  rule,  of  feeble 
powers  of  resistance,  and  often  with  diseased  viscera.  Such  persons  are  bad  subjects  for 
any  ailments,  and  it  often  happens,  that  when  a  person  of  this  sort  breaks  his  leg  or  meets 
with  some  injury  requiring  surgical  treatment,  he  becomes  the  subject  of  delirium  tremens. 
Other  causes  are  occasionally  at  work,  such  as  starvation,  mental  anxiety,  and  the  over- 
use of  tobacco  or  opium. 

The  disease  is  at  times  ushered  in  by  certain  premonitory  symptoms,  as  patients  who 
have  once  been  the  subject  of  an  attack  are  sometimes  conscious  of  the  approach  of 
another,  A  brewer  who  had  been  treated  for  this  affection  at  Guy's  some  years  ago, 
when  he  felt  warnings  of  its  advance,  on  several  occasions  subsequently  applied  for  admis- 
sion, and,  as  a  result,  the  attack  was  warded  off". 
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Depression  of  mind  and  body  are  the  chief  premonitory  symptoms,  with  restlessness 
and  agitation,  gloom  and  foreboding  of  evil.  Some  slight  febrile  disturbance  may  also 
exist,  but  the  one  invariable  and  most  important  symptom  is  sleeplessness.  The  tongue 
is  generally  pale  and  flabby,  as  well  as  coated  with  a  whitish  fur,  and  is  never  dry.  The 
appetite  is  bad,  the  breath  often  fetid,  and  the  bowels  confined.  The  pulse  may  be  quick, 
though  soft  and  powerless.  The  skin  is  always  moist,  and  at  times  bathed  in  perspiration. 
With  these  symptoms  the  characteristic  delirium  with  trembling  is  not  far  off.  It  may, 
however,  in  surgical  practice  set  in  suddenly  without  warning.  [It  not  infrequently  comes 
on  unexpectedly  at  night  in  surgical  cases,  and  patients  have  sometimes  jumped  from  bed, 
and  been  injured  by  falling  from  windows.]  The  nature  of  the  delirium  is  very  charac- 
teristic, and  is  always  accompanied  by  illusions  which  are  generally  spectral.  The 
patient  sees  objects  that  do  not  exist,  and  hears  sounds  that  are  imaginary  ;  these  being 
always  of  a  strange  or  frightful  nature.  At  times  some  delusion  as  to  business  or  home 
matters  agitates  the  mind.  These  same  unsound  ideas  are  sometimes  fixed  during  the 
whole  attack  ;  but  more  commonly  succeed  one  another  in  rapid  rotation.  Sleeplessness 
under  these  circumstances  is  a  constant  accompaniment.  The  patient  will  be  quiet  for  a 
time,  muttering  words  without  meaning,  or,  he  will  be  restless  and  get  out  of  bed  in  obe- 
dience to  some  imaginary  call.  He  will  pull  about  his  bedclothes,  will  rise  up  in  bed  at 
one  moment  under  one  impression,  and  lie  down  again  under  another.  If  asked  to  put 
out  his  tongue  he  will  do  so,  but  probably  with  a  jerk  ;  if  to  give  his  hand,  he  will  project 
it  with  a  thrust.  A  nervous  trembling  of  the  extremities,  with  an  utter  want  of  control 
or  steadiness  of  purpose,  is  characteristic.  If  these  symptoms  continue,  and  rest  cannot  be 
obtained,  prostration  of  all  the  powers  will  rapidly  appear,  and  death  supervene  from 
exhaustion  or  coma.  If  sleep — sound  sleep — can  be  secured,  the  symptoms  usually  miti- 
gate rapidly. 

The  prognosis  must  depend  on  several  considerations.  If  the  patient  be  young  and  the 
attack  ensue  after  a  short  period  of  drinking,  the  chances  of  recovery  are  hopeful,  but  if 
the  attack  occur  in  a  man  of  middle  ajje,  habituated  te  over-drinking,  and  if  his  liver  or 
kidneys  be  unsound,  it  is  fraught  with  much  greater  danger.  If  the  attack  be  associated, 
moreover,  with  an  injury,  such  as  a  wound  or  fracture,  another  element  of  danger  is  intro- 
duced. The  best  guide  to  the  patient's  real  condition  is  the  study  of  the  pulse,  not 
merely  as  to  the  number  of  its  beats,  but  with  regard  to  its  character.  The  sphygmograph 
is  of  great  service  in  such  cases,  as  by  its  help  a  "  dicrotic"  state  of  pulse  is  often  shown 
where  the  finger  would  not  indicate  it,  and  such  a  condition  is  a  bad  omen.  The  most 
frequent  complication  is  pneumonia,  which  often  comes  on  rapidly  and  insidiously,  and  is 
a  frequent  cause  of  speedy  death  even  when  the  excitement  has  subsided.  [I  have  seen 
death  occur  suddenly,  being  preceded  by  rapidly  rising  high  temperature  (108°).] 

Treatment  This  disease  essentially  being  one  of  depression  of  the  nervous  system 

associated  with  sleeplessness,  the  main  object  of  the  surgeon  is  to  induce  sleep,  to  calm  the 
excited  brain,  and  to  give  it  time  to  recover  its  normal  functions  ;  and  with  this  end,  ab- 
solute quiet  and  the  use  of  bland  and  nutritious  food  are  most  essential. 

Easily  digested,  nutritious  food,  must  be  administered  when  it  can  be  taken  by  the 
mouth,  but  when  refused  or  rejected,  resort  must  be  had  to  enemata.  Milk  is,  undoubtedly, 
the  most  suitable  form  of  nourishment,  either  alone  or  mixed  with  eggs,  but  it  does  not 
suit  all  stomachs.  The  question  of  giving  stimulants,  and  to  what  extent,  is  one  of  great 
importance.  As  a  rule,  the  less  given,  the  better,  but  in  some  cases  it  is  advisable  to  give 
them,  and  that  form  of  alcohol  to  which  the  patient  has  been  accustomed  is  the  best. 
Young  men  with  an  acute  attack  may  do  well  without  any,  but  in  other  cases,  the  feeble 
powers  of  the  patient  require  some  such  aid  to  stand  against  the  exhaustion  caused  by  the 
restlessness  and  excitement.  The  chief  reliance,  however,  should  be  placed  on  other 
forms  of  food,  such  as  strong  animal  broths,  Darby's  fluid  meat,  or  similar  preparations. 

Opium,  in  one  of  its  forms,  is  a  drug  still  in  favor,  although  some  reject  its  use  alto- 
gether, and  trust  to  feeding  and  time  ;  relying  upon  the  knowledge,  that  the  disease  has  a 
natural  tendency  to  terminate  in  sleep  after  the  second  or  third  day.  In  an  ordinary  case 
of  the  disease,  one  grain  may  be  given  as  a  dose,  or  n^xx  of  the  tincture,  repeated  every 
three  or  four  hours  or  oftener,  till  sleep  is  procured.  In  other  cases  two  or  three  grains 
may  he  given  at  once,  and  followed  by  grain  or  half-grain  doses.  [It  should  not  be  imag- 
ined that  the  narcotic  is  to  be  carelessly  increased  in  the  endeavor  to  obtain  sleep,  for 
svmptoms  of  opium  poisoning  may  occur.] 

The  best  method  of  administering  drugs  in  this  disease,  however,  is  by  subcutaneous 
injection,  and  I  recommend  the  injection  of  morphia  in  solution  in  doses  of  a  quarter  or 
half  a  grain  in  preference  to  any  other  plan  ;  because  the  condition  of  the  stomach  of 
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patients  suffering  from  the  disease  is  tar  from  satisfactory  either  for  absorption  or  assimila- 
tion, and,  by  the  hypodermic  method  of  introducing  the  narcotic  into  the  system,  its 
absorption  is  more  certain  and  rapid.  In  some  cases  the  beneficial  influence  of  morphia 
thus  employed  is  very  remarkable,  and  only  in  exceptional  instances  the  treatment  fails. 

Ike  use  of  chloroform  has  also  been  urged,  though  such  a  plan  is  not  devoid  of  danger 
and  can  hardly  be  advised  except  for  some  temporary  purpose,  such  as  to  dress  a  wound, 
or  to  enable  an  enema  to  be  given.  The  hydrate  of  chloral  is  a  drug  of,  great  value  as 
possessing  hypnotic  qualities  without  the  evils  attendant  on  other  drugs  of  this  class.  It 
may  be  given  in  doses  of  20  to  40  grains,  and  repeated,  at  moderate  intervals,  till  sleep  is 
procured.  Drs.  Kinnear  and  Lawson  in  the  Melville  Hospital  have  treated  from  70  to 
80  cases  successfully  with  large  doses  of  cayenne  pepper,  from  20  to  80  grains  having 
been  given  as  a  dose.  Dr.  Maclean,  of  Netley,  trusts  to  quiet  and  the  use,  at  short  inter- 
vals,  of  strong  beef-tea  highly  charged  with  cayenne  pepper. 

Of  late  years  the  value  of  digitalis  has  been  greatly  extolled,  but  my  experience  of  it 
has  not  been  favorable.  It  is  given  in  large  if  not  poisonous  doses ;  two  drachms  of  the 
tincture  every  hour  for  three  or  four  doses  till  sleep  is  produced.  It  is  a  dangerous  mode 
of  treatment,  and  cannot  be  recommended. 

When  great  excitement  and  some  fever  exist,  antimony  in  small  doses  has  been  much 
advocated.  The  condition  of  the  bowels  almost  always  demands  attention,  as  the  tongue 
is  usually  foul  and  the  secretions  morbid.  A  purge  sufficient  to  empty  the  colon  is  conse- 
quently of  service,  but  violent  purgation  is  injurious. 

Tonics,  such  as  quinine  and  iron,  with  or  without  opium,  will  be  required  as  the  disease 
subsides.  The  combination  of  the  tincture  of  iron  with  the  tincture  of  opium  in  carefully 
regulated  doses  is  preferable.    In  other  cases  ammonia  with  bark  may  be  administered. 

With  respect  to  coercive  measures  in  the  treatment  of  these  cases,  there  is  no  doubt 
that  they  ought  to  be  condemned.  In  exceptional  instances,  where  sufficient  help  cannot 
be  obtained  to  prevent  the  patient  from  injuring  himself  or  others,  the  jacket  doubtless 
must  be  employed,  but  under  no  other  circumstances  is  it  justifiable.  An  attendant  who 
combines  decision  of  character  and  firmness,  with  a  gentle  and  soothing  manner,  will 
almost  always  succeed  in  "influencing"  the  most  troublesome  patient.  He  is  to  influence 
him,  however,  and  not  to  direct  him  ;  for  contradiction  and  the  exercise  of  authority  over 
the  subjects  of  this  disease  invariably  excite  opposition. 

There  are  some  people  who  are  never  drunk,  yet  are  always  drinking;  in  whom  the 
tissues  are  so  weak  that  under  injury  they  rapidly  break  up ;  and  under  disease  show  no 
power  of  repair.  In  such  it  is  difficult  to  induce  wounds  to  heal  or  show  any  vigorous 
action. 

The  best  remedy  is  to  supply  such  patients  with  all  sorts  of  nutritious  food,  to  give 
tonics  and  a  moderate  amount  of  stimulants,  and  thus  endeavor  to  improve  their  habits 
as  well  as  restore  them  to  a  more  healthy  tone. 


SHOCK  AND  COLLAPSE. 

A  man  receiving  unexpectedly  some  startling  news,  which  excites  severe  emotion,  and 
dying  suddenly,  is  said  to  die  from  shock  ;  a  second  receives  a  fatal  blow  upon  the  epigas- 
trium ;  a  third  is  struck  dead  by  lightning ;  death  in  each  case  is  said  to  be  due  to  shock. 
In  all,  the  heart's  action  is  suddenly  arrested  through  the  nerve  centres — in  one  case 
through  the  mind,  and  in  the  others  through  the  body.  Under  these  circumstances,  the 
heart  is  found  full  of  blood,  distension  having  paralyzed  its  action. 

A  man  receives  a  severe  compound  fracture,  gunshot  or  other  injury,  and  is  not  killed 
but  collapsed.  Another,  or  possibly  a  child,  is  much  burned  or  has  a  large  portion  of  the 
integuments  of  a  limb  torn  away  or  crushed,  in  which  the  peripheral  nerves  are  seriously 
involved,  and,  as  a  result  reflex  paralysis  of  the  heart  occurs.  Both  have  sustained  a 
shock  more  or  less  intense,  and,  as  a  consequence,  become  cold  and  almost,  if  not  quite, 
pulseless.  In  either  case,  the  skin  appears  to  be  bloodless,  and  covered  with  a  cold 
clammy  sweat.  He  may  breathe  almost  imperceptibly,  feebly,  or  with  sighs  and  gasps. 
His  nostrils  will,  probably,  be  dilated ;  his  eyes  dull,  with  vision  imperfect ;  and  con- 
sciousness may  be  lost  in  very  variable  degrees, — the  patient  may  possibly  be  roused,  yet, 
as  a  rule  he  requires  rousing  to  prove  the  existence  of  consciousness.  At  other  times,  the 
intellect  remains  quite  clear.  [The  temperature  falls  during  the  state  of  collapse;  and  it 
is  said  that  two  degrees  below  normal  indicates  danger.  A  low  temperature  should  influ- 
ence the  surgeon  against  operative  interference.] 

These  are  briefly  the  signs  of  collapse,  or  shock,  the  result  of  injury.    They  are  to  be 
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found  in  variable  degrees  after  most  accidents,  and  are  by  no  means  usually  fatal,  unless 
the  injury  itself  is  fatal.  Of  course,  if  the  shock  from  the  injury  is  very  great,  the  heart 
may  cease  to  beat  and  the  lungs  to  breathe,  collapse  passing,  more  or  less  slowly,  into 
death;  but  more  usually,  after  a  variable  period,  the  heart's  action  gradually  improves, 
the  respiratory  act  becomes  more  regular,  and  perfect  color  returns  to  the  bloodless  lips 
and  skin,  warmth  re-appears  on  the  surface  of  the  body,  and  consciousness  becomes  more 
manifesl  ;  these  symptoms  indicate  what  is  known  as  reaction,  and,  when  they  are  exces- 
sive, febrile  symptoms  may  appear.  It  should  be  noted,  that  vomiting  is  often  the  first 
indication  of  reaction  in  general  collapse,  as  it  is  often  in  that  of  head  injuries.  Should 
the  nature  of  the  accident  be  such  that  hemorrhage  complicates  the  case,  the  collapse  will 
be  more  lasting,  the  shock  of  the  accident  passing  into  collapse  from  hemorrhage  ;  under 
such  circumstances  a  fatal  result  is  very  likely  to  ensue  (the  amount  of  bleeding  and  its 
rapidity  determining  the  result),  for  it  should  be  known,  that  hemorrhage  by  itself  is 
enough  to  produce  collapse,  or  syncope,  and  this,  added  to  the  shock  of  the  injury,  is  often 
more  than  enough  to  destroy  life.  In  abdominal  injuries,  this  combination  is  well  seen, 
the  hemorrhage  from  a  lacerated  liver  or  other  organ,  as  a  rule,  appearing  with  the  first 
manifestations  of  reaction  from  the  shock  of  the  accident,  and  thereby  proving  fatal. 

The  longer  the  reaction  is  delayed,  the  more  grave  is  the  aspect  of  the  case  ;  not  unfre- 
quently  relapses  appear,  signs  of  reaction  and  of  collapse  alternating  in  variable  degree, 
till  one  or  other  asserts  itself  in  recovery  or  in  death. 

In  rare  eases,  even  from  the  shock  of  a  slight  accident,  reaction  is  followed  by  excep- 
tional symptoms  ;  thus,  I  had  a  man  under  care  who  was  admitted  with  a  slight  concus- 
sion of  the  brain,  in  whom  reaction  was  attended  with  an  acute  attack  of  maniacal 
excitement  which  left  him  after  two  days  to  pass  on  to  a  steady  convalescence.  A  woman 
with  a  similar  injury  attended  with  a  scalp  wound,  had  a  like  attack,  which  lasted  a 
fortnight  and  then  subsided  without  any  bad  results.  I  have  recorded  also,  in  another 
page,  a  case  of  general  tetanic;  spasm  which  showed  itself  in  the  reaction  after  a  case  of 
spinal  injury.  More  commonly,  however,  reaction  is  attended  with  what  Travers  has 
described  as  "  prostration  with  excitement,"  a  state  bordering  on,  and  often  passing  into, 
that  known  as  delirium  tremens. 

Under  some  conditions  of  the  system  shock  and  collapse  are  more  readily  produced  than 
at  others;  thus,  very  young  and  very  old  subjects,  those  enfeebled  from  age  or  other  cause, 
mental  or  physical,  are  particularly  apt  to  die  of  shock,  after  injury  or  operation.  When, 
bones  are  involved  in  the  injury  and  symptoms  of  "  shock"  appear  after  a  day  or  two's 
satisfactory  progress,  Professor  Nussbaum  believes  them  to  be  due  to  fat  embolism  as 
evidenced  by  severe  dyspnoea,  oedema  of  lungs,  and  sudden  death.  Patients  with  had 
kidneys,  also,  are  very  liable  to  suffer  from  shock,  and  to  succumb  to  any  operation,  how- 
ever trivial.  Surgeons  see  this  at  times  in  the  sinking  after  small  operations.  Thus,  I 
lost  some  years  ago,  after  the  removal  of  a  fatty  tumor,  a  woman  of  middle  age,  simply 
from  asthenia;  the  operation  having  been  unattended  by  any  loss  of  blood;  also  a  child, 
a;t.  8,  after  some  operation  on  a  cicatrix  of  the  neck,  in  the  same  way.  In  both,  bad 
kidneys  were  found  after  death.  The  idiosyncrasy  of  the  individual  has  also  a  powerful 
influence  on  "  shock." 

Treatment — Shock  or  collapse  uncomplicated  with  hemorrhage  maybe  treated  in 
one  way  ;  shock  or  collapse,  the  consequence  of,  or  combined  with  hemorrhage,  in  another. 

In  both  cases  the  heart's  action  must  be  either  excited  or  maintained  ;  "  the  heart  must 
lieal,  and  I  he  patient  must  breathe,"  or  life  will  fall.  Even  in  the  worst  cases,  as  long  as 
any  signs  of  life  exist,  the  respiratory  process  may  be  aided  by  artificial  respiration,  and 
the  warmth  of  the  body  kept  up  by  external  applications.  Savory,  in  an  able  article 
('Holmes's  System,'  Ed.  2,  vol.  i),  advises  as  the  result  of  experiment  and  reasoning 
that,  should  no  evidence  of  the  heart's  action  be  detected,  and  no  hemorrhage  complicate 
the  case,  a  vein  should  be  opened — as  the  external  jugular — in  order  that  the  over- 
distended  heart  may  resume  its  action  as  soon  as  it  is  relieved  from  its  paralysis  by  dis- 
tension. 

In  the  extreme  collapse  following  hemorrhage  transfusion  is  also  "  a  fair  and  rational 
expedient." 

In  less  severe  examples  the  surgeon's  object  should  be  to  keep  the  patient  alive,  but  he 
ought  not  to  try  to  do  more;  as  to  force  nature  is  always  injurious,  and  sometimes  fatal. 
The  failing  powers  of  a  feeble  subject  may  be  excited  to  act  only  to  give  way  again,  they 
may  not  a  second  time  respond  to  the  former  stimulant. 

A  too  rapid  reaction  may  so  stimulate  the  heart  as  to  set  up  a  fatal  hemorrhage,  when, 
by  the  collapse,  the  wounded  artery  might  have  become  sealed  by  nature's  own  blood-clot. 
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In  all  cases  of  shock  and  collapse,  therefore,  complicated  with  local  injury,  great  judg- 
ment is  called  for.    To  do  enough  to  maintain  life  is  essential,  but  to  do  more  is  injurious. 

The  horizontal  position  under  all  circumstances  should  be  observed,  and  external  warmth 
secured  by  means  of  blankets,  and  hot  flannels  applied  to  the  pit  of  the  stomach.  Sir  J. 
Simpson's  plan  of  applying  heat  to  the  body  is  very  beneficial,  by  filling  six  or  eight  soda- 
water  bottles  with  boiling  water  and  tightly  corking  them,  and  then  drawing  over  each  a 
woollen  stocking  wrung  out  of  hot  water.  The  bottles  so  covered,  were  then  packed 
around  the  patient  in  bed.  Stimulants  in  carefully  adjusted  quantities  may  be  given,  and 
brandy  is  the  best.  This  should  be  given  in  small  quantities,  and  if  the  heart's  action 
fail  to  respond  to  its  administration  after  two  ounces  or  so  have  been  swallowed,  more  is 
of  little  service,  the  stomach  usually  rejecting  it.  When  the  stomach  rejects  brandy,  or 
the  patient  cannot  swallow,  an  enema  of  brandy  in  warm  starch,  milk,  or  gruel,  sometimes 
acts  very  rapidly.  As  soon  as  the  heart's  action  is  established,  liquid  food,  such  as  warm 
milk,  may  be  given,  though  only  in  small  quantities,  and  the  case  should  be  carefully 
watched;  food  and  stimulants  should  be  given  with  discretion  and  as  the  symptoms  indi- 
cate, the  greater  the  loss  of  blood  the  greater  being  the  necessity  for  food. 

[Great  care  should  be  taken  to  avoid  over-dosing  the  patient  with  alcohol,  especially 
in  hospital  practice,  since  many  of  those  injured  have  been  given  some  form  of  stimulant 
at  the  time  of  accident,  and  others  have  received  the  injury  while  intoxicated.  Small 
and  repeated  doses  of  beef-tea,  combined  with  quinine  and  coffee,  administered  by  mouth 
or  rectum,  and  but  little  alcohol,  is  usually  the  best  treatment.  Hypodermics  of  digi- 
talis I  have  found  of  service,  and  belladonna  has  been  recommended.  Dr.  Levis,  of 
Philadelphia,  has  recently  proposed  hot-water  enemas  as  an  adjuvant.  Carbonate  of 
ammonia  and  whiskey  may  be  administered  hypodermically  when  the  condition  is  ex- 
treme, and  the  probability  of  local  abscesses,  therefore,  a  matter  of  no  moment.  This 
treatment,  in  my  hands,  has  seemed  to  save  the  life  of  a  man  suffering  intense  shock, 
from  fatigue  and  exposure  to  cold,  after  a  gunshot  wound  of  the  abdomen.] 

Excess  of  reaction  is  to  be  checked  by  soothing  remedies  ;  opium  in  any  of  its  forms, 
henbane,  and  chloral,  are  also  very  valuable,  a  few  hours'  calm  sleep  generally  acting  like 
a  charm,  yet  when  brain  complication  appears  this  treatment  is  to  be  adopted  with  care. 
Anything  like  coma  contra-indicates  it. 

]n  compound  fractures  and  other  local  injuries  demanding  operation,  it  is  an  important 
question  to  decide,  as  to  the  wisdom  of  operating  on  a  patient  in  a  state  of  shock.  Can 
the  operation  act  as  a  stimulant,  and  tend  to  rouse  him  ?  or  may  it  act  as  a  second  shock, 
and  tend  the  other  way  ?  When  the  shock  is  severe,  and  the  patient  almost  pulseless,  it 
is  doubtless  the  wiser  plan  to  postpone  all  operative  interference  till  the  heart's  action  is 
re-established.  To  amputate  a  limb  under  extreme  collapse  is  to  destroy  what  chance  of 
life  exists,  or  to  do  an  unnecessary  operation.  To  amputate  when  reaction  has  set  in 
after  the  lapse  of  a  few  hours,  when  external  warmth,  stimulants,  and  tonics  have  had 
their  influence,  is  likely  to  prove  successful. 

In  less  severe  examples  of  collapse,  however,  the  same  practice  does  not  seem  to  he 
necessary,  especially  when  hemorrhage  has  been  the  partial  cause,  and  is  still  continuing, 
because  when  collapse  is  present,  the  loss  of  very  little  extra  blood  by  oozing  forbids  any 
hope  of  a  good  reaction  being  established,  and  thus  no  benefit  can  be  acquired  by  delay, 
but  only  harm.  The  administration  of  chloroform  [and  ether]  has,  moreover,  a  stimu- 
lating influence  upon  the  heart  and  nervous  system,  which  is  often  very  valuable.  I  have 
frequently  performed  primary  amputation  upon  subjects  in  a  state  of  partial  collapse  after 
injury  under  these  circumstances,  and  have  never  regretted  it.  With  a  patient  in  a 
state  of  collapse  no  amputation  should,  however,  be  performed,  when,  by  delay,  no  harm 
can  accrue.  When  hemorrhage,  however  trivial,  is  going  on,  or  is  likely  to  recur  at  any 
moment,  the  surgeon  should  interfere  and  remove  the  part  when  its  removal  is  essential. 

When  the  collapse  is  associated  with  semi-consciousness,  chloroform  is  not  needed,  the 
operation  itself  acting  as  a  sufficient  stimulant;  but  when  the  mind  is  clear  as  to  what  is 
going  on,  its  use  should  not  be  witheld,  because  although  it  is  true  its  secondary  effects 
are  sometimes  depressing,  and  may  be  injurious,  in  a  general  way  it  has  a  beneficial  influ- 
ence, tending  to  prevent  a  second  shock,  both  mentally  and  physically. 

When  extreme  collapse  exists — "  How  far,"  writes  Savory,  "  the  patient 
should  be  allowed  to  rally,  and  when  he  has  reached  that  state  which  will  enable  him  to 
bear  the  operation,  are,  of  course,  questions  which  cannot  be  answered  in  a  "eneral  man- 
ner, but  which  must  be  decided  by  the  surgeon  in  each  case." 

AVhere  the  surgeon  is  in  doubt  about  acting,  he  had  better  decide  in  favor  of  delay. 
When  no  doubt  exists  as  to  the  wisdom  of  removing  an  injured  part,  and  by  delay  harm 
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must  or  may  probably  ensue,  he  should  act  at  once,  even  when  the  patient  has  not  quite 
rallied  from  the  shock  of  the  injury.  When,  so  far  as  the  local  injury  is  concerned,  the 
delay  of  a  few  days  or  hours  is  unimportant,  all  operative  interference  should  be  postponed. 

J  n  severe  compound  fractures,  gunshot  or  otherwise,  hemorrhage  is  almost  sure  to  occur 
as  soon  as  reaction  appears,  and  the  shock  of  the  removal  of  a  limb  is  not  so  much  to  be 
dreaded  as  the  loss  of  blood.  "  Wounds  of  the  large  arteries  of  the  legs  and  arms  from 
balls  and  shells  always  bleed  more  or  less  at  the  time  of  reception,  and  more  freely  as  the 
shock  to  the  nervous  system  passes  off  and  reaction  comes  on.  Even  when  this  nervous 
shock  is  not  sufficient  to  produce  immediate  death,  the  chances  of  ultimate  recovery  must 
frequently  turn  on  the  mere  question  of  loss  of  blood."    (Hammond,  U.  S.) 

In  military  practice,  primary  amputation  upon  the  field  is  now  generally  preferred  to 
secondary,  and,  in  civil  practice,  a  like  rule  should  generally  be  enforced. 

To  perform  any  capital  operation  on  a  patient  in  a  condition  of  extreme  collapse  or 
shock  is  bad  practice.  To  do  so,  however,  when  a  minor  degree  exists,  and  the  pulse  can 
be  felt,  when,  by  delay,  other  dangers  are  to  be  expected  such  as  continued  or  renewed 
hemorrhage,  is  sound  and  good  surgery.  To  an  unconscious  or  only  slightly  conscious 
patient,  chloroform  is  not  necessary.  To  the  conscious  it  has  often  a  beneficial  action, 
and  tends  towards  the  encouragement  of  reaction. 

FEIGNED  AND  HYSTERICAL  OR  MIMICKED  DISEASE. 

I  have  placed  these  two  classes  of  cases  together  for  purposes  of  convenience,  and  in 
this  section  as  they  are  essentially  diseases  of  the  nervous  system.  Both,  in  a  measure, 
and  with  different  degrees  of  accuracy,  simulate  real  or  organic  disease,  while  feigned 
disease  is  a  deception,  and  hysterical  a  reality.  In  the  former  the  will  of  the  patient  is 
strong  to  deceive,  it  is  bent  to  simulate  the  symptoms  of  an  affection  of  which  the  indi- 
vidual knows  something,  though  not  all,  and  from  this,  the  full  knowledge  of  the  surgeon 
or  physician  is  to  override  the  imperfect  knowledge  of  the  impostor  and  to  expose  him. 
In  the.  latter  the  will  of  the  patient  is  weak;  functional  derangement  is  allowed  to  assume 
the  garb  of  organic  disease  ;  subjective  symptoms  are  intensified,  not,  however,  from 
motives  of  deception,  but  from  a  want  of  the  controlling  influence  of  health  more  particu- 
larly of  the  nervous  centres,  a  condition  of  hypersethesia  commonly  existing  from  some 
imperfect  nutrition  of  the  nervous  centres.  In  exceptional  cases  anaesthesia  is  present, 
more  particularly  in  the  larynx. 

Feigned  disease  is  a  voluntary  deception  from  beginning  to  end,  and  is  unreal.  Hys- 
terical disease  is  an  involuntary  exaggeration  of  some  functional  derangement,  "an 
unwilling  imitation  of  organic  disease,"  and  real. 

Feigned  affections  are  met  with  chiefly  in  the  intellectually  weak,  or  those  of  crafty 
character,  and,  in  a  general  point  of  view  are  attended  with  an  exaggeration  of  symptoms 
far  beyond  those  met  with  in  real  or  organic  disease;  pain  is  said  to  be  far  more  intense 
than  is  usually  met  with,  and  paralysis  more  complete;  every  symptom  simulated  is 
extreme;  inconsistencies  are  present  which  are  not  reconcilable  with  those  symptoms 
usually  met  with  in  the  disease  simulated,  and  these  inconsistencies  and  exaggerations 
should  always  excite  suspicion  in  the  mind  of  the  practitioner,  causing  him  to  test  quietly 
every  symptom  or  group  of  symptoms,  and  to  doubt  his  diagnosis  until  he  has  proved  its 
truth.  To  the  subjective  symptoms,  or  those  complained  of  by  the  patient,  these  remarks 
are  very  applicable ;  but  to  the  objective,  or  those  palpable  to  the  observer,  they  are  so  to 
a  degree.  The  subjective  symptoms  are  always  exaggerated,  the  objective  inconsistent; 
the  former  being  too  bad  for  truth,  the  latter  inconsistent  with  experience.  For  example, 
the  rigor  of  an  ague  may  be  simulated,  while  the  hot  and  the  sweating  stage  is  impossible. 
Epileptic  convulsions,  catalepsy,  or  madness,  may  undoubtedly  be  imitated;  but  in  all 
these,  there  will  be,  when  present,  some  exaggeration  or  inconsistency  not  found  in  the 
real  disease.  Paralysis  can  also  be  readily  simulated,  but  it  will,  probably,  be  too  com- 
plete ;  it  will,  on  testing,  more  particularly  when  done  unexpectedly,  be  associated  with  a 
greater  degree  of  sensibility  in  the  skin  than  is  usually  present.  When  of  long  standing 
it  will  not  be  attended  with  the  usual  wasting.  Vomiting,  coughing,  or  spitting  of  blood 
can  he  artificially  produced,  though  under  these  circumstances  the  severity  of  the  symp- 
tom will,  probably,  contrast  strangely  with  the  mildness  of  any  others  with  which  it  may 
be  attended. 

In  fact,  in  feigned  diseases,  on  a  careful  investigation  into  the  history  of  the  case,  the 
succession  of  symptoms,  their  progress,  intensity,  and  duration,  some  element  will  be 
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brought  out  which  is  irreconcilable  with  truth,  some  suspicion  that  deception  is  at  work 
will  be  excited,  which,  if  worked  out,  must  unmask  the  imposture  and  prevent  error. 

The  subjects  of  hysterical  disease  or  of  nervous  mimicry  are  mostly  what  is  called  ner- 
vous and  emotional.  They  have  commonly  "  a  very  unusual  mental  character:  in  the 
majority,  there  is  something,  notably,  good  or  bad,  higher  or  lower,  than  the  average — 
something  outstanding  or  sunken." — Paget.  In  this  affection  "  every  part  of  the  body 
may  become,  under  provocation,  the  seat  of  an  apparent  disease  that  in  reality  does  not 
exist;  it  may,  and  often  does,  assume  all  the  attributes  of  reality  with  an  exactness  of 
imitation  which  nothing  short  of  careful  and  accurate  diagnosis  can  distinguish  from  the 
real  disease." — Skey.  In  joint  and  spinal  disease,  the  truth  of  this  is  most  frequently 
seen,  Brodie  having  stated  "  that  among  the  higher  classes  of  society  at  least  four-fifths  of 
the  female  patients  who  are  commonly  supposed  to  labor  under  diseases  of  the  joints  labor 
under  hysteria." 

How,  then,  it  may  well  be  asked,  is  the  hysterical  affection  to  be  made  out  from  the 
real?  How  is  the  surgeon  to  avoid  falling  into  the  error  of  treating  some  functional 
derangement  as  organic  disease? 

In  a  general  sense,  it  may  with  truth  be  laid  down,  that  in  hysterical  affection  of  a 
part,  local  pain  and  sensitiveness  on  manipulation,  are  always  great,  and  bear  no  relation 
to  the  amount  of  changes  visible  or  to  be  detected  in  the  part.  The  slightest  touch  excites 
pain,  which  probably  a  bold  one  fails  to  do;  the  pain  too  rarely,  if  ever,  follows  the  ana- 
tomical course  of  any  nerve  or  nerves,  and  the  onset  of  the  symptoms  is  generally  more 
sudden  and  severe  than  that  usually  ushering  in  organic  affections.  Febrile  disturbance 
or  increase  of  temperature,  moreover,  rarely  complicates  the  case  however  severe  the  local 
symptoms  may  be,  and  the  nervous  "  disturbance  very  rarely  takes  the  form  in  which 
morbid  nervous  influence  produces,  not  mimic,  but  real  organic  changes." — Paget.  In 
fact,  all  the  subjective  symptoms  are  much  more  severe  than  the  objective,  the  latter 
being  either  very  slightly  marked  or  non-existing.  For  example,  a  girl  is  suddenly  seized 
with  severe  and  lasting  pain  in  the  hip,  knee,  or  other  joint,  aggravated  by  movement  or 
the  slightest  touch,  and  yet  no  visible  alteration  in  its  outline  or  structure  can  be  detected, 
even  after  the  lapse  of  many  months.  Another  is  as  suddenly  affected  with  spinal  affec- 
tion, as  indicated  by  local  pain  in  the  back,  inability  to  stand,  &c.  &c,  without  any  local 
evidence  of  organic  disease.  A  third  suddenly  finds  herself  unable  to  flex  or  extend  a 
limb,  and  the  slightest  force  excites  severe  muscular  spasm  and  pain.  A  fourth  is 
attacked,  without  a  cause,  with  some  muscular  spasm,  possibly  involving  a  finger  or  fingers 
— a  spasm  that  resists  all  attempts  at  extension.  A  fifth  suddenly  loses  sensation  or  the 
power  of  motion  in  some  part  of  a  limb,  quite  irrespective  of  nerve  supply.  In  these 
cases,  again,  however  severe  the  pain  may  be  during  the  day,  it  is  rarely  felt  at  night. 
Such  patients,  as  a  rule,  sleep  well  and  quietly.  During  sleep,  also,  it  often  happens  that 
joints  which  are  immovable  by  day  are  found  to  be  more  flexed  or  extended.  Patients 
with  supposed  diseased  spine  are  found  on  their  sides  coiled  up  in  a  natural  attitude.  As 
an  aid  to  diagnosis,  the  value  of  some  anaesthetic  cannot  be  too  highly  praised,  as  with  a 
patient  under  its  influence,  rigid  parts  rapidly  yield,  rigidity  of  muscle  returning  only 
with  consciousness,  and  those  parts  supposed  to  be  paralyzed  often  move,  suspected  joint 
disease  disappearing  by  a  close  examination  where  prev  iously  doubt  existed. 

Hysterical  disease  is  more  commonly  met  with  in  female  than  in  male  subjects,  in  single 
than  in  married,  in  those  whose  nervous  systems  have  been  unstrung  from  some  mental 
or  physical  trial,  or  where  the  emotional  centres  are  inadequately  balanced  by  the  higher 
controlling  ganglia.  It  is  characterized  by  the  suddenness  of  its  attack  and  the  severity 
of  all  its  subjective  symptoms,  neither  the  clinical  history  of  the  case  nor  the  objective 
symptoms  present  being  consistent  with  those  usually  met  with  in  organic  disease  ;  the 
exaggeration  of  certain  symptoms  and  the  absence  of  others,  coupled  with  the  anomalies 
of  its  nature,  mark  the  hysterical  affection  over  the  organic,  and  are  sufficient  to  excite  a 
doubt  as  to  the  true  nature  of  the  affection. 

For  valuable  information  on  this  subject,  the  reader  may  be  referred  to  the  lectures  of 
Brodie,  Skey,  and  Paget,  Russell  Reynolds's  Essay  on  hysteria,  and  Anstie's  lectures  in 
'  Lancet.' 
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CHAPTEE  VII. 

INJURIES  AND  DISEASES  OF  THE  SPINE,  &c. 
Spina  bifida. 

A  spina  bifida  is  essentially  a  hernia  of  the  membranes  of  the  cord  through  an  open- 
ing in  the  spine,  due  to  a  congenital  deficiency,  from  arrest  of  development,  in  some  por- 
tion of  the  bones  forming  the  spinal  column.  [The  position  of  the  ossific  centres  of  the 
neural  arch,  on  each  side  of  the  middle  line,  explains  this  occasional  gap  in  the  spinal 
column.]  It  is  analogous  to  the  meningoceles  of  the  cranium  which  have  been  already 
described.  It  always  contains  subarachnoid  fluid,  and  often  the  spinal  cord  itself,  or  large 
nerve  trunks.  Mr.  Hewett  believes  that  when  the  fluid  has  collected  in  the  subarachnoid 
space,  or  between  the  cord  and  the  membranes,  the  cord  is  pressed  ;  and  that,  when  fluid 
alone  is  present,  the  collection  is  situated  in  the  cavity  of  the  arachnoid.  Mr.  Hutchinson 
lias  recorded  ('  Path.  Trans.,'  vol.  viii)  a  case  in  which  the  serous  sac  in  the  cauda  equina 
had  a  direct  tubular  communication  with  the  cerebral  ventricles  ;  and  in  the  specimen 
here  figured  (Fig.  8G),  taken  from  a  dissection  kindly  made  for  me  by  Dr.  Pye  .Smith, 
there  was  a  funnel-shaped  opening,  leading  from  the  tumor  into  the  persistent  central 
canal  of  the  cord,  the  nerves  being  spread  out  under  the  internal  lining  of  the  sac,  and 
thus  forming  one  of  the  layers  of  its  wall. 

The  spinal  hernia  is  sometimes  covered  by  the  whole  thickness  of  integument:  at 
others,  the  integument,  though  present,  is  very  thin  ;  while  occasionally  the  walls  are 
represented  only  by  a  transparent  membrane. 
This  last  condition  was  present  in  ten  out  of 
twenty-seven  consecutive  cases  that  have  fallen 
under  my  care.  The  tumor  may  have  a  broad 
base  and  free  communication  with  the  spinal 
canal,  or  a  narrow  and  more  or  less  pedunculated 
one.  Under  the  former  circumstances,  the  pro- 
babilities of  the  cord  being  directly  involved  are 
greater  than  under  the  latter.  The  tumor  is 
always  more  or  less  globular,  tense,  and  elastic. 
When  the  child  is  asleep  or  quiet,  the  swelling 
may  be  soft;  but,  when  the  child  cries,  the 
tumor  will  rapidly  fill  out.  The  edges  of  the 
bony  orifice  are  occasionally  to  be  felt. 

The  integument  is,  in  some  instances,  ulcer- 
ated even  at  birth  ;  while  in  others  there  will 
be  a  small  opening  in  the  walls,  through  which 
the  serous  spinal  fluid  exudes.  A  na;vus  is  by 
no  means  rarely  found  situated  over  the  tumor. 

The  tumor  is  often  associated  with  hydro- 
cephalus, and  in  exceptional  instances  is  double 
(Fig.  H7).  Such  complications  as  club-foot  or 
paralysis  of  the  lower  limbs  frequently  coexist 
with  it,  and  under  such  circumstances  it  is 
tolerably  certain  that  the  cord  is  included  in  the 
hernia;  possibly  the  nature  of  the  deformity 
may  have  been  determined  by  the  special  nerves 
which  are  involved.  Paralytic  symptoms  are 
more  common  in  the  broad-based  hernia  than  in 

the  narrow.     Incontinence  of  urine  or  of  feces  may  coexist  with  the  paralysis,  or 
independent  of  it. 


Fig.  86. 


Dissection  of  spiua  bifida. 
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Fig.  87. 


Double  spina  bifida,  from 
Eliza  F — ,  xt.  3  months. 


The  lumbo-sacral  portion  of  the  column  is  more  frequently  affected  than  any  other; 
hut  the  cervical  and  dorsal  portions  are  also  liable  to  the  defect.  Tims,  in  twenty-seven 
examples  which  came  consecutively  under  my  care,  thirteen 
occurred  in  the  lumbar  region,  four  in  the  lumbo-sacral,  and  nine 
in  the  sacral.  One  was  double,  a  small  tumor  being  in  the  lumbar 
and  a  large  one  in  the  sacral  region  (Fig.  87).  Twelve  of  these 
cases  were  uncomplicated  with  any  paralysis  or  deformity.  In 
eleven  there  was  incontinence  of  urine  and  feces,  associated  in  four 
with  paralysis  of  the  lower  extremities.  Four  were  complicated 
with  hydrocephalus,  two  with  najvus,  and  one  with  talipes.  I  have 
seen  but  two  examples  in  which  the  tumor  was  in  the  cervical 
region.  When  the  tumor  is  complicated  with  hydrocephalus, 
fluctuation  may  often  be  felt  between  the  two  parts,  pressure  on 
the  head  causing  a  fulness  of  the  spinal  hernia,  and  vice  versa.  In 
exceptional  cases,  the  spinal  hernia  may  protrude  on  the  anterior 
part  of  the  spine. 

Diagnosis  In  a  general  way  there  is  no  difficulty  in  diagnos- 
ing a  spina  bifida.  In  any  infant  a  congenital  tumor  over  the  spine 
is  probably  a  spina  bifida  ;  if  globular  and  tense,  or  capable  of 
becoming  tense  when  the  child  cries,  the  probabilities  are  almost 
converted  into  a  certainty,  inasmuch  as  the  only  cases  for  which  this  affection  is  liable  to 
be  mistaken  are  congenital  tumors  unconnected  with  the  spine  [spinal  cord] — cystic, 
fibrous,  fatty,  or  fetal  tumors.  [These  may  lie  in  the  spinal  canal  and  protrude  through 
an  aperture  in  the  lamina;,  thus  having  some  similarity  to  the  condition  under  considera- 
tion.] These  may  be  hard  and  tense,  but  they  are  rarely,  if  ever,  made  so  much  more 
tense  from  the  child  crying  as  is  the  spinal  hernia. 

Prognosis — The  majority  of  these  cases  prove  fatal.  Many  of  the  subjects  are  ill- 
developed,  and  die  within  a  few  days  of  birth  ;  death  from  convulsions  is  very  usual 
when  the  sac  bursts  and  its  fluid  contents  escape,  more  particularly  when  the  escape  is 
rapid.  The  rupture  of  the  sac  is  not,  however,  necessarily  followed  by  this  result.  I 
have  watched  a  child  with  this  affection  for  four  years,  in  which  at  birth  the  tumor  was 
transparent  and  soon  burst,  and,  although  it  discharged  at  intervals  for  three  years,  it  has 
now  gradually  contracted  up  into  a  solid  mass.  This  case  is  an  example  of  a  natural  cure, 
which  takes  place  by  the  gradual  approximation  of  the  bony  walls  and  closure  of  the  orifice 
of  the  hernial  sac.  The  more  pedunculated  the  tumor,  the  better  the  prognosis,  so  long  as 
no  complication  exists  that  threatens  life. 

Treatment — Palliative  treatment  is  all  that  can  be  adopted  in  the  majority,  although 
in  exceptional  instances  operative  interference  promises  to  be  of  service.    The  tumor  must 

always  be  guarded  from  injury  by  some  soft  protective 
material,  such  as  cotton-wool  or  spongio-piline.  Slight 
pressure  sufficient  to  prevent  rapid  increase  of  the  tumor 
is  also  beneficial,  and  the  best  method  of  applying  it  is 
by  a  casing  of  gutta-percha  or  felt,  moulded  to  the  part. 
The  application  of  collodion  is  sometimes  useful. 

Successful  cases  are  recorded  in  which  tapping  of  the 
hernia  has  been  performed.  The  practice,  however,  is 
dangerous,  as  the  drawing  off  of  the  fluid  has  been  fol- 
lowed by  convulsions  and  even  death.  Nevertheless  it 
is  the  least  formidable  form  of  practice  that  can  be  un- 
dertaken, and  should  always  be  employed  before  more 
active  treatment  is  resorted  to,  if  only  as  a  preliminary 
measure.  The  puncture  should  always  be  made  at  the 
side  of  the  tumor,  for  the  cord  when  present  is  probably 
placed  in  the  median  line.  The  whole  of  the  fluid 
should  never  be  drawn  off. 

Fig.  88  represents  a  case  cured  by  puncture.  It 
occurred  in  the  person  of  a  man.  get.  '26,  who  came 
under  my  care  at  Guy's  Hospital  in  1874,  for  some 
ulceration  of  his  left  foot,  which,  with  the  left  lower 
extremity,  was  wasted  from  infantile  paralysis.  He  had  also  a  lateral  curvature  of  the 
spine  towards  the  right  side,  and  a  cured  spina  bifida  in  the  lumbar  region.  I  discovered 
from  the  patient  that  he  had  been  treated  for  the  spina  bifida  by  Mr.  W.  E.  linage,  of 


Fig. 


Cured  spina  bifida,  taken  from  man  jet.  26. 
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Bury  St.  Edmund's,  who,  in  answer  to  a  note,  kindly  sent  me  the  following  account  of 
the  case  : — 

"The  child  was  brought  to  me  when  about  two  years  old,  because  the  tumor  was  in- 
creasing in  size  and  convulsions  were  produced  whenever  any  pressure  was  applied  to  the 
tumor,  even  from  the  weight  of  the  body  when  placed  in  the  supine  position.  The  tumor 
was  huge  and  semi-transparent.  I  punctured  it  obliquely  with  a  darning  needle  at  inter- 
vals of  two  or  three  days,  four  or  six  times,  and  applied  a  compress  of  lint  by  means  of 
strapping  over  the  tumor.  After  this  the  fluid  was  not  again  secreted,  the  convulsions 
ceased,  and  the  case  got  well."  At  the  present  time,  a  hard  puckered  tumor  alone  exists 
to  indicate  the  affection.    A  model  of  the  case  may  now  be  found  in  Guy's  Museum. 

Mr.  Holmes  speaks  somewhat  favorably  of  the  practice  by  injection,  and  believes  it  to 
be  of!. 'ii  harmless.  When  performed,  the  fluid  should  only  be  partially  withdrawn,  and 
four  or  five  drops  of  the  tincture  of  iodine  diluted  with  a  drachm  of  water  injected.  The 
strength  of  the  injection  may  be  increased  on  each  occasion,  the  object  being  to  excite  a 
slow  process  of  inflammation  in  the  cyst.  In  no  case  where  the  base  or  neck  of  the  tumor 
is  large,  nor  in  others  in  which  it  is  evident  the  cord  is  implicated,  or  large  nerve  trunks 
are  involved,  should  this  or  any  other  operation  be  performed.  In  pedunculated  tumors 
it  may  be  attempted. 

Dr.  Ross  Watt,  of  Ayr,  N.  B.,  has  recorded  ('Brit,  Med.  Journ.,'  April  1873,  Jan. 
1874)  two  successful  cases  in  which  he  injected  at  intervals  of  seven  or  ten  days  half  a 
drachm  of  Dr.  Morton's  solution,  made  by  dissolving  ten  grains  of  iodine  and  thirty  grains 
of  iodide  of  potassium  in  an  ounce  of  glycerine.  The  injection  was  thrown  into  the  sac 
after  the  withdrawal  of  the  spinal  fluid.  Dr.  Morton  had  had  some  good  results  by  the 
same  treatment. 

With  respect  to  the  excision  of  the  tumor,  a  successful  case  has  been  recorded  in  the 
'Path.  Soc.  Trans.,'  vol.  xiv,  in  which  Dr.  Wilson,  of  Clay  Cross,  removed  the  tumor 
five  days  after  the  closure  of  its  neck  by  means  of  a  clamp  ;  and,  when  excision  is  enter- 
tained, this  plan  is  probably  the  soundest.  It  should,  however,  only  be  thought  of  when 
the  neck  of  the  tumor  is  narrow,  and  there  is  no  paralysis  of  the  lower  limbs  or  inconti- 
nence of  feces  or  urine.  In  all  broad  based  tumors  associated  with  paralysis,  operative 
measures  are  out  of  the  question. 

Exceptional  cases  are  on  record  of  recovery,  after  every  form  of  practice,  but,  on  the 
whole,  the  results  of  treatment  are  not  very  encouraging. 

Sacral  and  Coccygeal  Tumors. 

Congenital  tumors  are  by  no  means  unfrequent  in  the  neighborhood  of  the  coccyx  or 
sacrum.  They  are  sometimes  composed  of  cysts,  occasionally  of  fat  or  fibre  tissue,  and 
also  fetal  remains.  They  are  generally  central.  Many  of  these  have,  doubtless,  been 
described  as  false  spina  bifida,  and,  in  rare  examples,  there  is  reason  to  believe  they  are 
cured  cases  of  spina  bifida,  the  sac  of  the  hernia  having  been  occluded  at  its  neck  by  the 
natural  contraction  of  the  surrounding  parts.  I  have  seen  one  such  case  in  an  adult  where, 
the  tumor  was  successfully  excised.  Mr.  Pollock  has  recorded  in  the  eighth  volume  of 
the  'Path.  Trans.'  an  example  of  a  congenital  fatty  tumor  which  he  successfully  removed 
from  the  central  lumbar  region  of  a  child  vet.  7  ;  and,  Mr.  Athol  Johnson,  in  the  same 
volume,  a  rare  case  of  fatty  tumor  clearly  developed  in  the  spinal  canal  itself.  I  have  had 
occasion  to  remove  a  large  congenital  sebaceous  cyst  placed  between  the  anus  and  coccyx 
from  a  child  ret.  10;  and  from  another  child,  a  tumor  containing  foetal  remains,  situated 
between  the  sacrum  and  the  bowel.  I  may  further  refer  to  a  third  interesting  case  of 
cystic  tumor  of  the  sacrum,  possibly  spina  bifida,  in  which  the  cyst  burst,  and  complete 
recovery  followed.    The  following  are  the  brief  notes  of  the  two  latter  cases. 

Marie  B — ,  aet.  seven  weeks,  was  brought  to  me  in  18(58  with  a  congenital  tumor  the 
size  of  a  large  orange  projecting  from  between  the  bowel  and  coccyx,  and  apparently 
passing  up  in  front  of  the  bone  (Fig.  89).  It  had  been  growing  rapidly  since  birth,  and 
was  pressing  upon  the  bowel,  though  the  child  in  all  other  respects  was  healthy.  I  excised 
the  growth,  and  found  that  microscopically  it  was  made  up  of  fat,  fibro-cellular  tissue, 
mucous  membrane,  cartilage,  and  bone  elements.  Recovery  ensued,  and  the  child  has 
kept  well. 

A  male  child,  two  days  old,  was  brought  to  me  on  July  30,  1868,  with  a  large  cystic 
tumor  covering  in  the  lower  half  of  the  sacrum  and  occupying  the  perineum  (Fig.  90). 
It  was  the  size  of  a  cocoanut,  and  transparent  as  a  spina  bifida,  yet  in  all  other  respects 
the  child  was  well  formed.    The  next  day  it  burst  and  many  ounces  of  blood-stained  fluid 
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escaped.  The  sac  collapsed,  but  no  evil  result  followed  this  bursting  of  the  cyst.  I 
watched  the  child  for  many  months,  and,  on  November  30,  1871,  the  tumor  had  con- 
tracted up  to  an  irregular  indurated  mass  of  integument.    The  c'liild  was  very  healthy. 

Fig.  89.  Fig.  90. 


Congenital  coccygeal  tumors. 

Treatment  The  only  right  treatment  is  the  excision  of  the  growth,  which  should 

be  the  general  practice  unless  symptoms  exist  to  contra-indicate  any  surgical  interference, 
such  as  extensive  or  dangerous  connections  of  the  tumor.  Care  should  always  be  taken 
to  ascertain  that  no  communication  exists  between  the  tumor  and  spinal  canal. 

Ifewctt,  'Med.  Gaz.,'  vol.  xxxiv. — Bekrend,  '  Journ.  f.  Kinderkrankheiten,'  vol.  xxxi. — Xtlaton, 
'  Path.  Chir.,'  vol.  ii. — Holmes,  '  Surgical  Treatment  of  Children's  Diseases,'  1869. 

INJURIES  OF  THE  SPINE,  CONCUSSION,  &c. 

The  spine  is  a  flexible  tubular  column  composed  of  ring  bones,  alternating  with  a  dense 
elastic  intervertebral  substance.  These  bones  articulate  by  means  of  joints,  and  are  bound 
together  by  strong  yet  elastic  ligaments.  From  the  upper  orifice  of  the  tube  the  spinal 
cord  with  its  membrane  is  suspended  in  a  chamber  filled  with  cerebro-spinal  fluid,  and 
surrounded  by  large  venous  plexuses.  The  cord  and  its  membranes  are  held  in  position 
by  the  nerve-trunks  that  pass  with  the  processes  of  dura  mater  that  accompany  them 
outwards  between  the  bones. 

A  local  injury  to  the  spine,  such  as  a  forcible  bend  forwards,  may  sprain  or  lacerate 
the  ligaments  that  hold  the  bones  in  position.  A  still  more  forcible  bend  may  crush  the 
bodies  of  the  vertebras  that  form  the  anterior  portion  of  each  ring.  If  the  force  be  still  con- 
tinued upon  the  broken  bones,  displacement  may  take  place,  when  the  delicate  cord  itself 
will  either  be  slightly  pinched  between  the  displaced  bones  and  contused,  or  completely 
crushed  or  divided.  In  the  cervical  and  lumbar  regions,  the  bones  may  be  dislocated,  the 
amount  of  injury  to  the  cord  depending  entirely  upon  the  amount  of  displacement  that  has 
taken  place.  When  such  displacement  is  very  slight,  the  cord  maybe  uninjured.  Sprains 
of  the  back  may  also,  at  a  later  period,  be  followed  by  disease  both  of  the  joints  and  bones 
of  the  spine. 

A  diffused  injury  to  the  spine,  such  as  that  caused  by  a  fall  from  a  height  upon 
the  back,  or  by  a  heavy  falling  body,  or  a  severe  shaking  as  from  a  railway  accident,  may 
produce  some  fracture  or  dislocation  of  the  bones  of  the  spine,  but  it  must  to  a  certainty 
cause  a  severe  shaking  or  concussion  of  the  spinal  cord  itself,  as  manifested  by  a  more  or 
less  complete  suspension  of  all  the  functions  of  the  cord,  either  for  a  short  period  or  for 
life.  This  concussion  of  the  spine  may  be  accompanied  by  hemorrhage  into  or  upon  the 
cord,  giving  rise  to  compression,  or  may  be  followed  by  acute  or  chronic  intra-spinal 
inflammation,  terminating  in  paralysis  and  death. 

In  both  local  and  diffused  injuries  of  the  spine  the  gravity  of  the  case  depends  chiefly 
upon  the  amount  of  injury  the  cord  has  sustained ;  a  severe  local  injury  to  the  osseous 
part  of  the  spine  can  be  completely  repaired  without  danger  to  life,  whilst  any  injury  to 
the  cord  and  its  membranes  is  fraught  with  danger,  either  directly  by  suddenly  arresting 
the  functions  of  the  parts  to  which  the  injured  nerves  are  distributed,  or,  indirectly  by 
setting  up  chronic  inflammatory  changes  in  the  cord. 

When  the  functions  of  the  cord  have  been  directly  suspended  by  any  local  or  diffused 
injury  to  the  spine,  the  patient  is  said  to  have  suffered  from  concussion  of  the  spine. 
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Should  the  symptoms  be  complete  and  persistent,  there  is  good  reason  to  believe  that  the 
cord  has  been  crushed  by  some  displacement  of  a  fractured  or  dislocated  bone.  Should 
some  interval  of  time  have  taken  place  between  the  receipt  of  the  accident  and  the 
paralysis,  there  is  a  fair  suspicion  that  the  paralysis  is  the  result  of  some  hemorrhage  into 
or  around  the  cord.  Should  the  paralytic  symptoms  have  followed  the  accident  after  a 
few  days,  and  be  attended  with  constitutional  disturbance  or  spasm  of  the  muscles  of  the 
limbs,  the  cause  of  the  paralysis  was  probably  some  inflammation  of  the  cord  and  its  mem- 
branes ;  and,  should  the  paralysis  have  been  of  a  slow  and  progressive  nature,  the  proba- 
bilities are  that  it  is  the  consequence  of  some  chronic  softening  of  the  cord;  because  all 
these  different  results  have  followed  local  and  diffused  injuries  to  the  spine,  moreover  it  is 
the  knowledge  that  they  may  take  place  which  renders  any  spinal  injury  a  matter  of  impor- 
tance, both  as  regards  the  immediate  effects  of  the  injury  and  its  secondary  consequences. 

In  rare  instances,  symptoms  similar  to  tetanus  follow  spinal  injury.  I  have  seen  such 
in  two  cases.  One  was  that  of  a  man,  a?t.  35,  who  fell  from  a  height  on  his  head,  bend- 
ing the  neck  forward.  He  was  paralyzed  for  a  few  hours  from  the  neck  downwards,  and, 
on  the  appearance  of  reaction,  had  marked  tetanic  symptoms  with  the  contracted  brow  and 
risus  sardonicus.  Spasms  could  be  excited  on  the  slightest  touch  b'jing  applied  to  his 
neck.    In  twelve  hours,  however,  all  these  symptoms  disappeared,  and  recovery  ensued. 

In  the  second  case,  a  man  received  a  crush  in  the  loins,  between  two  carts.  Lock-jaw 
followed,  with  general  spasms  of  all  the  muscles  of  the  body.  In  five  hours  the  spasms 
Subsided,  but  they  were  followed  for  five  days  by  hyperajsthesia  of  the  integument,  and, 
on  the  sixth  day,  by  weakness  of  one  leg.    In  a  month  he  Avas  convalescent. 

In  former  chapters  it  was  shown  that  the  functions  of  the  brain  may  for  a  time  be  inter- 
fered with  or  suspended  by  a  simple  shake  or  concussion  of  its  substance  ;  that  a  severe 
concussion  may  give  rise  to  contusion  of  the  brain,  either  at  the  seat  of  injury  or  on  the 
opposite  side  by  contre-coup  ;  that  extravasation  of  blood  either  upon  the  surface  of  the 
brain  or  within  its  structure  may  follow  such  an  injury  ;  that  fractures  of  the  skull  are  of 
importance  in  proportion  to  the  severity  of  the  intra-cranial  complications  ;  and  that  intra- 
cephalic  inflammation  is  too  frequently  the  result  of  any  head  injury.  In  injuries  to  the 
spinal  column  and  its  contents  similar  results  have  to  be  recorded.  A  simple  concussion 
of  the  spine  may  produce  a  partial  or  complete  suspension  of  the  functions  of  the  cord  ; 
yet  by  rest  and  quiet  these  symptoms  may  disappear,  and  a  perfect  recovery  follow.  A 
more  severe  concussion  may  give  rise  to  some  injury  of  the  nervous  structure  ;  to  some 
extravasation  of  blood  upon  or  into  the  cord  itself.  Such  a  complication  will  necessarily 
be  associated  with  more  marked  symptoms,  more  complete  and  persistent  paralysis  and 
anaesthesia  of  that  portion  of  the  body  supplied  with  nerves  from  the  injured  centre  ;  the 
completeness  and  persistency  of  the  paralysis  and  anaesthesia  depending  upon  the  severity 
of  the  mischief,  and  on  the  seat  of  injury.  When  the  paralysis  is  severe  but  incomplete, 
there  will  be  retention  of  urine,  this  symptom  arising  from  the  loss  of  voluntary  power 
over  the  muscles  that  regulate  micturition.  But,  when  the  paralysis  and  anaesthesia  are 
complete,  there  will  bq  absolute  paralysis  of  the  bladder  and  all  its  muscles,  with  incon- 
tinence of  urine.  This  incontinence,  however,  must  not  be  confused  with  the  dribbling 
of  an  over-distended  viscus  from  retention,  such  as  occasionally  occurs  in  the  less  severe 
cases.  [This  condition  has  been  appropriately  described  by  Gross  as  the  incontinence  of 
retention,  and  is  the  form  of  incontinence  for  which  catheterization  is  required.] 

When  the  injury  is  in  the  cervical  region,  one  or  both  arms  may  be  more  or  less  para- 
lyzed ;  when  in  the  lower  dorsal,  one  or  both  legs  ;  but,  as  a  rule,  the  paralysis  is  sym- 
metrical and  the  symptoms  depend  on  the  nerves  that  are  involved.  The  loss  of  sensation 
is  also  generally  complete.  In  one  case,  however,  there  may  be  paralysis  of  one  limb 
and  loss  of  sensation  of  the  other;  in  a  second,  exalted  sensibility  with  paralysis.  In 
one,  the  power  of  motion  may  be  regained,  while  that  of  sensation  remains  lost,  and  in 
another  the  reverse  ;  indeed,  on  these  points  there  is  every  possible  variety,  the  seat  of 
injury  clearly  determining  the  nature  of  the  paralysis. 

Brown-Sequard's  observations  and  experiments  on  the  decussation  of  the  motor  and 
sensory  fibres  of  the  cord,  have  done  much  towards  the  elucidation  of  these  points,  and  it 
may  now  with  some  confidence  be  asserted,  that  when  one  antero-lateral  column  of  the 
cord  is  divided  or  irreparably  injured,  there  must  be  motor  paralysis  of  the  same  side  of 
the  body  below  the  seat  of  injury,  and  loss  of  sensation  upon  the  opposite  side  of  the  body 

 the  motor  paralysis  being  due  to  the  destruction  of  the  white  substance,  and  the  loss  of 

sensation  to  that  of  the  gray. 

When  any  portion  of  the  white  substance  is  left  intact,  some  motion  will  remain,  and. 
when  any  part  of  the  gray  is  uninjured,  some  sensation.    Complete  division  of  the  cord 
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is  necessarily  followed  by  complete  paralysis  and  loss  of  sensation  in  the  parts  below, 
although  by  what  is  called  reflex  action,  the  muscles  of  the  parts  may  be  made  to  contract 
on  the  application  of  any  stimulant,  such  as  tickling,  to  the  sensory  nerves. 

Pain  in  the  course  of  a  sensory  nerve,  or  in  an  extremity,  is  to  be  taken  as  representing 
the  irritation  of  the  cord  or  nerve  at  its  central  origin,  and,  in  eases  of  fracture,  as  the 
spot  where  the  bone  has  been  broken.  Symmetrical  pains  mean  central  mischief,  uni- 
lateral pains  local. 

A  severe  blow  upon  the  upper  cervical  region  may  produce,  according  to  Erichsen, 
instantaneous  death  from  concussion.  When  the  vagus  nerve  is  affected,  a  sense  of  suffo- 
cation, with  irregular  action  of  the  heart,  or  constant  vomiting,  may  be  produced.  When 
the  spinal  accessory  is  injured,  spasms  of  the  trapezius  or  sterno-mastoid  muscles  occur; 
and  irritation  of  the  phrenic  nerve  causes  hiccup,  as  well  as  the  sensation  of  an  iron  hand- 
like  constriction  round  the  body.  When  the  injury  is  in  the  lumbar  region  the  paralysis 
is  always  partial,  as  the  cord  terminates  at  the  second  lumbar  vertebra. 

The  temperature  of  the  paralyzed  limb  is  always  lower  than  the  rest  of  the  body,  even 
when  to  the  patient  it  may  feel  hot  or  burning. 

The  prognosis  in  any  case  of  concussion  of  the  spine  depends  entirely  upon  the  changes 
that  are  produced  in  the  cord  by  the  injury ;  and  these  are  fairly  to  be  measured  by  the 
severity  of  the  symptoms  and  their  persistency.  This  latter  guide  is  very  reliable,  the 
persistency  of  symptoms  being  generally  indicative  of  organic  change.  Again,  when 
organic  change  has  taken  place  there  is  the  greater  probability  of  some  secondary  inflam- 
matory action  in  the  injured  part,  and  on  this  the  prospects  of  the  case  hinge  ;  for  in 
injuries  to  the  spinal  cord  or  membranes,  as  in  injuries  to  the  brain,  this  intra-cephalic  or 
intra-spinal  inflammation  is  the  cause  of  danger  or  of  death  in  every  case  that  survives  the 
immediate  effects  of  the  accident,  while  it  leaves,  even  Avhen  life  is  spared,  more  or  less 
complete  paralysis  of  the  parts  below  the  seat  of  injury. 

Intra-spinal  Inflammation  "Every  injury  of  the  spine  should  be  considered  as 

deserving  of  minute  attention.  Inflammation  of  the  cord  and  its  membranes  may  super- 
vene upon  very  slight  injuries  of  the  spine  ;  it  may  advance  in  a  very  insidious  manner, 
even  after  injuries  that  were  of  so  slight  a  kind  that  they  attracted  at  the  time  little  or  no 
attention." 

Thus  wrote  Abercrombie  in  1829,  and  his  observations  are  as  true  now  as  they  were 
then.  Upon  such  views,  the  whole  treatment  of  injuries  to  the  spine,  simple  or  severe, 
ought  always  to  be  based. 

The  preventive  treatment  of  spinal  as  of  head  injuries  means  the  adoption  of  such  meas- 
ures as  experience  has  proved  are  most  valuable  in  warding  off  the  accession  of  intra-spinal 
and  intra-cephalic  inflammation,  and  thus  preventing  paralysis.  The  simplest  shock  or 
concussion  of  the  spinal  cord ;  the  slightest  blow  upon  the  spine  or  sprain  of  its  ligaments; 
any  bruising  of  the  former  or  laceration  of  the  latter  ;  and  a  fortiori,  any  severer  lesion, 
is  apt  to  be  followed  by  an  acute  or  chronic  intra-spinal  inflammation,  and,  by  changes  in 
the  structure  of  the  cord  that  may  give  rise  to  a  paralysis,  partial  or  complete.  The  sur- 
geon has,  moreover,  no  guide  by  which  to  measure  the  danger  or  calculate  the  probabili- 
ties of  the  occurrence  of  this  secondary  inflammation,  since  it  may  follow  a  slight  accident, 
and  fail  to  follow  a  severe  one.  In  a  general  way,  the  prospects  of  its  appearance  and  its 
danger  depend  much  upon  the  gravity  of  the  injury. 

When  the  cord  has  been  much  contused  or  crushed  by  a  fractured  or  dislocated  vertebra, 
the  paralysis  that  necessarily  follows  such  a  lesion  is  not  likely  to  be  aggravated  by  any 
secondary  inflammatory  changes  in  the  injured  cord,  although  the  termination  of  the  case 
may  be  hastened  by  these  changes.  Under  such  circumstances,  the  complication  is  not 
of  such  a  nature  as  to  add  to  the  surgeon's  anxiety.  In  less  severe  examples  of  injury, 
however,  in  which  the  primary  symptoms  do  not  indicate  any  organic  lesion  beyond  that 
which  manifests  its  presence  by  some  temporary  suspension  of  the  functions  of  the  cord,  it 
becomes  a  matter  of  primary  importance  to  recognize  the  very  earliest  indication  of  inflam- 
matory action,  in  order  that  it  may  be  arrested;  for,  as  it  has  been  shown,  that  the  chief 
aim  in  the  treatment  of  all  these  injuries  is,  to  prevent  the  occurrence  of  inflammation,  so 
the  second  is,  to  try  and  arrest  its  progress  as  soon  as  it  has  appeared.  When  it  has 
become  thoroughly  established,  neither  medical  nor  surgical  art  has  much  power  in  check- 
ing its  progress  or  in  correcting  its  effects  ;  as  the  delicate  structure  of  the  spinal  cord 
appears  to  be  incapable  of  undergoing  material  repair  when  softened  by  disease  or  crushed 
by  accident.  The  cord  structure  when  once  destroyed  is  replaced  by  means  of  a  fibrous 
substance.  Paralysis  or  loss  of  function,  under  these  circumstances,  is  permanent.  In 
any  case,  therefore,  of  spinal  injury,  when  the  symptoms  are  persistent  or  tend  to  become 
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worse ;  when  after  their  partial  or  complete  disappearance  for  three  or  four  or  more  days 
they  recur  or  appear  in  some  altered  form  ;  when  local  pain  is  increased,  and  movement 
of  the  back  is  more  difficult  or  distressing ;  when  pain  follows  the  course  of  the  nerve- 
trunks  that  emanate  from  the  injured  spinal  centre,  and  muscular  spasm  or  paralysis  is 
present;  and,  moreover,  when  constitutional  disturbance  or  general  febrility  is  present; 
when  any  or  all  of  these  symptoms,  few  or  many,  are  found  to  follow  a  spinal  injury  after 
the  first  effects  of  the  accident  have  passed  away,  the  diagnosis  of  secondary  inflammation 
of  the  cord  may  fairly  be  made,  and  action  taken  upon  it. 

In  general  concussions  of  the  spine,  more  particularly  from  railway  accidents,  when, 
owing  to  some  general  shaking  of  the  body,  the  spinal,  cerebral,  sympathetic,  and  circula- 
tory systems  are  all  more  or  less  involved,  there  is  an  undoubted  disposition  for  a  chronic 
inflammatory  change  of  a  most  insidious  and  creeping  kind  to  supervene. 

[Erichsen  in  particular  has  laid  stress  upon  certain  symptoms  believed  by  him  to  be  due 
to  spinal  concussion  from  shock  sustained  in  railroad  collisions.  This  subject  is  of  para- 
mount importance  in  medical  jurisprudence,  and  must  not  be  received  with  too  great 
alacrity,  because  of  the  high  authority  from  which  it  comes.  It  seems  possible  that  the  spine 
may  not,  sutler  any  special  lesion,  but  that  the  symptoms  are  due  to  general  nervous  shock. 
Post-mortem  examinations  are  required  to  render  the  pathology  of  these  eases  clear.] 

It  is  now  well  known  that  the  primary  spinal  symptoms  are  often  so  mixed  up  with  the 
general  as  that  they  are  really  masked  ;  and,  beyond  a  general  but  temporary  loss  of 
power  and  consciousness,  there  is  often  nothing  special  by  which  spinal  mischief  is  mani- 
fested. On  recovering  from  the  shock  of  the  accident  and  the  mental  disturbance,  the 
sufferer  often  feels  no  definite  injury,  no  local  symptoms;  nor  is  it  till  after  some  time  has 
elapsed — the  duration  of  which  is  also  uncertain — that  any  special  symptoms  make  their 
appearance. 

Even  then  they  are,  as  were  their  antecedents,  vague  and  indefinite.  It  will  probably 
be  found  that  the  patient  has  never  been  himself  since  the  accident;  he  has  been  unable 
to  work  mentally  or  physically  with  the  same  force  or  energy  that  he  did  previously  ;  is 
irritable  in  his  manner,  and  perhaps  feeble  in  his  powers.  Sleeplessness  too  has  been 
more  complete  or  common  than  it  was  before,  and  headache  with  general  malaise  now 
often  exists. 

Some  slight  unsteadiness  of  gait  is  often  the  first  observed  symptom,  a  feeling  of  heavi- 
ness in  the  limbs,  some  abnormal  sensation,  such  as  that  of  pins  or  needles,  numbness 
along  the  course  of  a  nerve,  cramps,  perhaps  retention  of  urine;  or  some  evidence,  in  fact, 
of  want  of  control  or  power  over  the  muscular  apparatus,  and  more  marked  generally  in 
the  lower  extremities  than  in  the  upper.  The  centres  of  sensation  may,  at  the  same  time, 
show  indications  of  disturbance,  either  by  a  state  of  lessened  sensibility,  or  perhaps  by  a 
hyperaesthetic  condition.  From  symptoms  such  as  these  the  attention  of  the  surgeon  is 
probably  arrested.  On  testing  the  muscular  apparatus  thoroughly,  it  will  probably  be 
found,  that  the  patient  will  be  unable  to  stand  steadily  on  one  leg,  or,  what  is  a  better 
test,  if  he  place  his  heels  together,  he  will  totter  on  making  the  attempt  to  raise  his  body 
on  his  toes.  When  asked  to  stoop  to  pick  up  anything  from  the  ground,  he  will  probably 
bend  his  knees  rather  than  his  back;  and  walk  with  a  rigid  spine.  On  giving  him  a 
small  object,  such  as  a  pin,  he  will  take  it  clumsily  and  with  tremor;  will  fumble  at  most 
things  with  his  hands,  and  stumble  at  anything  that  is  in  his  way. 

On  examining  the  spine  some  tenderness  may  be  manifested  on  firm  pressure,  but 
probably  only  in  certain  places.  Percussion  on  the  bones  is  hardly  a  fair  test  ;  when  em- 
ployed, it  should  be  indirect,  through  the  fingers.  Pressure  applied  to  the  spine  causes 
at  times  severe  pain,  as  does  any  movement ;  it  is  the  latter  condition  which  induces  the 
rigidity  of  the  spine  in  walking,  before  alluded  to. 

The  brain  and  organs  of  special  sense  may  likewise  be  affected,  either  by  over  or  under 
sensibility.  I'ision  may  be  imperfect  either  in  one  or  both  eyes;  hearing  may  be  over- 
sensitive or  defective;  taste  and  touch  may  be  perverted  or  lost;  and  smell  at  times 
destroyed  or  morbid.  In  fact,  the  whole  nervous  system,  cerebral  and  spinal,  may  be 
disturbed,  and  its  functions  more  or  less  damaged. 

The  course  which  such  cases  run  is  very  uncertain,  and  the  prognosis  is,  therefore,  dif- 
ficult. When  the  motor  power  has  been  lost  from  spinal  mischief,  the  best  test  is  galvan- 
ism. A  healthy  muscle  supplied  from  a  healthy  nerve  centre  will  always  contract  on 
the  application  of  the  galvanic  current.  When  the  nerve  centre  is  so  diseased  as  to  cause 
paralysis,  the  galvanic  current  produces  no  movement — no  contraction.  This  test  is 
beyond  the  patient's  control,  and  cannot  be  resisted  ;  it  is  consequently  valuable. 

In  interpreting  these  symptoms,  more  particularly  in  a  railway  case,  or  in  any  where 
14 
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the  question  of  damages  is  involved,  it  is  most  important  for  the  surgeon  to  separate  the 
symptoms  of  which  the  patient  complains — the  subjective — from  those  he  can  himself  per- 
ceive— the  objective.  Let  him  doubt  and  cross-examine  in  every  way  upon  each  of  the 
former  to  test  their  accuracy.  He  may  rely,  however,  upon  the  latter,  and  any  positive 
opinion  ought  to  be  based  upon  these  alone.  There  always  hangs  a  suspicion  over  the 
former,  because  self-interest  points  to  making  the  worst  of  them. 

All  the  symptoms,  taken  as  a  whole,  undoubtedly  indicate  a  chronic  or  subacute  inflam- 
matory change  of  nerve-tissue,  an  inflammation  of  the  membranes  or  of  the  cord.  When 
they  appear  as  a  consequence  of  a  general  concussion  of  the  spine,  the  cord  is  probably 
the  seat  of  mischief,  its  delicate  structure  being  more  liable  to  injury  than  the  tougher 
membranes,  and,  consequently,  to  secondary  changes.  When  they  follow  some  local 
injury,  such  as  a  twist,  blow,  or  forcible  bending  of  the  back  with  laceration  of  ligaments, 
the  disease  in  the  cord  probably  is  secondary  to  disease  in  the  membranes,  the  inflamma- 
tion of  the  latter  being  due  to  the  extension  of  inflammatory  action  from  the  injured  part 
inwards.  "  Inflammation  of  the  membranes  of  the  cord,  as  of  the  brain,  is  a  disease  not 
idiopathic,  but  proceeding  from  some  cause  without."  (Wilks.)  But,  wherever  this  com- 
mences, it  is  progressive,  and,  in  the  end,  involves  all  the  tissues  in  its  destructive  changes. 

The  pathological  changes  themselves  are  tolerably  definite.  In  the  cord  they  put  on 
the  appearance  of  red  softening  in  recent  disease,  and  of  white  in  chronic.  The  parts  are 
soft  and  pulpy,  the  microscope  showing  them  to  contain  granule-corpuscles  and  elements 
of  the  inflammatory  process.  The  white  matter  of  the  cord  will  appear  at  times  sound, 
while  the  gray  substance  is  soft.  The  disease  may  be  local  or  more  general.  In  concus- 
sion, the  latter  is  the  more  common  condition.  When  it  is  in  the  cervical  region,  death 
is  rapid,  when  in  the  lower  dorsal,  life  may  be  prolonged  for  some  time.  This  fact  is  well 
illustrated  in  fracture  and  dislocation  of  the  spine. 

Treatment. — In  all  cases  of  concussion  of  the  spine,  simple  or  severe,  absolute  rest 
in  the  horizontal  posture  is  most  essential,  and,  in  mild  cases,  this  is  probably  the  only 
treatment  called  for;  the  symptoms,  by  the  observance  of  this  rule,  gradually  disappear, 
and  the  health  is  restored.  The  prone  position  in  more  severe  cases  is  generally  to  he 
preferred  to  the  supine,  but  the  best  guide  in  this  matter  is  the  ease  which  the  patient 
experiences.  The  surgeon,  however,  must  enforce  quiet  for  many  days  after  the  disap- 
pearance of  all  symptoms,  even  in  the  mildest  cases,  on  account  of  the  primary  danger  of 
intra-spinal  inflammation  ;  and  the  period  of  rest  to  be  enforced  must  be  in  proportion  to 
the  severity  of  the  symptoms.  In  cases  of  railway  concussion,  this  practice  is  of  primary 
importance,  and  I  am  disposed  to  attribute  the  frequent  occurrence  of  obscure  railway 
spinal  cases  to  the  non-observance  of  this  rule.  It  is  true  that  in  the  majority  of  cases 
there  are  no  definite  indications  of  spinal  concussion  after  the  accident,  though  the  nature 
of  the  accident  itself  is  a  sufficient  guide  to  the  case.  A  general  shaking  of  the  body 
means  a  general  concussion  of  the  spine  with  every  other  part,  and  the  nerve  centres  by 
reason  of  their  structure  are  most  liable  to  injury.  It  would  be  well,  therefore,  to  keep 
all  patients  who  have  been  the  subjects  of  such  injuries  quiet  and  in  repose  for  several 
weeks  after  the  accident.    By  doing  this,  much  mischief  would  often  be  avoided. 

After  concussion,  when  severe  local  pain  is  experienced,  relief  is  often  given  by  the 
application  of  a  dry  cupping  glass  on  either  side  of  the  painful  part,  and  the  operation  may 
be  repeated.  In  exceptional  cases  the  local  extraction  of  blood  may  be.  found  of  benefit. 
The  ice-bag  is  a  powerful  remedy  for  good  when  there  is  much  effusion  of  blood  or  pain  in 
the  part,  and  when  the  symptoms  of  reaction  are  too  marked.  [Ergot  may  be  employed 
to  reduce  the  spinal  congestion;  and  may  be  combined  with  bromide  of  potassium.] 

The  diet  should  be  nutritious,  but  unstimulating,  and  nothing  likely  to  keep  up  or  cause 
mental  or  physical  excitement  allowed.  When  recovery  of  power  in  the  limbs  is  slow, 
and  no  symptoms  of  secondary  inflammation  of  the  cord  exist,  convalescence  is  promoted 
by  the  application  of  electricity  in  one  or  other  of  its  forms  to  the  enfeebled  muscles. 

When  symptoms  of  intra-spinal  inflammation  have  appeared,  some  advocate  moxas  or 
setons  in  addition  to  the  above  treatment  ;  and  of  the  two  the  moxa  is,  perhaps,  prefer- 
able. Mercury  in  one  of  its  forms  appears  to  be  a  valuable  remedy,  and  the  perchloride 
is,  perhaps,  the  best  preparation,  given  in  doses  of  1-1 6th  of  a  grain  two  or  three  times  a 
day,  combined  with  bark,  quinine,  or  some  other  vegetable  bitter  according  to  the  wants 
of  the  patient.  When  mercury  is  inapplicable,  the  iodide  of  potassium  should  be  substi- 
tuted. Sedatives  should  be  allowed  to  procure  sleep,  and  the  hydrate  of  chloral  seems  to 
be  the  best,  in  twenty  or  thirty  grain  doses,  at  bedtime.  Should  pain  be  constant,  fifteen 
grains  of  the  same  drug  may  be  given  twice  a  day,  a  double  dose  being  allowed  at  night. 
The  extract  of  belladonna,  in  one-third  of  a  grain  or  half-grain  doses,  is  likewise  a  valu- 
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able  sedative.  Strychnine  is  a  dangerous  drug  in  spinal  disease,  at  least  in  progressive 
spinal  disease.  It  is  a  distinct  stimulant  to  the  spinal  centres,  and  is,  consequently,  most 
injurious  as  long  as  any  progressive  inflammatory  action  exists.  When  only  the  effects  of 
the  disease  remain  and  all  inflammation  has  ceased  to  manifest  its  presence,  strychnine  may 
be  given.  Should  general  feebleness  exist,  iron  maybe  given  with  it;  and  I  know  of  no 
nervine  tonic  so  beneficial  as  the  combination  of  the  tincture  of  perchloride  of  iron  in 
doses  of  fifteen  minims,  with  five  minims  of  the  tincture  of  nux  vomica  or  one  or  two 
grains  of  quinine.  Cod-liver  oil  is  a  valuable  adjunct  to  all  treatment  in  this  as  in  many 
other  cases. 

Great  care  should  be  observed  throughout  the  treatment  of  these  affections  to  prevent 
the  occurrence  of  bedsores.  They  form  very  rapidly  when  spinal  paralysis  is  present.  I 
have  seen  several  instances  in  which  all  the  soft  parts  over  the  bones  sloughed,  and  the 
spinal  canal  was  opened  ;  while  in  others  the  sacral  bone  may  partially  exfoliate.  The 
hack  should  be  kept  very  clean  and  dry,  and  occasionally  sponged  with  spirit  lotion.  It 
should  also  be  protected  further  by  leather  strapping,  felt  plaster,  and  by  cushions  of  air 
or  water. 

When  retention  of  urine  complicates  the  case,  the  utmost  caution  is  required  in  passing 
the  catheter.  An  elastic  instrument  should  be  preferred,  and  of  a  large  size,  the  French 
vulcanite  catheter  being  the  best.    The  catheter  should  be  kept  scrupulously  clean. 


Fig.  91. 


FRACTURES  AND  DISLOCATIONS  OF  THE  SPINE— WOUNDS  AND  SPRAINS. 

In  a  practical  point  of  view,  it  is  expedient  to  consider  fractures  and  dislocations  of  the 
spine  together.  They  are  not,  however,  invariably  combined,  for  although  in  four-fifths 
of  the  injuries  to  the  spinal  column  involving  the  bones  some  fracture  is  present,  in  the 
remaining  one-fifth  simple  dislocation  exists.  The  majority  of  these  cases  of  pure  dislo- 
cation occurs  in  the  cervical  region;  in  the  dorsal,  such  an  accident  is  almost  impossible, 
while  in  the  lumbar  it  is  very  rare.  The  difference  in  the  anatomical  arrangement  of 
these  divisions  of  the  column  affords  an  explanation  of  these  facts. 
To  the  practical  surgeon  these  points  are,  however,  of  small  import- 
ance ;  that  which  concerns  him  the  most  in  any  injury  to  the  spine 
has  reference  to  the  cord — how  much  injury  has  it  sustained  ?  Is  it 
reparable  or  not  ? 

When  complete  paralysis  follows  the  injury  there  is  little  doubt 
that  the  cord  has  been  injured.  It  may  be  that  it  lias  been  more  or 
less  completely  crushed  by  displaced  bone,  or  even  divided.  In  less 
severe  injuries,  less  severe  symptoms  show  themselves.  Injuries  to 
the  cervical  region  are  of  greater  danger  than  those  of  the  dorsal, 
and  these  again  are  of  more  importance  than  those  of  the  lumbar. 
The  nearer  the  injury  is  to  the  respiratory  centre,  the  greater  the 
danger.  Any  crushing  of  the  cord  above  the  third  cervical  vertebra, 
is,  as  a  rule,  followed  by  instant  death  ;  this  point  being  above  the 
origin  of  the  chief  respiratory  nerve,  the  phrenic.  In  cases  of  injury 
to  the  cervical  vertebra  giving  rise  to  any  symptoms  of  paralysis, 
deatb  generally  takes  place  within  three  days,  and  commonly  within 
two.  Thus,  out  of  36  fatal  cases  extracted  for  me  by  Mr.  Rendle 
from  the  Guy's  Records,  25  died  in  less  than  seventy-two  hours,  and 
20  in  less  than  forty-eight  ;  8  only  survived  the  former  period,  and 
in  those  there  were  no  symptoms  of  paralysis  as  an  immediate  result 
of  the  accident.  Eleven  of  the  36  were  cases  of  pure  dislocation,  2~> 
were  examples  of  fracture  and  dislocation  combined,  and  all  were  below  the  third  cervical 
vertebra.  In  every  case,  also,  of  dislocation,  the  upper  vertebra  was  thrown  forward 
upon  the  lower,  as  seen  in  Fig.  91.  Where  spinal  symptoms  resulted  the  cord  was  more 
or  less  pressed  upon,  in  some  instances  crushed,  and  in  others  bruised. 

Fractures  of  the  dorsal  and  lumber  vertebra;  associated  with  displacement,  and  giving 
rise  to  paralysis  below  the  seat  of  injury,  are  less  speedily  fatal  than  those  of  the  cervical 
region. 

Fracture  of  the  spine  may,  however,  take  place  and  not  be  associated  with  any  paral- 
ysis. The  spinous  processes  of  any  of  the  vertebra)  may  be  fractured,  and  no  spinal  symp- 
toms follow.  This  accident  is  generally  the  result  of  a  direct  blow.  When  I  was  a 
dresser  I  saw  a  case  of  fracture  of  the  spinous  processes. of  three  cervical  vertebra;  asso- 
ciated with  a  temporary  paralysis,  and  in  this  instance  complete  recovery  ensued;  I  have 
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since  treated  successfully  a  case  of  fracture  and  displacement  of  the  spinous  process  of  the 
fourth  cervical  vertebra  without  paralysis. 

In  other  cases,  fracture  of  the  spine  may  take  place  and  not  be  detected  until  after  death. 
Examples  of  this  are  not  uncommon.  In  such,  the  cord  is  not  involved  nor  any  of  the  nerve 
trunks.  The  following  case  illustrates  these  points.  In  18f>7,  a  woman,  in  an  attack  of 
mania,  was  admitted  into  Guy's  under  the  care  of  Mr.  Cock,  for  some  contusion  of  the 
back  caused  by  a  fall  out  of  a  window.  Beyond  the  contusion,  no  injury  could  be  made 
out.  There  was  no  paralysis,  but,  on  the  contrary,  violent  muscular  movement,  the  patient 
being  maniacal.  On  one  occasion  she  got  out  of  bed  and  struggled  to  open  a  window  to 
throw  herself  out.  She.  lived  sixteen  days,  and  during  the  last  week  of  life  rested  quietly 
in  bed,  with  her  eyes  closed.  She  would  only  at  times  rouse  herself  and  speak.  After 
death,  atrophy  of  the  brain  was  found,  with  general  fatty  degeneration  of  the  viscera.  The 
last  dorsal  and  three  upper  lumbar  vertebrae  were  fractured  through  their  bodies,  but  not 
displaced  ;  one  or  two  spinous  processes  were  also  fractured.  The  spinal  marrow  was 
uninjured.  The  fact  of  there  being  no  displacement  of  the  broken  bones,  and  no  injury  to 
the  cord,  prevented  a  correct  diagnosis  being  made. 

I  have  seen  also  a  case  of  fracture  of  the  spinous  processes  of  the  last  dorsal  and  the 
first  lumbar  vertebras  with  lateral  displacement,  the  injury  having  been  treated  for  some 
months  previously  as  a  simple  contusion  of  the  back.  In  this  case  no  paralysis  existed  or 
other  spinal  symptoms. 

Fractures  and  dislocations  of  the  spine  are  generally  the  result  of  indirect  forces,  such 
as  severe  falls.    A  forcible  bending  forward  of  the  cervical  spine  may  cause  dislocation  of 
the  cervical  vertebras,  and  a  similar  accident  to  the  dorsal  spine 
Yig.  92.  may  cause  fracture.    In  these  cases,  too,  there  is  always  some 

laceration  of  the  ligaments  and  crushing  of  the  anterior  edges 
of  the  bodies  of  the  vertebras.  (  Vide  Fig.  92.)  A  forcible 
bending  backward  of  the  spine  may  produce  a  like  result,  the 
laminas  of  the  dorsal  or  lumbar  vertebras,  under  these  circum- 
stances, being  much  broken.  Direct  violence  to  the  spine  in 
the  cervical  region  may  cause  dislocation  ;  and  in  the  lower 
vertebras  it  generally  causes  fracture  of  the  spinous  processes  or 
laminae.  Mr.  Holmes  has  recorded  in  the  '  Path.  Soc.  Trans.,' 
vol.  x,  an  interesting  case  of  displacement  of  the  last  dorsal 
from  the  first  lumbar  vertebra,  associated  with  some  slight  frac- 
ture of  the  processes,  the  result  of  a  direct  blow. 

Fracture  of  the  sternum  is  not  uncommonly  associated  with 
injuries  to  the  spine  from  the  forcible  bending  forward  of  the 
head.  It  was  found  in  four  out  of  fifty-six  fatal  cases  that  oc- 
curred at  Guy's. 

Of  these  fifty-six  fatal  cases  of  fracture  and  dislocation  of  the 
spine,  thirty-six  were  of  the  cervical  region,  eleven  being  exam- 
ples of  pure  dislocation,  eighteen  of  the  dorsal,  and  two  of  the 
lumbar;  injuries  of  the  cervical  being  apparently  twice  as  fre- 
Guy'sHop.    quent  as  those  of  the  dorsal  region  ;  the  greater  mobility  of  the 
cervical  vertebras  and  the  obliquely  horizontal  aspect  of  their 
articular  processes  favoring  dislocation. 
In  the  thirty-six  cervical,  the  injury  was  below  the  third  vertebra  in  all  but  three  exam- 
ples.   In  one  of  these,  it  involved  the  second,  third,  and  fourth  vertebras ;  in  another,  the 
arch  of  the  atlas  and  spinous  processes  of  the  second  and  third  vertebras ;  and,  in  the  third 
case,  the  bodies  and  arches  of  the  third,  fourth,  and  fifth  vertebras. 

In  the  eighteen  dorsal,  seven  were  in  the  upper  and  eleven  in  the  lower  half,  the  lower 
part  of  the  cervical  and  of  the  dorsal  regions  being  clearly  more  liable  to  injury  than  the 
upper. 

When  the  cord  was  sufficiently  injured  in  the  cases  of  injury  to  the  cervical  region  to 
give  rise  to  paralysis,  death  generally  took  place  within  three  days,  and,  in  the  majority 
of  instances  within  two. 

When  it  occurred  as  a  result  of  injury  to  the  dorsal  region,  suppuration  of  the  kidneys, 
cystitis,  or  bedsores  were  the  most  common  causes  of  death. 

Of  the  eleven  cases  of  pure  dislocation  of  the  cervical  vertebras,  four  were  between  the 
fourth  and  fifth  ;  two  between  the  fifth  and  sixth  ;  three  between  the  sixth  and  seventh; 
and  two  between  the  seventh  cervical  and  the  first  dorsal.  In  none  of  these  was  there  the 
smallest  trace  of  fracture.    In  six,  the  displacement  was  so  great  as  to  crush  the  cord.  In 


Fracture  otapine 
JIus.,  No.  1035M. 


FRACTURES  AND   DISLOCATIONS  OF   THE  SPINE. 


213 


five,  there  was  no  displacement,  and  no  marked  paralysis  as  a  direct  result  of  the  injury, 
although  secondary  paralysis  appeared  subsequently,  from  stretching  or  other  injury  to 
the  cord. 

In  injuries  to  the  cervical  region,  pure  dislocation  occurs  in  thirty  per  cent,  of  the  cases. 

Cases  of  sudden  death  after  a  fall  from  a  height  upon  the  vertex  are,  doubtless,  often 
due  to  a  fracture  or  dislocation  of  the  cervical  spine.  It  may  be  a  fracture  of  the  processus 
dentatus  of  the  axis  ;  a  laceration  of  the  transverse  ligament  binding  it  in  position  ;  or  a 
fracture  of  the  atlas  allowing  the  head  to  slip  forward.  Dislocation  of  the  occipital  bone 
from  the  atlas  has  been  described  ;  it  is,  however,  very  rare. 

When  fracture  of  the  odontoid  process  takes  place,  as  it  may  from  external  violence,  or 
during  the  progress  of  some  disease  in  the  vertebrae,  death,  as  a  rule,  occurs  suddenly  ;  the 
victim  being  literally  pithed.  In  other  cases,  ami  these  generally  of  disease,  the  displace- 
ment may  be  gradual  ;  death  being  then  often  preceded  by  paralysis  of  an  arm  or  leg,  or 
both,  with  difficulty  in  swallowing,  pain  in  the  neck,  and  inability  to  raise  the  head  into 
the  creel  position,  or  to  rotate  it. 

Vide  paper  on  fractures  of  the  odontoid  process,  by  Dr.  Stephen  Smith,  of  New  York 
('American  Journal  of  Med.  Sci.,'  Oct.  1871"). 

Diagnosis — When  a  patient  has  received  a  severe  injury  to  the  spinal  column  fol- 
lowed by  complete  paralysis,  there  can  be  little  doubt  that  the  cord  has  been  injured,  ami 
that  a  fracture  or  dislocation  with  displacement  of  the  vertebra1,  has  taken  place.  When 
the  paralysis  is  partial,  it  is  probable  that  the  cord  has  been  only  partially  involved,  being 
more  or  less  bruised,  or  stretched,  according  to  the  nature  of  the  accident,  and  the  extent 
of  the  displacement  of  the  injured  bones.  When  no  paralysis  is  present  the  diagnosis  is 
difficult. 

When  any  inequality  or  irregularity  in  the  spinous  processes  is  present;  any  pain  in 
one  spot  aggravated  by  pressure  ;  any  crepitus  on  manipulation  ;  any  local  effusion  of  blood 
about  the  spine;  any  inability  to  move  the  spine  or  support  the  body  ;  when  priapism 
appears  early  in  the  case  ;  when  one  or  more  or  all  of  these  symptoms  come  on  after  such 
an  accidentals  is  liable  to  produce  them,  the  diagnosis  of  a  fracture  or  dislocation  is  toler- 
ably clear. 

When  paralysis  of  an  arm  or  leg  follows  a  spinal  injury,  it  is  possible  that  the  paralysis 
may  he  caused  by  some  partial  displacement  of  the  injured  bone,  by  pressure  upon  one  or 
more  of  the  nerves  that  pass  outward  from  the  spine,  or,  by  laceration  of  a  nerve  trunk. 
When  paralysis  is  incomplete,  the  motor  power  is  generally  more  completely  Losl  than  that 
of  sensation;  indeed,  it  often  happens  that  there  is  hyperesthesia  in  that  portion  of  the 
body  contiguous  to  the  paralyzed  part,  owing  to  the  portion  of  cord  above  the  injury  being 
over-active  or  irritated  by  the  sharp  parts  of  the  fractured  bone.  Intense  pain  in  the  line 
of  junction  of  the  paralyzed  and  non-paralyzed  parts  signifies  fracture  in  Mr.  Erichsen's 
Opinion.  In  estimating  the  seat  of  injury  from  the  position  of  the  paralysis,  it  is  right  to 
remember  that  the  nerves  come  off'  obliquely  from  the  spinal  cord  and  pass  downwards, 
the  cervical  and  dorsal  nerve  trunks  leaving  the  spine  one  vertebra  or  two  vertebra  lower 
than  the  spot  whence  they  are  given  off';  while  the  cord  terminates  ai  the  second  Lumbar 
vertebra.  Thus,  when  tract  lire  takes  place  below  the  second  lumbar  vertebra,  there  may 
he  no  paralysis.  The  patient  may  be  unable  to  stand  or  walk  wholly  or  in  part,  but  place 
him  on  his  back  and  there  will  he  free  movement,  of  his  legs.  In  other  cases,  the  nerve 
trunks  around  the  cauda  equina  may  be  involved. 

When  a  patient  has  received  a  severe  spinal  injury,  there  may  or  may  not  occur  what 
is  called  "shock;"  but  when  these  symptoms  have  passed  off  and  thoseof  reaction  appear, 
there  will  commonly  in  cervical  injuries  exist  some  throbbing  of  the  arteries  and  increase 
of  the  temperature  of  the  paralyzed  parts.  These  conditions  are  due  to  paralysis  of  the 
arteries  as  a  result  of  injury  to  their  vaso-motor  nerves.  At  a  later  period,  however,  this 
increase  of  temperature  subsides,  and  a  diminution  can  be  detected.  In  exceptional  cases 
the  vaso-motor  paralysis  is  associated  with  coldness  of  the  parts,  and  it  is  probable,  that 
when  this  coldness  exists,  it  is  due  to  great  depression  of  the  heart's  action. 

Prognosis. — The  nearer  the  injury  is  to  the  respiratory  centre  the  greater  the  danger  to 
life.  Thus,  in  injuries  to  the  cervical  spine  above  the  origin  of  the  phrenic  nerve  or  third 
cervical  vertebra  causing  paralysis,  death  may  be  instantaneous;  when  below  this  position, 
and  the  respiratory  process  is  maintained  only  through  the  diaphragm,  life  is  rarely  pro- 
longed beyond  the  third  day,  and,  as  a  rule,  not  beyond  the  second.  Mr.  Milton  has, 
however,  recorded  in  his  lectures  'On  Rest'  a  case  in  which  a  man  lived  for  fourteen 
years  completely  paralyzed  from  the  neck  downwards,  after  a  fracture  of  the  cervical 
vertebra;.    A  gentleman,  aged  twenty-nine,  whom  I  saw  with  Mr.  Roberts,  of  Southgate, 
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November  25th,  1870,  with  complete  paralysis  of  the  whole  body  below  the  fifth  cervical 
vertebra,  caused  by  a  fall  upon  the  neck,  was  still  alive  in  1877,  breathing  solely  by  the 
diaphragm. 

When  the  cord  has  been  injured  in  the  lower  dorsal  or  lumbar  region,  life  may  be 
prolonged  for  many  months,  the  immediate  cause  of  death  being  generally  some  renal  or 
vesical  mischief,  some  bedsore  or  other  complication  the  direct  result  of  loss  of  nerve  power 
in  the  paralyzed  parts.  The  longer  these  complications  are  delayed  by  careful  nursing 
and  attention,  the  longer  can  life  be  maintained. 

In  other  cases,  again,  in  which  only  partial  or  no  paralysis  at  all  is  present  as  a  direct 
consequence  of  the  injury,  inflammatory  changes  may  ensue  in  the  injured  part,  and 
spreading  upwards,  cause  death.  The  prognosis  in  such  instances  will  be  mainly  deter- 
mined by  the  seat  of  the  injury,  and  the  extent  of  the  mischief  in  the  cord. 

The  lower  the  seat  of  injury,  the  better  the  prospects  of  a  cure  ;  and  the  less  the  cord  is 
involved  in  the  mischief,  the  greater  the  chances  of  a  recovery. 

Thus  fractures  of  the  lumbar  region  are  quite  capable  of  a  complete  cure,  and  fractures 
of  the  lower  dorsal  vertebra?  are  not  unfrequently  recovered  from.  Injuries  to  the  cervical 
part  of  the  spine  are  generally  fatal,  within  three  days.  Injuries  to  the  dorsal,  when  not 
proving  fatal  within  the  third  week,  may  be  survived  for  months,  and  even  years,  the 
duration  of  life  being  greatly  determined  by  the  warding  off  of  the  secondary  complications 
which  so  frequently  arise. 

[A  remarkable  case  of  recovery  after  fracture  of  the  cervical  vertebra?  came  under  my 
notice  some  years  ago  in  the  Pennsylvania  Hospital.  The  man  was  injured  by  falling 
from  a  scaffold,  and,  when  admitted  to  Dr.  Morton's  ward,  presented  complete  paralysis 
of  all  the  extremities.  It  was  expected  that  death  would  necessarily  ensue  shortly.  The 
diagnosis,  made  after  examination,  was  fracture  of  the  third  cervical  vertebra.  He  was 
treated  in  accordance  with  the  general  rules  of  the  hospital.  In  the  course  of  three  or 
four  weeks  he  had  regained  considerable  power  in  his  hands  and  arms.  After  remaining 
in  the  wards  nearly  five  months  he  was  discharged.  At  this  time  the  notes  say  there  was 
some  rigidity  of  the  muscles  of  one  forearm, — that  they  obeyed  his  will  slowly  and  in  a 
labored  manner.  Some  loss  of  co-ordination  was  also  believed  to  exist.  The  muscles 
responded  very  well  to  the  current,  and  there  was  no  anajsthesia  or  hyperesthesia.  The 
injury  was  at  this  time  regarded  as  having  involved  the  spinal  column  in  the  region  of 
the  fourth  to  sixth  cervical  vertebras.  He  was  subsequently  readmitted  to  the  Hospital, 
and  placed  in  the  medical  ward.  The  improvement  continued,  so  that  he  obtained  pretty 
good  use  of  his  arms,  had  a  good  grasp,  and  was  able  to  write  with  a  pencil.  He  was 
able  to  stand  on  either  leg.  He  was  discharged  finally,  and  the  record  made  that  he  was 
cured  of  the  paralysis,  for  which  he  had  been  admitted  into  the  medical  ward. 

About  two  years  later  he  was  seen  entirely  well  of  the  paralytic  condition,  except  that 
the  neck  was  a  little  stiff,  and  there  still  remained  a  slight  impairment  of  power  in  the 
fingers.  He  was  working  as  porter  in  a  store  when  the  last  record  was  made,  3^  years 
after  the  injury.] 

Treatment — The  diagnosis  of  a  fracture  or  dislocation  of  the  spine  having  been  made, 
the  most  essential  point  to  attend  to  is,  to  keep  the  part  absolutely  unmoved.  The  patient 
should  be  examined  with  the  greatest  care,  and  moved  with  every  possible  precaution,  as 
any  motion  will  necessarily  add  to  the  injury  the  cord  has  sustained,  and  increase  the 
danger  to  the  patient.  Any  manipulation  of  the  injured  part,  beyond  the  gentlest,  is  to 
be  condemned  as  being  likely  to  prove  hurtful.  Extension  of  the  spine  may  be  employed 
when  much  deformity  exists,  or,  when  severe  pain  arises  from  nerve  pressure,  but  extreme 
caution  is  required  in  following  this  practice  ;  it  is  not  to  be  employed  in  every  instance, 
but  only  when  local  symptoms  seem  to  suggest  the  probabilities  of  a  successful  issue.  I 
have  seen  several  cases  in  which  marked  relief  was  afforded  by  this  course,  and  the  records 
of  surgery  contain  many  more.  Practised  with  discretion,  extension  of  the  spine  is  doubt- 
less a  valuable  means  of  treatment. 

[The  successes  obtained,  by  Ayres,  of  Brooklyn,  and  Wood,  of  New  York,  in  re- 
ducing dislocated  cervical  vertebra;,  have  served  to  direct  attention  to  the  propriety  of 
attempting  replacement  of  the  bones  by  extension  and  manipulation.  Many  may  consider 
the  proceeding  injudicious  except  in  very  occasional  instances  ;  but  the  number  of  suc- 
cessful reductions  is  greater  at  least  than  those  recorded  where  death  followed  the  attempt 
at  so  doing;  hence  it  seems  proper  to  make  an  effort  at  replacement.  Prof.  Ashhurst's 
advice  is  to  attempt  reduction  by  extension  and  counter-extension  and  cautious  manipu- 
lation, when  there  is  evident  vertebral  displacement  with  paralysis. 

The  plaster  jacket  has  been  recommended  as  an  application  of  value  in  certain  cases  of 
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fractured  spinal  column  ;  and  it  is  possible  that  injuries  may  occur  where  the  tendency  to 
motion  may  be  great  enough  to  require  such  splint-like  support.] 

When  the  patient  is  placed  on  his  back,  the  parts  have  a  natural  disposition  to  fall  into 
place;  this  position,  therefore,  must  be  maintained.  The  bed  should  be  firm,  yet  elastic; 
and  a  water  bed  [or  rather  an  air-bed]  is  the  best,  when  it  can  be  obtained  ;  otherwise,  a 
spring  mattress  or  one  of  horsehair  should  be  employed.  It  should  be  well  protected  by 
water-proof  cloth,  &c,  from  all  contact  with  urine  or  feces. 

The  condition  of  the  bladder  should  be  attended  to  from  the  very  first.  Retention  is 
certain  to  be  present  for  a  time,  and  over-distension  is  most  injurious.  The  utmost  care 
ought  to  be  employed  in  drawing  off  the  water.  A  moderate-sized  elastic  or  the  French 
vulcanite  catheter  should  be  used,  and  the  operation  repeated  twice  a  day,  night  and 
morning.  If  the  urine  becomes  offensive,  the  bladder  must  be  washed  out;  but  no  syringe 
should  be  used.  A  stream  of  water  ought  to  be  allowed  to  run  in  and  out  of  the  bladder 
through  an  elastic  tube  attached  to  the  irrigator  and  fitted  to  the  top  of  the  catheter,  no 
force  being  applied.  The  application  of  leeches  to  the  spine,  or  cupping,  is  seldom  called 
for.  The  condition  of  the  bowels  must  be  attended  to,  and  enemata  are  to  be  preferred 
rather  than  purgatives.  The  greatest  care  is  needed  to  keep  the  patient  clean,  particularly 
when  incontinence  exists. 

There  are  no  special  medicines  applicable  to  these  cases.  The  general  health  of  the 
patient  should  be  maintained  by  tonics  and  simple  nutritious  food;  and  sedatives  should 
be  given  to  procure  rest  and  relieve  pain. 

The  condition  of  the  back  must  be  daily  watched  to  prevent  bedsores.  This  is  best 
secured  by  removing  pressure  as  far  as  possible,  or  in  relieving  it  by  means  of  soft 
cushions  and  [tads,  the  water  cushion  being  the  best,  and  also  by  keeping  the  parts  dry. 
The  application  of  a  soft  felt  plaster  over  the  sacrum  and  hips  is  sometimes  beneficial,  so 
also  the  frequent  application  to  the  parts  of  some  spirit  lotion.  Should  it  be  necessary 
to  turn  the  patient  on  one  or  other  side,  the  attendants  ought  to  be  taught  to  rotate  the 
hips  and  shoulders  at  the  same  time.  By  great  care  and  attention,  life  may  be  prolonged, 
and  even  recovery  may  occur. 

The  subject  of  trephining  the  spine  requires  brief  consideration.  Cline  was  the 
first  to  put  it  into  practice,  and,  on  his  great  authority,  the  operation  lias  been  repeated, 
but  with  no  success.  The  great  argument,  however,  against  the  operation  is  derived 
from  the  fact,  that  in  few  post-mortem  examinations  has  the  condition  of  parts  indicated 
that  the  slightest  good  could  have  been  derived  from  its  performance.  The  danger  of  a 
fractured  or  dislocated  spine  lies  in  the  injury  to  the  cord,  the  result  of  a  stretching  or 
crushing  of  its  substance.  AVhen  the  cord  is  much  injured  by  the  accident,  the  mischief 
lias  been  done,  and  no  removal  of  the  displaced  bone  can  undo  it  or  neutralize  its  evil.  If 
the  cord  is  uninjured  no  operation  is  called  for. 

One  successful  instance  of  trephining  is  recorded  by  Gordon,  of  Dublin,  and,  in  rare 
and  exceptional  cases,  it  is  possible  the  operation  may  be  justifiable.  To  perform  it 
because  it  may  by  chance  do  good  is  not  advisable.  The  onus  of  proving  that  an  operation 
is  likely  to  be  of  use,  always  devolves  upon  the  surgeon  who  performs  it.  There  is,  how- 
ever, reason  to  believe,  that  a  cord  may  at  times  be  only  squeezed  or  pressed  upon  by 
effused  blood,  and,  under  such  circumstances,  relief  might  be  afforded  by  removing 
enough  bone  to  take  away  the  pressure,  and  thus  give  the  cord  a  chance  of  recovering  itself. 

In  the  case  of  the  young  man  referred  to  at  p.  213,  such  a  probability  seemed  reason- 
able, and  three  months  after  the  accident  I  cut  down  upon  the  injured  vertebra,  and 
removed  the  spinous  process  and  lamina  of  the  fourth  cervical,  thereby  exposing  the  cord. 
No  harm  followed  the  operation,  although  no  immediate  good  was  produced.  The  wound 
healed  rapidly,  and  in  the  course  of  a  few  weeks,  some  slight  power  returned  in  the 
muscles  of  the  shoulders,  the  patient  being  able  to  raise  the  arms  from  the  bed.  He, 
however,  made  no  further  progress  ;  and  yet  I  look  upon  the  case  as  an  encouraging  one. 

"  The  end  proposed  in  an  operation  of  this  kind,"  says  Le  Gros  Clark,  "  is  to  remove 
displaced  bone  which  is  supposed  to  press  upon  or  irritate  the  cord;  but  it  is  most  likely 
to  prove  abortive,  from  the  inaccessibility  of  the  displaced  bone.  If  the  cord  have  been 
crushed,  and  the  operation  have  been  consequently  useless,  probably  life  may  thereby  be 
only  curtailed,  but  if  the  cord  be  not  crushed,  it  appears  to  me  that  the  best  chance  of  the 
patient's  recovery  is  thereby  extinguished.  Indeed,  my  conviction  is  that  the  operation 
has  been  advocated  on  the  erroneous  hypothesis  that  the  spinal  cord  can  be  compressed 
without  serious  disintegration  of  its  texture. 
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Wounds  of  the  Spinal  Cord. 

These  are  very  rare  in  civil  life.  Tliey  may  take  place,  however,  as  the  result  of  a 
stall  or  gunshot  wound.  If  the  cord  is  injured,  some  symptoms  of  paralysis  will  appear, 
corresponding  with  the  part  that  is  involved;  the  extent  of  the  paralysis  and  its  seat  fixing 
the  position  of  the  wound. 

Sprain  of  the  Back. 

The  word  "  sprain"  is  very  broad,  and,  when  applied  to  the  back  is  indeed  vague.  It 
may  mean  simply  a  stretching  of  the  muscles  or  ligaments  of  the  back,  or  a  more  complete 
laceration  of  the  latter,  and  separation  of  the  spinous  processes  of  the  vertebra:  with  expo- 
sure or  injury  of  the  cord.  The  number  of  articulations  in  the  spine,  numbering  nearly 
eighty,  renders  such  an  accident  as  a  sprain  a  common  occurrence;  any  twist  of  the  spine, 
or  forcible  flexion,  may  consequently  injure  some  of  these  joints.  Sprains  may,  more- 
over, be  followed  by  acute  or  chronic  joint  disease  of  a  serious  and  insidious  nature. 
When  the  head  is  bent  violently  forward,  the  muscles  and  ligaments  may  be  so  torn  as  to 
give  rise  to  effusion  of  blood,  swelling,  and  severe  local  pain.  When  the  body  is  flexed 
with  violence  not  sufficient  to  give  rise  to  fracture,  there  may  be  the  same  results,  and  so, 
also,  when  a  man  falls  upon  his  buttocks.  In  each  case  there  may  be  external  evidence 
alone  of  injury,  or,  there  may  be  evidence  of  some  affection  of  the  cord,  such  as  is  afforded 
by  the  presence  of  paralysis,  proving  that  the  cord  has  been  stretched,  if  not  permanently 
injured.  If  the  symptoms  rapidly  or  even  gradually  subside,  no  grave  mischief  probably 
may  have  taken  place.  When  these  are  persistent  or  obstinate,  a  less  favorable  opinion 
should  be  formed.  If  the  lumbar  region  is  the  part  involved,  it  is  not  uncommon  for 
hasmaturia  to  appear,  and  this  may  be  slight  and  pass  away,  or  be  more  persistent.  It  is 
not  generally  a  very  serious  symptom,  unless  the  kidney  is  ruptured  ;  as  a  rule,  it  disappears 
gradually,  and  no  evidence  remains  that  organic  renal  disease,  is  ever  the  consequence. 
"  Of  the  many  cases  I  have  witnessed,"  says  Le  Gros  Clark,  "  I  have  never  had  reason 
to  suspect  that  nephritis  or  organic  disease  followed."  ('  Brit.  Med.  Journ.,'  Oct.  3, 
1868.)  Mr.  Shaw,  in  '  Holmes's  Surgery,'  gives  a  case  where  the  bleeding  lasted  for  four 
days,  ceased  for  two,  and  then  reappeared  in  all  its  severity.  After  the  lapse  of  two  more 
days  it  again  ceased  for  twenty-four  hours,  reappearing  for  a  third  time  severely,  then 
ceasing,  and  a  good  recovery  followed.  When  the  kidneys  are  diseased  and  when  calculi 
also  exist  in  them,  this  symptom  is  more  likely  to  appear  after  injury. 

Hemorrhage  may  take  place  into  the  spinal  canal  as  the  result  of  a  sprain,  or,  laceration 
of  the  ligaments,  the  blood  probably  flowing  from  a  laceration  of  some  of  the  large  veins 
that  surround  the  cord,  or  from  a  spinal  artery.  Mr.  Hewett  has  related  a  case  of  sudden 
death  from  a  fall  on  the  head,  recorded  by  Dr.  Deville  in  1843  ('Mem.  de  la  Soc.  de 
Chirurg.  de  Paris,'  t.  iii),  in  which  no  other  injury  was  found  to  the  nervous  centres  than 
hemorrhage  into  the  canal  in  its  whole  length.  Mr.  Le  Gros  Clark  has  recorded  a 
second,  in  which  a  man  was  struck  violently  on  the  back,  though  there  were  no  imme- 
diate spinal  symptoms.  Paraplegia  soon  followed,  however,  which  extended  upwards 
destroying  life  by  asphyxia,  and,  after  death,  the  theca  was  found  distended  with  fluid 
blood  derived  from  a  ruptured  spinal  artery.  He  gives  also  another  case  somewhat  simi- 
lar in  symptoms,  though  not  in  result,  where  the  patient  recovered  after  two  years. 

Treatment — In  all  these  cases  of  sprain,  slight  or  severe,  rest  is. essential,  the  sufferer 
being  allowed  to  assume  the  position  in  which  the  greatest  ease  can  be  obtained.  The 
application  of  ice  in  a  bag  is  also  of  great  service  where  much  swelling  or  pain  exists.  In 
other  cases,  a  warm  poppy  fomentation  gives  relief,  or  a  mixture,  of  belladonna  and  opium 
rubbed  down  with  glycerine  and  applied  on  lint.  When  spinal  symptoms  are  present, 
the  greatest  caution  is  needed,  and  the  case  ought  to  be  treated  as  one  of  concussion  of 
the  cord. 

Preventive  treatment  is  all  important,  to  ward  off  secondary  inflammatory  changes 
both  of  the  spine  and  cord. 

Rest  in  the  horizontal  position  for  seven  or  eight  weeks  is  essential  in  all  severe  cases, 
and,  even  in  milder  forms,  exercise  must  be  sanctioned  with  caution. 

When  hematuria  occurs,  it  requires  no  special  treatment  unless  severe.  Gallic  acid, 
in  gr.  v  or  gr.  x  doses  two  or  three  times  a  day,  may  then  be  given,  but,  as  a  rule,  this  is 
not  necessary. 
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CURVATURE  OF  THE  SPINE. 

There  are  two  forms  of  curvature  of  the  spine,  lateral  and  angular.  The  lateral  is  clue 
to  a  relaxation  of  the  ligaments  and  muscles  of  the  spine,  which,  in  a  healthy  subject 
maintain  the  bony  column  in  its  normal  position.  The  angular  is  caused  by  organic  dis- 
ease of  one  or  more  of  the  bodies  of  the  vertebra?,  or  of  the  intervertebral  substances.  It 
is  generally  known  as  "  Pott's  curvature." 

Lateral  Curvature. 

This  is  by  far  the  more  common  of  the  two,  and  is  generally  found  in  girls  between  ten 
and  twenty  years  of  age;  sometimes  in  young  children,  and  is  frequently,  not  always, 
associated  with  some  want  of  power.  It  is  more  common  in  the  middle  and  higher  classes 
of  society,  where  sedentary  occupations  and  luxurious  enervating  habits  too  often  exist, 
than  in  young  women  who  make  full  use  of  all  their  muscles  and  lead  an  active  life. 

It  is  encouraged  by  any  one-sided  posture  of  the  body,  whether  this  be  the  result  of 
sonic  faulty  habit,  or  of  occupation  ;  of  over-use  of  one  limb,  or  of  any  disease  or  deformity 
of  a  lower  extremity  which  occasions  shortening  of  the  limb. 

In  its  early  stage  it  is  seldom  discovered,  and  attention  is,  as  a  rule,  drawn  to  the  dis- 
ease by  some  "  growing  out"  of  one  shoulder,  generally  the  right,  some  distortion  of  the 
chest,  or  some  tilting  upwards  of  a  hip.  These  deformities  are  frequently  first  noticed  by 
dancing  or  drill  masters.  When  a  curve  has  taken  place  in  the  upper  dorsal  region  of 
the  spine  to  the  right  side,  a  compensatory  curve  is  certain  to  be  found  in  the  lumbar  to 
the  left.  In  investigating  a  case,  it  is  important  to  bear  this  fact  in  mind,  as  the  con- 
secutive or  compensatory  curve,  unless  of  long  standing,  will  soon  be  remedied  when  the 
original  one  has  been  cured. 

In  some  subjects  there  exists  an  exaggeration  of  the  natural  curves  of  the  back.  When 
it  is  in  the  upper  dorsal  region  and  backwards,  it  is  called  cyphosis,  when  in  the  lumbar 
and  forward,  lordosis.  This  latter  curve  is  very  frequently  found  as  an  accompaniment 
of  hip  disease,  and  in  rickets.  It  is  always  present  in  congenital  displacement  of  the  head 
of  the  femur. 

Associated  with  the  lateral  curvatures  there  necessarily  must  be  some  rotation  of  the 
spine.  The  amount  of  this  is  very  variable,  and  depends  upon  the  extent  of  the  curva- 
ture;  it  is,  doubtless,  due  to  the  forcible  bending  of  the  bones  downward  with  the  ribs, 


Fir,.  93.  Fig.  04. 


Lateral  enrvatnre  of  the  spine. 
Anterior  view.                                                                  Posterior  view. 
Guy's  Hosp.  Mus.,  No.  1006s0.    Taken  from  Emma  J  ,  jet.  14. 


these  latter  helping  to  rotate  the  vertebrae  upon  their  axes.  The  bones  may  be  so  twisted 
that  their  transverse  processes  project  backward,  carrying  the  ribs  with  them,  the  ante- 
rior surfaces  of  the  bodies  of  the  vertebra  looking  towards  the  convexity  of  the  curve,  and 
the  spinous  processes  laterally  towards  the  concavity.    The  thorax  is  thus  much  dis- 
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torled,  the  side  corresponding  to  the  curve  being  expanded,  and  the  opposite  one,  greatly 
contracted.  This  is  well  seen  in  the  annexed  drawings.  Fig.  94,  taken  from  a  living 
patient,  and  Fig.  93  from  a  preparation.  [The  term  rotary  lateral  curvature  has  been 
employed,  and  seems  a  good  one  to  describe  the  condition.] 

The  Diagnosis  is  not  very  difficult  when  the  deformity  is  well  developed,  the  double 
curve  giving  the  spine  a  sigmoid  form,  which  is  typical.  In  less  severe  cases  this  curve 
can  readily  be  removed  by  extension  of  the  body,  either  by  lifting  the  patient  from  the 
ground  by  a  hand  in  each  axilla,  or  by,  what  is  better,  the  vertical  suspension  of  the  patient 
by  his  hands  from  a  bar  or  a  pulley.  In  the  more  severe  forms,  such  as  that  shown  in  the 
above  drawings,  the  deformity  is  permanent,  the  ribs  are  thrown  out  in  an  extreme 
degree,  pushing  the  scapula  outwards  and  upwards,  and  the  lumbar  curve  is  in  the  oppo- 
site direction  to  the  dorsal.  The  whole  thorax,  abdomen,  and  pelvis  are  altered  in  shape 
and  position  by  the  deformity. 

Treatment  In  treating  these  cases  it  is  necessary  in  the  first  place  to  determine  the 

cause  of  the  deformity.  Should  there  be  any  structural  disease,  such  as  a  growth,  or 
carious  bone,  these  will  require  attention,  and  the  alteration  in  the  spine  becomes  therehy 
a  secondary  matter.  But  in  the  great  majority  of  cases  of  lateral  curvature,  the  spinal 
affection  is  the  result  of  impaired  health,  and  constitutional  remedies  are  demanded.  The 
treatment  must  be  directed  to  an  improvement  of  the  general  health,  and  tonics,  such  as 
iron,  quinine,  and  cod-liver  oil,  should  be  administered.  Good  air  and  good  food  are 
essential,  and  in  certain  cases  local  treatment  is  of  great  value. 

The  feeble  muscles  and  weakened  ligament  should  have  rest,  though  they  are  to  be 
kept  in  health  by  moderate  exercise,  they  are  never,  however,  to  be  fatigued.  If  fatigue 
be  experienced  from  walking  one  hour,  such  exercise  must  be  curtailed  to  a  shorter  period. 
If  backache  be  produced  by  exertion,  less  must  be  taken.  Exercise  is  to  be  allowed,  but 
not  to  the  extent  of  producing  fatigue.  Sitting  and  standing  ought  not  to  be  sanctioned. 
The  patient  should  recline  at  stated  intervals  in  any  position  that  gives  the  greatest  ease. 
When  the  deformity  is  definite  and  the  dorsal  curve  is  to  the  right  side,  as  is  nearly  always 
the  case,  the  patient  should  rest  upon  that  side,  with  a  pillow  beneath  the  right  arm  ;  the 
weight  of  the  body  in  that  position  acting  as  an  extending  force  upon  the  curved  spine,  and 
thereby  tending  to  reduce  the  curve.  By  resorting  to  this  practice  two  or  three  times  a 
day  for  a  definite  period,  depending  upon  the  nature  and  severity  of  the  affection,  much 
good  may  be  obtained  and  very  severe  curvatures  remedied.  Cold  sponge  or  shower  baths, 
if  they  can  be  borne,  are  always  beneficial,  so  also  is  a  moderately  firm  bed,  a  spring 
mattress  being  better  than  a  feather  bed.  Gentle  calisthenic  exercises  are  valuable  adjuncts 
to  treatment  when  practised  with  discretion,  and  particularly  the  voluntary  vertical  exten- 
sion of  the  patient's  body  by  manual  suspension  from  a  bar  or  pulley  ;  yet,  it  should  be 
remembered,  that  a  weak  spine  is  being  dealt  with,  and  anything  like  violence  may  be 
very  detrimental. 

Should  the  curvature  have  been  encouraged  by  any  faulty  habit,  such  as  standing  on 
one  leg,  or  in  one  position,  or  the  use  of  one  arm,  it  is  almost  needless  to  say  that  the 
habit  should  be  discontinued. 

The  objects  of  treatment  are,  therefore — 1.  To  improve  the  general  condition  of  the 
body.  2.  To  give  rest  to  the  strained  and  weakened  muscles  and  ligaments.  3.  To 
strengthen  the  muscles  that  support  the  spine  by  exercise,  which  must  be  carefully  regu- 
lated to  prevent  fatigue.  4.  To  restore  the  spine  to  its  normal  direction  by  posture,  and 
by  pressure  applied  in  the  horizontal  position. 

Mechanical  contrivances  have,  been  much  vaunted,  and  are  often  employed.  I 
confess,  however,  to  having  little  faith  in  their  value  as  curative  agents.  They  tend  to 
cause  atrophy  of  the  muscles  that  support  the  back  instead  of  strengthening  them,  and 
thus  to  make  the  deformity  permanent.  In  bad  and  exceptional  cases  they  may,  however, 
be  employed  when  the  treatment  sketched  out  cannot  be  borne  or  is  inapplicable,  and  of 
all  supports  that  of  Sayre  is  the  best.  When  the  deformity  is  irremedial  and  support 
essential  to  allow  the  patient  to  move  about,  such  an  instrument  is  of  great  value. 

It  is  probable  that  the  deformity  in  its  early  stage  chiefly  arises  from  a  compressed  con- 
dition of  the  intervertebral  substance,  it  being  well  known  that  this  material  is  capable  of 
being  compressed  one-fourth  of  its  thickness.  Hence  a  person,  by  maintaining  the  erect 
posture  during  the  day,  will  be  an  inch  shorter  at  night  than  in  the  morning.  Any  lateral 
curvature  of  the  spine,  however  produced,  unless  remedied,  will  increase  and  be  compli- 
cated with  rotation.  When  unequal  vertical  compression  is  therefore  kept  up,  the  defor- 
mity produced  by  it  becomes  permanent,  and  the  growing  bones  necessarily  assume  shapes 
and  positions  corresponding  to  the  deformity,  and  tending  to  increase  it.  [Subcutaneous 
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section  of  the  dorsal  muscles  has  been  resorted  to  by  some  surgeons,  but  is  not  accepted  as 
an  established  mode  of  treatment.] 

Angular  Curvature  of  the  Spine. 

This,  which  is  generally  known  as  Pott's  curvature,  is  due  to  a  destructive  inflamma- 
tory change  of  the  bodies  of  the  vertebrae  and  intervertebral  substances.  It  begins  usually 
in  the  hitter  structure,  although  the  bone  itself  may  be  its  primary  scat,  and  is  at  times 
associated  with  tubercular  deposit  in  the  tissue,  though  there  is  no  evidence  to  prove  that 
it  is  always  due  to  the  presence  of  tubercle.  The  curvature  is  directly  due  to  the  destruc- 
tion of  the  bodies  of  the  vertebra;  and  the  intervening  intervertebral  substance,  the  upper 
vertebra  falling  down  towards  the  lower,  and  joining  with  it.    When  the  bodies  of  many 


Fig.  95.  Fig.  96. 


Angular  curvature  of  the  spine.  Angular  curvature  of  the  spine,  the  same  as  that  illustrated 

in  the  former  figure,  taken  from  a  patient  a;t.  35. 

of  the  vertebrae  are  involved,  the  deformity  will  be  severe;  a  preparation  in  Guy's 
Museum  (100G50,  Fig.  95)  shows  the  bodies  of  twelve  vertebra'  implicated,  but  a  cure 
resulted.  Paralysis  may  attend  this  affection,  though  it  is  rare  to  find  the  cord  involved 
in  the  disease;  the  most  destructive  changes  taking  place  in  the  bones;  great  deformity, 
even  to  an  acute  bending  of  the  cord,  may  exist,  without  giving  rise  to  nervous  complica- 
tion (Fig.  96).  The  paralysis  too  may  be  lasting,  but  more  commonly  is  only  temporary. 
Angular  curvature  may  occur  at  any  period  of  life,  but  is  more  liable  to  appear  during 
the  growth  and  development  of  the  spine  ;  and,  consequently,  is  more  frequently  found  in 
childhood.  From  a  remarkable  preparation  in  the  Guy's  Hosp.  Mus.  (loot92)  it  would 
seem,  that  it  may  attack  the  foetus  in  utero,  the  bodies  of  three  or  four  of  the  dorsal  vertebrae 
in  this  ease  being  clearly  fused  together  from  disease,  thus  giving  rise  to  angular  curvature. 

When  a  cure  takes  place,  it  is  generally  by  anchylosis  ;  occasionally,  however,  the 
parts  are  held  together  simply  by  fibrous  tissue. 

The  disease  more  commonly  attacks  the  lower  dorsal  region  of  the  spine  than  any  other, 
although  the  cervical  and  lumbar  regions  are  not  seldom  implicated.  In  rare  cases,  it 
attacks  two  different  regions  of  the  spine.  It  may  run  through  its  whole  course  even  to 
a  cure,  without  giving  rise  to  any  external  suppuration;  more  commonly,  however,  an 
abscess  makes  its  appearance. 

Spinal  abscess  Pus  will  sometimes  find  its  way  from  the  dorsal  region  beneath  the 

fascia  that  covers  in  the  psoas  muscle  under  Poupart's  ligament,  and  then  appear  as  a 
swelling  in  the  groin  at  its  inner  half  (psoas  abscess).  The  swelling  may  burrow  down- 
ward, and  involve  the  whole  thigh  in  one  large  abscess.  When  the  disease  is  in  the 
lumbar  region,  pus  may  burrow  between  the  dense  layers  of  fascia  that  bind  in  the  quad- 
ratus  lumborum  muscle,  and  appear  in  the  front  of  the  abdomen,  above  Poupart's  ligament, 
or  in  the  loin  (lumbar  abscess).  In  other  cases,  it  will  make  its  way  under  the  fascia 
that  covers  in  the  iliacus  muscle,  and  appear  beneath  Poupart's  ligament,  but  at  its  outer 
half.  In  other  instances,  again,  the  matter  will  find  a  passage  downwards  into  the 
pelvis,  and  either  make  its  way  through  the  sciatic  notch  into  the  gluteal  region  {gluteal 
abscess),  or  pass  downwards  behind  the  trochanter  major  to  the  thigh.  In  still  rarer 
cases  the  pus  appears  by  the  side  of  the  rectum. 

When  the  cervical  region  is  the  seat  of  the  disease  suppuration  may  appear  in  the 
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pharynx  as  a  pharyngeal  abscess,  or  externally  in  the  neck  behind  the  sterno-cleido-mas- 
toid  muscle.    The  following  case  is  a  good  example  of  this: — 

A  boy,  ast.  3,  was  brought  to  me  at  Guy's,  in  18G2,  for  some  affection  of  his  upper 
cervical  vertebrae,  consequent  on  a  fall  down  stairs  upon  his  head.  An  abscess  formed 
two  months  after  the  accident  behind  the  left  sterno-cleido-mastoid  muscle,  from  which 
a  piece  of  the  lamina  of  a  vertebra  escaped  six  months  afterwards.  He  kept  his  bed  for 
upwards  of  a  year,  when  he  got  up  with  a  stiff  neck.  He  was  unable  to  nod  or  rotate  the 
head,  clearly  showing  that  the  joints  between  the  occipital  bone  and  the  first  two  vertebra 
had  been  diseased  and  become  anchylosed.  In  1867  this  boy  again  came  under  my 
notice.  His  head  was  quite  fixed  ;  the  cervical  vertebras  seemed  shorter  thun  usual,  but 
no  irregularity  existed. 

The  annexed  drawings  (Figs.  97,  97a,  97b),  taken  from  Ellen  T— ,  ast.  14,  a  patient 
of  Mr.  Poland's,  illustrate  a  severe  case  of  cervical  disease  with  lateral  deformity.  In 
this  patient,  a  good  result  was  obtained  by  means  of  the  apparatus  depicted  in  Fig.  97b, 
the  cure  resulting  in  anchylosis. 


Fig.  98. 


jjroeess 


From  any  of  these  abscesses  bone  may  exfoliate,  and  it  may  be  coughed  up  from  the 
pharynx,  or  discharged  through  the  neck.  I  have  a  seen  a  mass  of  bone,  the  size  of  a  nut, 
come  away  from  a  lumbar  abscess,  and  a  piece  of  bone,  clearly  spinal,  discharged  from  an 
abscess  of  the  thigh,  opening  above  the  knee-joint.*  In  a  case  brought  under  my  notice 
by  a  valued  dresser,  Mr.  Burgess,  the  anterior  half  of  the  atlas,  with  its  articular  facets, 
was  expectorated,  recovery  ensuing;  and,  in  Guy's  Hosp.  Museum,  there  is  a  preparation 
of  the  odontoid  process  similarly  got  rid  of.  In  fact,  from  all  these  spinal  abscesses,  bone 
may  be;  discharged,  and,  what  is  more,  recovery  follow. 

Suppuration,  however,  does  not  always  take  place.  A  woman,  aet.  30,  came  under  my 
care  in  1859  for  a  stiffness  of  her  head  and  neck,  that  had  been  increasing  for  two  years, 

and  which  she  regarded  as  rheumatic.  When  I  saw  her 
the  head  was  immovably  fixed  and  slightly  rotated  to  the 
right  side.  Rotation  and  nodding  were  impossible. 
There  was  much  thickening  about  the  cervical  vertebras, 
with  pains  darting  upward  to  the  vertex  and  downward 
to  the  shoulder.  By  rest  in  bed,  fomentations,  and 
tonics,  all  these  disappeared,  and  recovery  ensued,  but 
with  a  stiff  neck.  My  colleague,  Dr.  Fagge,  has  also  re- 
corded in  the  'Path.  Soc.  Trans.'  for  1877  a  remarkable 
case  of  synostosis  of  the  arches  of  the  vertebra?,  of  the 
ribs  to  the  vertebras,  and  hip-joint,  in  which  a  bending  of 
the  dorsal  vertebrae  forward  with  immobility  were  the 
only  symptoms  of  spinal  disease  that  existed  (Fig.  98). 
It  occurred  in  a  man,  get.  34,  who  died  with  inflammation 
and  dilatation  of  the  bronchial  tubes  from  asphyxia,  his 
breathing  having  been  entirely  diaphragmatic  from  a  want 
of  movement  in  the  costal  joints. 

Diagnosis — When  any  acute  angular  curvature  of 
the  spine  exists  there  can  be  no  difficulty  in  recognizing 
the  nature  of  the  disease,  or  the  process  by  which  the 
curvature  has  been  brought  about.  When  a  large  abscess 
coexists  with  the  deformity,  there  is  good  reason  to  sus- 
pect, that  the  one  is  the  direct  result  of  the  other,  more 


Synostosis  of  ribs  to  vertebra,  &c. 
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particularly  when  the  suppuration  can  be  traced  up  to  the  spinal  deformity.  The  cir- 
cuity of  diagnosis  M  felt  „,  the  early  stage  of  the  disease  before  any  local  change  has  taken 
place,  and  .Us  here  tha  great  care  is  needed,  because  if  any  decided  good  is  to  be  ,1  med 
by  treatment,  ,t  is  at  tins  early  period.  What,  then,  are  the  indications  which  deno  e  the 
presence  of  spinal  disease?    Local  and  persistent  pain  is  probably  the  earliest,  and  when 

£ hefted     EES  7J°Cal  tmdreS8r  fil'm  l)ressure  'he  surgeon's  suspicions  s  o 
be  excited.    W  hen  to  these  symptoms  the  patient  exhibits  a  rigidity  of  the  spine  in  walk- 
ing or  mov.ng,  when,  on  being  told  to  pick  up  anything  from  theVo«nd.i  h^Js  Ms 
knees  ,n  preference  to  bending  his  back,  the  diagnosis  becomes  more  certain.    When  pa  n 
8  detected  m  the  course  of  any  of  the  nerves  coming  from  the  seat  of  the  affection    w  e 
the  patient  complains  o  any  sudden  jar  of  the  back  by  a  slip  down  stairs  or  by  any  j 

Ld  aZeTtnn  "  di8t»fbrW  "  preSent'  SUch  "  8  ^  N".  -casional  febrilUy 
ne  o  1  f  V  f.  \  a  1  theSe  S7mPtoms'  or  ™»Y  »  combination  exist,  during  th  u 
period  of  life  when  bones  are  growing,  and  bone  disease  is  apt  to  appear  the  surgeon 
shou  d  always  suspect  disease  of  some  portion  of  the  spine,  and!  until  he  can  satisfy  him- 
self that  none  such  exists,  it  is  a  wise  plan  to  treat  the  case  as  if  it  were  present.  It  is 
rue  that,  by  adopting  this  rule  of  practice,  he  will  be  occasionally  misled  and  at  times 
tn-at  a  case  of  hysteria  as  one  of  spinal  disease  ;  but  then  what  harm  ?  He  will  probably 
do  good  to  the  hysterical  patient  by  the  treatment  he  would  adopt  for  the  spinal  complaint, 
while  he  would  certainly  do  much  harm  to  the  latter,  by  neglecting  such  measures  as  arc 
essential  for  its  successful  treatment.  [When  pain  occurs,  or  crying  is  produced,  by  strong 
pressure  down  wards  on  the  shoulders,  and  relief  is  given  by  extension,  obtained  by  lifting 
the  Child  with  the  hands  placed  under  the  axilla,  there  is  a  presumption,  amounting  almost 
to  certainty,  that  disease  of  the  spine  exists.] 

Treatment.  -It  is  an  interesting  clinical  fact  that  the  best  cases  of  recovery  from  the 
worst  examples  of  spinal  curvature  and  disease  are  to  be  found  amongst  that  miserable 
class  o  patients  who  have  never  had  any  chance  of  receiving  proper  treatment  ;  who  have 
never  had  rest  or  any  care  ;  in  whom  the  disease  has  run  its  course  unattended  and  uncared 
tor,  and,  yet,  m  whom  a  cure  has  taken  place  with  firm  anchylosis,  although  with  de- 
formity. The  majority  of  these  cases  are  examples  of  disease  of  the  dorsal  vertebra,, 
flow  tar  tins  deformity  might  have  been  lessened  or  prevented  by  proper  treatment,  is  an 
open  question.  Nevertheless  it  is  beyond  all  doubt,  that  in  the  early  stage  of  this  disease, 
immobility  of  the  spine,  rigidly  and  persistently  maintained,  and  the  removal  of  down- 
ward pressure  are  absolutely  essential  points  of  practice  to  be  observed.  Not,  however, 
rest  upon  the  back,  for  in  many  instances  this  supine  position  tends  rather  to  separate 
parts  that  ought  to  be  kept  in  contact;  but  rest  in  any  position,  prone  or  supine,  the 
patient  feels  to  be  most  comfortable. 

The  general  health  of  the  patient  must  be  maintained,  as  much  as  possible,  by  simple 
nutritious  lood,  stimulants  enough  to  assist  digestion,  and  no  more,  with  tonics,  such  as 
iron,  quinine,  and  cod-liver  oil. 

When  pain  exists,  local  fomentations  are  often  a  comfort;  occasionally  too  the  applica- 
tion of  a  few  leeches  relieves.  Small  flying  blisters  placed  alternately  on  either  side  of 
the  painful  spot  are  sometimes  of  use,  and  a  plaster  of  belladonna  or  opium  rubbed  down 
with  glycerine  over  the  part,  is  a  valuable  adjunct.  When  severe  nerve-pain  is  present, 
the  hypodermic  injection  of  morphia  may  be  used.  Sedatives  must  be  given  to  induce 
sleep  when  it  cannot  otherwise  be  obtained.  Setons,  moxas,  and  mercury  are  not  to  be 
recommended. 

By  the  adoption  of  this  line  of  treatment  a  cure  may  be  obtained.  It  must,  however, 
be  followed  out  for  months,  and  even  years;  the  greatest  care  being  taken  that  the 
patient  is  not  released  too  soon,  for  a  relapse  is  always  a  very  serious  affair. 

Dr.  Lewis  A.  Sayre's  plaster-of-Paris  jacket  appears  to  me  to  be  the  best  kind  of  appa- 
ratus, for  it  is  simple,  economical,  easily  applied,  and  efficient,  securing  absolute  immo- 
bility of  the  spine,  and  at  the  same  time  giving  comfort  to  the  wearer.  It  can  be  readily 
applied  by  any  medical  practitioner  with  little  expense,  and  does  not  debar  the  patient 
from  the  benefit  of  fresh  air  and  change  of  scene. 

The  body  of  the  patient  to  whom  it  is  to  be  applied  is  first  to  be  covered  with  a  thick 
closely-woven  merino  shirt,  which  is  to  be  fastened  above  over  the  shoulders,  and  below 
between  the  thighs  ;  in  a  female  over  a  handkerchief.  A  pad  of  sufficient  size,  which 
Sayre  calls  a  dinner  pad,  is  then  to  be  introduced  beneath  this  shirt  over  the  region  of 
the  stomach,  of  sufficient  size  to  supply,  when  it  is  removed,  a  space  which  will  permit  of 
distension  of  the  abdominal  parietes.  The  patient  is  then  to  be  supported  by  straps  care- 
fully adjusted  to  the  axillae,  symphysis  mentis,  and  occiput  (Fig.  99),  attached  to  the 
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extremities  of  a  cross-bar  which  may  be  suspended  from  a  hook  fastened  to  a  beam  or 
high  door  by  a  compound  pulley,  the  body  being  sufficiently  suspended  to  allow  <>l  its 
weight  serving  as  an  extending  force,  but  always  within  the  limit  of  pain.  The  trunk  is 
then  to  be  carefully  encased  from  below  the  crests  of  the  ilia  upwards  to  the  axillae  by 
the  rapid  application  of  coarse  muslin  or  crinoline  bandages,  2^  inches  wide,  into  which 
dry  freshly-ground  plaster  of  Paris  has  been  rubbed,  the  bandages  just  before  they  are  used 

Fig.  99a.  Fig.  99. 


Fig.  99. — Description  of  Sayre's  apparatus  as  improved  by  Golding  Bird,  by  which  the  drag  on  the  arms  and  head 
can  be  varied  by  altering  the  relative  lengths  of  cords  i  and  G.  The  smaller  the  angle  at  (t  the  more  the  drag 
on  the  head,  and  vice  versa. 

A.  Cross-bar  suspended  by  running  tackle  to  Sayre's  tripod  or  to  hook  secured  to  cross-beam  of  a  folding  door.  B. 
Pulley,  acting  upon  central  bar,  to  the  end  of  which  are  suspended  the  iron  rings  c,  attached  to  head-piece,  E. 
D.  Pulleys  connected  with  arm  suspender,  F,  by  hook  G,  and  H,  ring,  worked  by  running  cord  36  inches  long, 
which  can  be  lengthened  at  will  and  fastened  by  cleats,  o.  e.  Head-piece  made  of  2-inch  worsted  webbing 
sewn  into  a  circle  27£  inches  for  adult,  23  inches  for  children,  with  (a)  chin-piece  made  of  wash  leather,  and  (6) 
two  circular  sliders  of  same  web,  6  inches  round,  attached  to  iron  rings,  o.  The  sliders,  by  being  slid  forwards 
or  backwards,  can  be  made  to  pull  more  or  less  against  the  chin  or  occiput.  F.  Arm-pieces  made  of  2-inch  cot- 
ton web  one  yard  round,  capable  of  being  shortened  by  buckle.  They  are  softly  padded  with  horse-hair  in  the 
middle,  and  covered  with  wash-leather  ;  each  carries  an  iron  ring,  h.  On  first  suspending  a  patient  the  running 
cord,  o,  should  be  at  its  shortest,  the  centre  cord,  i,  at  its  longest. 
Fig.  99a.  Sayre's  jury-mast  apparatus. — a  Two  pieces  of  malleable  iron  bent  to  fit  the  curve  of  the  back.  6.  Three 
or  more  roughened  strips  of  tin  attached  to  iron,  long  enough  to  encircle  the  body.  c.  Central  shaft  carried  in 
a  curve  over  the  top  of  the  head  and  capable  of  being  elongated  at  will,  springing  from  cross-pieces  of  a.  d. 
Swivel  cross-bar  with  hooks  attached  to  end  of  c,  from  which  straps  depend  to  support  head  and  chin  collar,  e. 
Tli is  apparatus  is  applied  over  the  jacket  with  a  plaster  bandage. 

being  placed  vertically  in  tepid  water  deep  enough  to  cover  them,  and  left  a  sufficient  time 
to  allow  all  bubbles  to  escape.  The  bandages  should  be  well  squeezed  before  they  are 
rolled  round  the  body,  and  in  their  application  care  should  be  taken  to  see  that  they  arc 
applied  flat,  without  making  any  traction,  and  well  smoothed  down.  It  is  well  also 
during  this  process  to  wet  the  jacket  with  water,  and  rub  in  more  plaster. 

The  patient  should  be  laid  down  in  the  recumbent  position  upon  a  mattress  before  the 
plaster  is  quite  set,  the  dinner  pad  removed,  and  the  casing  slightly  flattened  in  front  of 
the  anterior  superior  spinous  processes  of  the  ilium,  to  guard  against  pressure.  The 
merino  jacket  may  then  be  unfastened  beneath  the  thighs  and  above  the  shoulders,  and 
turned  at  both  ends  over  the  casing,  the  ends  being  fastened  down  by  a  few  extra  turns  of 
the  plaster  bandage. 

In  the  course  of  a  fortnight,  if  all  things  go  on  well  and  no  evidence  of  undue  pressure 
in  any  part  exists,  the  casing  may  be  split  up  along  the  front,  its  edges  bound,  eyelets 
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introduced,  and  a  lace  inserted,  in  order  that  it  may  in  times  be  removed  for  personal 
cleanliness  and  comfort,  and  reapplied.  The  jacket  should  be  worn  so  long  as  it  is  easy, 
and  when  worn  out  another  should  be  substituted.  [It  can  often  be  worn  without  trouble 
for  many  weeks.] 

Where  extra  support  is  needed  strips  of  tin  three-quarters  of  an  inch  wide  may  be 
bound  round  the  thorax,  or  applied  vertically  beneath  the  bandage;  and  when  the  cervical 
or  upper  dorsal  region  is  diseased  a  vertical  splint,  Sayre's  jury-mast  apparatus  (Fig.  99), 
to  take  off  pressure  of  the  head  and  prevent  rotation,  will  be  required.  When  this  splint 
is  used  for  lateral  curvatures  the  patient  should  suspend  himself  by  his  arms. 

The  dinner-pad  should  be  made  of  cotton-wool,  folded  in  a  handkerchief  so  as  to  form 
a  wedge-shaped  mass  with  thin  edge  downwards.    In  female  patients  a  pad  should  be 
placed  over  each  breast  and  removed  with  the  dinner  pad  just 
before  the  plaster  sets.    Smaller  pads  may  be  placed  over  the  CFlG-  10°- 

anterior  iliac  spines,  and  all  prominent  spinous  processes  pro- 
tected from  pressure  by  felt  plaster.  "When  the  disease  is 
situated  in  the  dorsal  region  the  jacket  should  not  be  opened, 
for  the  reason  that  if  the  respiratory  movements  of  the  chest  are 
permitted  to  go  on  without  restraint,  the  heads  of  the  ribs  will 
necessarily  move  freely  and  the  disease  will  be  increased  rather 
than  diminished.  But  if  the  ribs  be  held  still,  and  the  dia- 
phragm thus  made  to  act  more  fully,  the  breathing,  instead  of 
being  thoracic,  is  rendered  diaphragmatic  and  abdominal,  and  all 
the  short,  grunting,  catching  respiration  ceases." 

[Some  surgeons  prefer  to  apply  the  plaster,  or  silicate  of  sodium 
jacket,  while  the  patient  is  suspended  horizontally,  and  believe 
that  sufficient  extension  is  obtained  in  this  way.  It  is  less  likely, 
perhaps,  to  induce  the  nausea  and  distress,  that  may  occur  during 
vertical  suspension.  Instead  of  leaving  the  plaster  cuirass  upon 
the  patient,  it  may  be  removed,  and  used  as  a  mould,  from  which 
a  cast  of  the  trunk  can  be  obtained.  Around  this  cast  a  jacket  of 
fell,  or  leather,  may  be  made;  and  employed  as  a  cleaner,  though 
more  expensive,  mechanical  support  lor  the  patient's  diseased 
vertebral  column  than  the  plaster  jacket.] 

In  acute  or  progressive  disease  suspension  is  dangerous,  and 
vertical  extension  is  to  be  applied  with  the  greatest  caution. 
Immobility  of  the  spine  is  the  essential  object  to  secure. 

Spinal  abscesses  should  not  be  opened  hastily,  inasmuch  as 
they  may  become  absorbed  and  wither  away.  When  steadily 
progressing,  however,  they  must  be  dealt  with,  and  the  best  method  is  without  doubt  to 
make  a  free  opening  under  a  piece  of  lint  saturated  with  oil  carbolized  or  not.  I  have, 
however,  in  some  cases,  made  a  free  opening  into  the  abscess  without  any  such  precau- 
tions, and  with  an  equally  good  result — making  it  so  free  that  no  pus  could  be  retained, 
and,  if  air  got  in,  it  as  freely  got  out  again.  Retained  pus  and  air  are  sure  to  decompose, 
but  if  a  free  vent  be  made  for  both,  harm  rarely  ensues.  To  allow  abscesses  to  enlarge  to 
any  extent  without  interfering,  is  not  good  surgery,  as  the  amount  of  constitutional  dis- 
turbance that  follows  the  opening  of  an  abscess  is  closely  proportioned  to  its  size,  ami  a 
large  abscess  cavity  secretes  more  pus  than  a  small  one.  It  is  true,  that  after  the  opening 
of  a  chronic  abscess,  a  patient  who  may  have  been  fairly  well  becomes  feverish,  and  pos- 
sibly exhausted  by  hectic  ;  but  it  should  be  remembered,  that  by  delay,  the  abscess  will 
become  larger,  and  the  constitutional  disturbance  as  a  consequence  more  severe,  when  the 
opening  has  taken  place. 

Disease  of  the  upper  cervical  vertebrae. — Disease  of  the  upper  two  cervical 
vertebra?  and  of  the  occipital  articulation  is  often  found,  and  may  be  accounted  for  by  the 
greater  mobility  of  the  joints,  and  consequent  liability  of  the  ligaments  to  sprain  and  lace- 
ration. Dises^e  may  be  situated  in  the  bones  entering  into  the  formation  of  the  joint-,  or 
in  the  soft  part?  binding  them  together;  and,  with  the  disease,  some  displacement  of  one 
of  the  vertebra  is  occasionally  met  with.  When  the  disease  is  in  the  second  vertebra, 
the  odontoid  process  may  separate  and  even  exfoliate.  Such  a  result  took  place  in  a  case 
illustrated  in  Guy's  Museum,  prep.  101815,  in  which  a  woman  who  had  had  a  stiff  neck  for 
months  coughed  up  the  necrosed  odontoid  process  :  recovery  took  place  with  a  stiff  neck, 
and  four  years  subsequently,  the  woman  was  following  the  occupation  of  a  barmaid. 

When  the  transverse  ligament  is  diseased,  the  odontoid  process  may  become  displaced 
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and  the  cord  injured  (Guy's  Museum,  prep.  128982).  When  the  displacement  is  great, 
sudden  death  may  take  place  under  these  circumstances;  and,  when  partial,  more  or  less 
paralysis  may  ensue,  according  to  the  amount  of  pressure  the  cord  has  sustained.  Fixed 
pain  about  the  cervical  vertebras,  with  pain  in  the  distribution  of  the  occipital  nerves  and 
etiff  neck,  is  always  suspicious  of  cervical  disease;  and,  when  aggravated  by  rotation  or 
downward  pressure  of  the  head,  the  case  is  serious.  Under  these  circumstances,  the  aspect 
of  the  patient  is  very  characteristic  ;  the  chin  is  tilted  up,  and  all  the  muscles  of  the  neck 
become  rigid  ;  the  patient  may  even  support  the  head  with  his  hands. 

Treatment  must  be  conducted  on  recognized  principles.  The  danger  of  sudden  death 
by  the  displacement  of  the  bones  must  be  diminished  by  the  application  of  a  support  to 
keep  the  head  straight  and  prevent  its  falling  forwards,  and  this  may  be  accomplished  hy 
the  application  of  a  collar  around  the  neck,  passing  under  the  chin  with  a  support  em- 
bracing the  head,  or  by  Sayre's  jury-mast  apparatus  (Fig.  99a).  Rest  in  the  horizontal 
position  is,  however,  of  greater  value,  care  being  observed  to  keep  a  small  firm  pillow 
underneath  the  neck  to  preserve  the  hollow,  and  in  this  way,  as  pointed  out  by  Hilton  in 
his  classical  work  on  rest,  "  to  lift  up  the  body  of  the  second  vertebra  and  remove  the 
odontoid  process  from  the  lower  part  of  the  medulla  oblongata,  and  thus  prevent  the  fatal 
results  of  pressure  upon  it."  At  the  same  time  the  head  should  be  kept  at  rest  by  means 
of  sand-bags  applied  laterally.  Remedies  that  have  been  mentioned  in  the  treatment  of 
angular  curvature  of  the  spine  are  here  of  use.  In  cases  of  severe  spinal  curvature  there, 
is  good  reason  to  believe  that  the  span  of  life  is  often  shortened,  on  account  of  the  inter- 
ference with  the  respiratory  and  circulatory  functions  caused  by  the  deformity.  My  col- 
league, Dr.  Fagge,  has  written  an  interesting  paper  on  this  subject.  ('  Guy's  Hosp. 
Rep.,'  1874.) 

INJURIES  AND  DISEASES  OF  THE  NERVES. 

When  a  nerve  is  struck  or  contused,  pain  is  produced,  and  it  may  be  of  a  passing  ting- 
ling character,  or  of  a  far  more  severe  kind.  Most  people  are  rendered  familiar  with  these 
facts  by  an  occasional  blow  upon  the  ulnar  nerve,  or  what  is  called  the  "  funny  bone." 
When  the  blow  has  been  severe,  the  pain  may  be  lasting,  and  the  functions  of  the  nerve 
so  disturbed  or  interfered  with  as  to  give  rise  to  loss  of  power  or  sensation  in  the  parts 
supplied  by  the  injured  nerve.  A  man,  a3t.  29,  went  to  sleep  with  his  elbow  resting  on  a 
table,  and  when  he  awoke  there  was  complete  paralysis  both  of  motion  and  sensation  of 
the  parts  supplied  by  the  ulnar  nerve.  When  I  saw  him  two  days  afterwards,  these  symp- 
toms were  very  marked  ;  there  was  also  tenderness  over  the  nerve  behind  the  inner  con- 
dyle ;  to  which  spot  a  blister  was  applied.  In  a  fortnight  returning  sensation  appeared, 
with  some  slight  power  of  motion  ;  and  in  five  weeks  he  was  well.  This  was  clearly  a 
case  of  paralysis  of  a  nerve  from  contusion.  A  man,  a;t.  46,  received  a  blow  upon  his 
ulnar  nerve  against  a  chair.  No  pain  appeared  at  the  time,  but,  three  hours  later,  pain 
and  numbness  showed  themselves,  and  at  this  time  some  thickening  over  the  spot  could 
be  made  out.  In  the  course  of  three  weeks  these  symptoms  disappeared,  and  recovery 
was  complete.  In  this  case  it  would  appear  as  if  some  hemorrhage  had  taken  place  into 
the  nerve  sheath,  giving  rise  to  the  paralysis,  which  disappeared  as  the  blood  was  absorbed. 

Wounds  of  Nerves. 

When  a  nerve  is  ivounded,  pain  is  produced,  and  this  may  be  of  a  passing  or  more  per- 
manent character.  In  nervous,  hysterical  subjects  the  nerve  pain  is  sometimes  severe  and 
persistent,  and  is  then  called  neuralgia.  It  may  be  confined  to  a  branch  of  the  injured 
nerve,  or  it  may  involve  the  whole  trunk. 

When  a  nerve  is  divided,  complete  paralysis  of  the  parts  supplied  by  it  follows.  It 
may,  however,  reunite,  and  recovery  may  thus  take  place.  Paget,  in  his  '  Lectures  on 
Surgical  Pathology,'  third  edition,  has  related  a  case  of  complete  division  of  the  median 
nerve,  in  which  the  trunk  had  nearly  recovered  its  conducting  power  a  month  after  the 
wound.  I  have  seen  a  similar  case  in  which  recovery  ensued  in  four  months.  The  fol- 
lowing is  another  example  in  point.  A  woman,  set.  30,  came  to  me  w  ith  an  incised  wound 
behind  the  inner  condyle  of  the  humerus.  The  ulnar  nerve  had  been  completely  divided, 
and  there  was  perfect  paralysis  of  motion  and  sensation  of  the  parts  supplied  by  it.  The 
edges  of  the  wound  were  adjusted  and  the  arm  placed  in  a  sling.  A  month  later,  she 
returned  with  a  burning  pain  in  the  little  finger,  which  was  really  cold,  but  red,  swollen, 
shining,  and  blistered ;  and,  when  touched,  some  slight  sensation  was  produced.  Cotton- 
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wool  and  oiled  lint  were  applied,  and  the  arm  was  fixed  npon  a  straight  splint.  The 
original  wound  had  nearly  healed.  In  two  weeks  the  finger  looked  natural ;  sensation  in 
it  and  all  other  parts  supplied  by  the  nerve  had  improved.  In  another  month  she  returned 
with  the  old  symptoms  as  bad  as  ever.  They  had  reappeared  upon  the  removal  of  the 
splint  two  weeks  previously ;  but,  on  its  reapplication  with  the  cotton-wool,  they  again 
disappeared.  The  splint  was  then  kept  on  for  two  months,  when  sensation  became 
natural,  complete  repair  having  taken  place  in  four  months.  When  seen  six  months  later, 
she  was  still  well. 

The  red,  swollen,  shining,  and  blistered  condition  of  a  finger  deprived  of  nerve  force  is 
characteristic,  and  is  generally  associated  with  the  sensation  of  a  burning  pain  and  loss  of 
temperature,  amounting  sometimes  to  a  depression  of  9°  or  10°  Fahr.  These  symptoms 
are  clearly  due  to  mal-nutrition.  When  the  nerve  repair  does  not  take  place,  these  symp- 
toms are  very  apt  to  return  from  time  to  time,  on  any  change  of  temperature  or  depression 
of  the  general  power  of  the  patient.  When  the  ulnar  nerve  is  completely  paralyzed,  in 
which  case  atrophy  of  the  muscles  supplied  by  it  ensues,  the  aspect  of  the  hand  is  very 
characteristic,  the  wasting  of  the  interosseous  muscles,  with  the  abductor  indicis  (also  an 
interosseous),  and  all  those  of  the  little  fingers,  giving  rise  to  a  peculiar  hollowing  of  the 
parts  between  the  metacarpal  bones  which  is  typical.  Nerves,  when  divided,  do  nor.  how- 
ever, always  reunite.  When  a  piece  has  been  removed,  either  by  accident  or  by  design, 
as  in  the  operation  for  tic  douloureux,  the  restoration  of  function  is  very  rare,  though  it 
may  occur. 

Treatment — Bruised  nerves  are  to  be  left  alone,  natural  processes  being,  as  a  rule, 
amply  sufficient  to  effect  a  cure.  When  recovery  is  slow  and  associated  with  pain  in  the 
injured  part,  the  application  of  a  small  blister  is  beneficial.  When  a  nerve  is  divided,  i: 
is  well  to  put  the  divided  ends  as  closely  in  contact  as  possible  ;  to  place  the  limb  in  such 
a  position  as  will  prevent  any  separation  of  the  divided  portion  ;  to  keep  the  paralyzed 
parts  warm  with  cotton-wool  and  of  an  equable  temperature,  and  the  whole  limb  at  rest, 
until  complete  repair  has  taken  place.  The  application  of  a  suture  to  a  divided  nerve  is 
a  legitimate  proceeding;  though  not,  however,  uniformly  successful.  Mr.  Favell,  of 
Sheffield,  has  recently  published  some  evidence  in  favor  of  the  practice  ("Address  on 
Surgery,"  'British  Medical  Journal,'  August  5th,  1876),  and  Dr.  Weir  Mitchell  has 
shown  that,  in  120  cases  of  nerve  section,  regeneration  of  nerve  took  place  in  most  in 
about  six  months  ('American  Journal  of  the  Medical  Sciences,'  April.  1876).  [Mitchell  and 
others  have  advised  doubling  the  distal  extremity  of  the  cut  nerve  upon  itself,  when  it  has 
been  divided  for  the  cure  of  neuralgia,  and  reunion  is  feared.]  When  much  nerve  pain 
exists,  belladonna  or  opium  rubbed  down  with  glycerine  is  a  nice  application,  and  the 
hypodermic  injection  of  morphia  is  often  of  mucli  value.  [Paralysis,  resulting  from  acci- 
dental division  of  large  nerve  trunks,  has  recently  been  successfully  treated  by  cutting 
down  upon  the  nerve  and  introducing  sutures.] 

Neuralgia,  Tic  Douloureux. 

The  subject  of  neuralgia  belongs  more  properly  to  the  physician  than  to  the  surgeon, 
yet  the  latter  is  often  called  upon  to  consider  cases  of  this  nature.  [It  occurs  in  many 
organs,  such  as  the  bladder,  rectum,  and  testicle,  and  must  be  considered  in  all  cases 
where  a  differential  diagnosis  is  to  be  made.]  The  first  point  to  determine  is  whether 
the  [iain  is  due  to  any  local  cause,  and,  if  so,  to  remove  it.  Thus,  a  decayed  tooth  too 
often  is  the  cause  of  pain  in  the  course  of  branches  of  the  fifth  nerve,  although  the  tooth 
may  have  neither  ached  nor  exhibited  any  external  evidence  of  decay.  The  pressure  of 
a  small  tumor  on  a  nerve,  some  irregularity  in  the  bone,  or  a  cicatrix  involving  a  nerve, 
are  causes  which  sometimes  require  the  surgeon's  interference  to  effect  a  cure.  The  fol- 
lowing example  illustrates  these  remarks:  A  man,  oet.  41,  came  under  my  care  in  18GG 
for  severe  pain  down  the  anterior  and  outer  portion  of  his  left  leg  and  foot,  with  almost 
complete  paralysis  of  the  extensor  muscles.  The  symptoms  had  been  coming  on  gradu- 
ally for  years,  and  had  followed  a  severe  wound  sustained  twelve  years  previously, 
over  the  head  of  the  fibula.  There  was  a  hard  cicatrix  over  the  head  of  the  fibula,  which 
clearly  involved  the  external  popliteal  nerve.  I  made  two  deep  vertical  incisions  on  either 
side  of  the  cicatrix,  by  this  means  taking  tension  off  the  nerve,  and  affording  complete 
relief;  six  weeks  later  he  was  still  well.  Whenever  neuralgic  pain  is  associated  with  a 
cancerous  tumor,  or  comes  on  after  its  removal,  the  surgeon  should  suspect  the  existence 
of  some  secondary  cancerous  deposit  in  the  course  of  the  sensory  nerve. 

The  great  majority  of  cases  of  neuralgia,  however,  have  a  constitutional  origin,  and 
15 
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their  cause  is  to  be  found  in  some  hereditary  tendency,  in  depression,  anxiety,  or  some 
obvious  derangement  of  health,  such  as  is  expressed  by  the  term  anaemia.  Many,  too,  have 
a  malarious  origin,  and  depend  on  climatic  influences,  such  as  residence  in  a  damp  or  wet 
place.  Cases  of  neuralgia  are  of  frequent  occurrence,  and  represent  what  would  have  been 
formerly  ague,  showing  the  influence  of  the  miasmatic  air.  The  disease  known  as  "tic 
douloureux"  is  an  affection  of  the  fifth  nerve  and  its  branches,  but  any  nerve  in  the  body 
is  liable  to  suffer.  The  pain  is  often  very  intense,  and  recurs  in  paroxysms  at  certain 
hours,  or  on  exposure  to  draught  or  cold.  [A  form  of  joint  neuralgia  is  found  in  hysterical 
women,  and  may  create  the  impression  that  arthritis  exists.] 

Treatment  The  treatment  of  these  cases  of  neuralgia  must  be  regulated  entirely  by 

their  cause.  When  a  local  cause  can  be  made  out,  its  removal  is  the  only  remedy — for 
example,  the  removal  of  a  tooth,  of  a  tumor,  or  of  a  bulbous  extremity  of  a  nerve.  When 
hysteria  complicates  the  case,  or  any  uterine  disturbance,  tonics  are  suggested,  such  as 
iron,  zinc,  or  quinine,  and  of  these  full  doses  may  be  given.  When  malaria  appears  to 
be  the  cause,  bark  or  quinine  is  invaluable.  In  local  neuralgia,  more  particularly  in 
sciatica,  the  hypodermic  injection  of  morphia  in  one-third  or  half-grain  doses  often  acts 
as  a  charm.  The  fluid  should  be  injected  in  the  course  of  the  nerve,  and  in  all  forms 
of  neuralgia  is  of  value.  Chloroform,  belladonna,  and  opium,  locally  applied,  are  also 
valuable.  [These  remedies  may  all  be  used  hypodermically.]  The  general  condition  of 
the  patient  should  always  be  attended  to,  and  the  treatment  directed  to  its  improvement. 
Good  food,  fresh  air,  and  tonics,  are  always  essentials.  Purgatives  are  seldom  necessary, 
and  must  be  regulated  so  as  not  to  depress.  Stimulants,  but  not  in  excess,  are  of  great 
use.  In  females,  the  condition  of  the  uterine  organs  should  always  be  carefully  attended 
to.    [Gelsemium  is  frequently  used  with  good  results  in  neuralgia  of  the  trifacial  nerve.] 

In  obstinate  cases  of  neuralgia,  the  division  of  the  nerve  has  been  performed  with  occa- 
sional success.  It  is  not,  however,  an  operation  in  favor  of  which  much  can  be  said. 
When  the  cause  of  the  neuralgia  is  peripheral,  it  may  succeed  for  a  time,  but  in  these 
cases,  spontaneous  recovery  is  not  unusual ;  and,  when  some  central  mischief  is  the  source 
of  the  pain,  the  operation  is  not  likely  to  be  of  service.  Nevertheless  in  desperate  cases, 
the  excision  of  a  portion  of  the  offending  nerve  is  a  justifiable  operation  ;  it  has  been  of 
use,  and  may  be  so  again.  Sir  J.  Fayrer  has  related  in  the  '  Medical  Times'  for  1868  a 
case  of  sciatica  in  a  syphilitic  man,  aet.  30,  in  whom  swelling  was  detected  in  the  nerve 
sheath,  and  pain  was  at  once  relieved  by  puncturing  the  part  with  a  knife.  [Excision  of 
the  superior  maxillary  division  of  the  fifth  nerve  has  been  performed  at  its  exit,  through 
the  round  foramen,  with  alleged  benefit.  Nerve-stretching  has  been  advocated  of  late, 
and  especially  by  Mr.  Callender  of  London.    The  results  are  good  in  many  cases.] 

Neuroma. 

Any  tumor  connected  with  a  nerve  is  called  a  neuroma.  These  neuromata  may  be  of 
a  fibrous  or  of  a  fibro-cellular  kind,  and  there  is  reason  to  believe  that  they  have  an 
inflammatory  origin.  They  may  be  very  small,  or  of  large  dimensions,  and  when  large, 
they  may  contain  cysts.  Sometimes  they  are  developed  within  the  nerve  sheath  ;  at 
others  they  are  situated  upon  it.  In  a  third  class  the  fibrillar  of  the  nerve  trunk  appear 
to  be  separated  by  the  new  tissue,  or  to  become  incorporated  with  the  growth.  They  are 
at  times  singly,  but  more  frequently  multiple ;  and  occasionally  involve  nearly  every 
cerebro-spinal  nerve  in  the  body.  Wilks  has  recorded  such  a  case  in  the  '  Path.  Soc. 
Trans.,'  vol.  x,  in  which  after  death,  neuromata  were  found  all  over  the  body,  appearing 
as  nodules  on  some  nerves,  and  as  distinct  tumors  on  others ;  the  nerves  appeared  of 
irregular  size  and  were  indurated,  the  fibrous  tissue  being  infiltrated  among  the  nerve- 
fibres.  The  pneumo-gastric  nerve  had  a  tumor  the  size  of  an  egg  upon  it.  Dr.  Smith, 
of  Dublin,  in  his  unrivalled  monograph  on  the  subject,  has  recorded  an  instance  in  which 
many  hundreds  of  such  tumors  existed  ;  other  similar  cases  might  be  quoted. 

These  tumors  are  not  painful,  as  a  rule  ;  indeed,  in  the  most  marked  examples  of  this 
disease,  in  which  the  tumors  are  multiple,  they  are  often  not  recognizable  till  after  death. 
Pain,  however,  is  sometimes  present,  aggravated  on  pressure,  and  apparently  depending 
much  upon  the  mode  in  which  the  nerve  is  involved.  This  affection  is  not  to  be  con- 
founded with  the  painful  subcutaneous  tumor. 

When  the  ends  of  a  divided  nerve  become  bulbous  from  fibrinous  effusion,  what  is  called 
a  traumatic  neuroma  is  formed.  When  this  becomes  involved  in  the  cicatrix  of  a  stump, 
it  is  an  exceedingly  painful  affection,  and  is  thought  by  some  surgeons  to  be  more  common 
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after  flap  amputations  than  others.  It  must  be  remembered,  however,  that  all  nerve 
trunks  become  more  or  less  bulbous  after  amputation. 

Treatment.— .There  is  no  reason  why  neuromata  should  be  removed  or  touched, 
unless  they  are  large  or  painful.  When  from  these  causes  they  require  treatment,  the 
operation  should  be  performed,  care  being  observed  to  dissect  the  tumor  from  the  nerve, 
when  it  is  possible,  which,  however,  can  rarely  be  done.  Many  cases  are  on  record  in 
which  large  neuromata  have  been  excised  with  the  nerve  trunk  and  a  good  recovery  has 
followed,  even  with  a  restoration  of  the  functions  of  the  divided  nerve.  Traumatic  neuro- 
mata should  always  be  excised  when  causing  much  pain,  but,  when  associated  with  symp- 
toms of  spinal  irritation,  which  may  possible  be  due  to  a  neuritis  travelling  up  the  affected 
nerve  trunk,  the  forcible  stretching  of  the  nerve  has  been  recommended  by  Billroth  and 
Nussbaum,  and  practised  by  others ;  but  the  cases  known  to  me  in  which  it  has  been  tried 
do  not  justify  me  in  recommending  the  practice.  It  consists  in  the  free  exposure  of  the 
nerve  trunk  by  incision  and  the  application  of  forcible  traction  to  it  both  proximally  and 
distally.  The  traction  has  been  great,  as  one  author,  in  describing  the  operation  as 
applied  to  the  sciatic  nerve,  says  that  "  the  limb  of  the  patient  should  be  lifted  from  the 
table  by  the  sciatic  nerve." 

Painful  subcutaneous  tumors — These  tumors  are  clinically  to  be  separated 
from  the  neuromata  which  have  just  been  considered,  although  they  have  often  doubtless 
been  confused  with  them.  They  are  not,  however,  nerve  tumors.  They  were  first 
described  by  Wood,  in  the  <  Edinburgh  Medical  Journal' for  1812.  They  are  usually 
single  and  situated  in  the  subcutaneous  tissue,  and  are  rarely  larger  than  a  small  bean. 
They  are  encysted,  and  give  to  the  finger  a  hard  elastic  touch.  To  the  eye  they  appear 
bright  yellowish  or  a  pearly  white,  and  are  made  of  fibro-cellular  or  fibrous  tissue. 
Intense  painfidness  is  their  clinical  peculiarity,  although  they  have  no  such  nerve  con- 
nection as  will  explain  their  excessive  sensibility.  The  pain,  says  Sir  J.  Paget,  is  of  the 
nature  of  that  morbid  state  of  nerve  force  which  we  call  neuralgia. 

The  painful  character  of  these  tumors  is  very  peculiar.  It  is  not  constant,  nor  does  it 
appear  to  depend  upon  any  injury,  and  sometimes  comes  on  without  any  assignable  cause 
or  after  only  the  slightest  touch,  the  pain  beginning  in  the  tumor,  gradually  increasing  in 
intensity  and  extent  till  it  becomes  almost  unendurable,  darting  from  the  tumor  up  and 
down  the  limb  or  over  the  body.  The  muscles  of  the  limb  may  likewise  be  spasmodicallv 
affected.  The  paroxysm  may  last  only  a  few  minutes,  or  may  continue  for  hours,  and 
subsides  as  it  appears,  gradually  leaving  the  parts  tender  that  were  the  seat  of  pain. 
These  painful  tumors  are  most  frequent  in  the  female,  the  neuromata  more  frequent  in 
the  male. 

Treatment — The  only  treatment  is  the  excision  of  the  growth,  which  is  generally 
effectual.  These  tumors  rarely  recur,  although  Sir  J.  Paget  has  recorded  one  or  two 
examples  of  recurrence.  [In  a  case  of  multiple  tubercles  of  this  kind,  affecting  the  upper 
extremity,  the  late  Dr.  F.  F.  Maury,  of  this  city,  excised  a  portion  of  the  brachial  plexus 
with,  at  least,  temporary  relief.] 


CHAPTER  VIII. 

DISEASES  AND  INJURIES  OF  THE  EYE,  &c. 
By  Charles  Higgens. 

EXAMINATION  OF  THE  EYEBALL  AND  ITS  APPENDAGES. 

'1  m:  examination  of  the  eyeball  will  be  considered  under  four  heads:  

1st.    By  the  unaided  eye. 

2d.    By  means  of  lateral  illumination. 

3d.    By  the  ophthalmoscope. 

(<>)  Direct  examination. 

{b)  Indirect  examination. 
4th.   By  manipulation. 

The  refraction  of  the  eyeball,  the  field  of  vision,  etc.,  will  also  receive  a  short  notice. 
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I.    Examination  by  the  unaided  Eye. 

In  order  to  examine  the  outer  surface  of  the  eyelids,  ocular  conjunctiva,  cornea,  anterior 
portion  of  sclerotic,  aqueous  chamber,  and  lachrymal  apparatus,  it  is  necessary  to  place 
the  patient  in  a  good  light  (as  before  a  window),  and  direct  him  at  first  to  close  the  eyes, 
then  open  them  widely,  and  look  by  turns  in  different  directions. 

To  examine  the  palpebral  conjunctiva  it  is  necessary  to  evert  the  upper  lid,  and  to 
draw  the  lower  one  downwards.  E version  of  the  upper  lid  can  be  accomplished  thus : 
The  surgeon,  standing  in  front  of  the  patient,  should  direct  him  to  look  downwards  and 
close  the  eyes  ;  he  should  then  place  the  forefinger  of  one  hand  upon  the  lid  at  the  attached 
or  upper  border  of  the  tarsal  cartilage,  and  make  gentle  pressure  downwards  and  back- 
wards, so  as  to  cause  the  free  edge  of  the  lid  to  stand  away  from  the  eyeball ;  then  place 
his  thumb  beneath  the  margin  of  the  lid,  and  make  a  slight  upward  movement,  at  the 
same  time  continuing  the  pressure  with  the  linger;  by  this  means  the  lid  will  be  made  to 
turn  upon  itself  and  become  everted ;  the  lid  may  also  be  everted  by  pressing  a  prohe 
horizontally  upon  its  outer  surface,  and  drawing  it  upwards  by  means  of  the  lashes,  at  the 
same  time  making  pressure  downwards  with  the  probe. 

To  examine  the  conjunctiva  covering  the  lower  lid,  all  that  is  necessary  is  to  place  the 
finger  upon  the  margin  of  the.  lid  and  draw  it  strongly  downwards,  when  its  conjunctival 
surface  will  become  exposed. 

Normal  Appearances. 

The  outer  surface  of  the  eyelids  is  covered  by  soft  delicate  skin,  which  is  thrown  into 
folds  on  every  contraction  of  the  orbicularis;  their  free  margins  are  of  some  thickness. 
From  the  outer  edge  of  this  free  margin  project  the  lashes  in  two  or  three  rows,  those  of 
the  upper  lid  being  thicker  and  longer  than  those  of  the  lower.  The  lashes  extend  along 
the  whole  outer  edge  of  each  lid,  but  are  much  fewer  and  more  delicate  in  that  portion 
extending  from  the  tear  punctum  to  the  inner  canthus. 

The  inner  edge  of  each  margin  is  occupied  by  the  orifices  of  the  Meibomian  glands, 
which  are  seen  as  a  close  set  of  yellowish  points.  The  ocular  conjunctiva  is  smooth, 
moist,  shining,  and  transparent,  allowing  the  white  sclerotic  to  show  plainly  through  it  ; 
a  few  vessels  are  generally  seen  running  from  the  outer  and  inner  canthi  towards  the 
cornea,  but  these  are  perfectly  consistent  with  a  healthy  condition  of  the  membrane. 
The  caruncle  and  semilunar  fold  occupy  the  space  immediately  external  to  the  inner 
canthus,  the  former  appearing  as  a  small  reddish-gray  projection,  the  latter  as  a  well- 
defined  pinkish  fold.  The  palpebral  conjunctiva  is  also  smooth,  moist,  shining,  and 
transparent,  and  appears  to  have  somewhat  of  a  yellowish  color  from  the  tarsal  cartilage, 
to  which  it  is  closely  and  evenly  united,  showing  through  it.  That  portion  of  conjunc- 
tiva reflected  from  the  lids  to  the  globe  (Fornix)  appears  somewhat  thickened  and 
wrinkled,  and  is  slightly  more  vascular  than  the  ocular  and  palpebral  portions. 

Certain  parts  of  the  conjunctiva  require  to  be  specially  examined.  The  portions  next 
the  thickened  margin  of  the  lid,  the  fornix,  and  about  the  caruncle,  are  the  most  likely 
situations  for  the  lodgment  of  a  foreign  body.  That  portion  covering  the  attached  border 
of  the  tarsal  cartilage  also  should  be  noticed,  as  it  is  here  that  granular  ophthalmia  mani- 
fests itself  most  plainly. 

The  cornea  is  smooth,  shining,  and  perfectly  transparent  throughout,  except  in  the  case 
of  old  people,  in  whom  a  bluish-white  rim  (arcus  senilis)  is  often  seen  occupying  more  or 
less  of  the  structure,  somewhat  within  its  margin ;  no  bloodvessels  are  seen  on  its  surface 
or  in  its  substance. 

The  anterior  portion  of  the  sclerotic  is  pearly  white,  or  of  a  pale  bluish  tint,  and 
shining.  It  is  plainly  visible  through  the  transparent  conjunctiva  covering  it;  some  fine 
vascular  twigs  may  occasionally  be  seen  traversing  it  in  front  of  its  equatorial  region. 
The  aqueous  chamber  is  filled  by  the  aqueous  humor,  which  is  transparent,  colorless,  and 
of  such  quantity  as  to  preserve  the  proper  curvature  of  the  cornea  without  causing  ten- 
sion, or  allowing  of  laxity,  and  to  keep  it  separated  from  the  iris  by  a  considerable 
interval. 

The  iris  varies  in  color  in  different  individuals;  it  is  bright  and  smooth,  presenting:  in 
health  no  appearance  of  bloodvessels.  Its  plane  is  exactly  vertical;  the  pupil,  situated 
somewhat  to  the  inner  side  of  the  centre  of  the  iris,  is  perfectly  circular,  and  dilates  and 
contracts  quickly  with  variations  of  light. 

The  examination  of  the  lachrymal  apparatus  gives  chiefly  negative  results ;  the  posi- 


EXAMINATION  OF   THE   EYEBALL   AND  ITS   APPENDAGES.  2*29 


tion  of  the  tear  puncta  closely  in  contact  with  the  ocular  conjunctiva  must  be  noticed; 
pressure  with  the  finger  over  the  lachrymal  sac  causes  no  escape  of  fluid  through  the 
puncta,  neither  can  the  lachrymal  gland  be  felt  or  seen  in  a  normal  condition  of  the  parts. 


II.  Examination  by  Lateral  Illumination. 

By  this  method  all  the  parts  mentioned  above  are  seen  more  clearly;  minute  foreign 
bodies,  slight  opacities  of  the  cornea,  &c,  which  might  be  overlooked  in  examining  with  the 
unaided  eye,  are  discovered,  and  in  addition  the  whole  of  the  lens  and  the  anterior  por- 
tion of  the  vitreous  can  most  satisfactorily  be  looked  into. 

The  method  of  examination  should  be  as  follows:  The  patient  should  be  seated  in  a 
dark  room  (the  pupil  having  been  previously  dilated  with  atropine),  and  a  lamp  placed  at 
about  two  feet  distance  on  the  left,  and  rather  in  front  of  his  face.  The  surgeon  should 
Stand  nearly  in  front,  or  rather  to  the  patient's  right  side,  and  facing  him;  he  should  then 
take  in  his  right  hand  a  biconvex  lens  of  about  two  and  a  half  inches  focal  length,1  and 
with  it  concentrate  the  light  on  the  surface  of  the  cornea;  with  a  little  manoeuvring  he 
will  find  that  he  can  throw  the  light  through  the  pupil  to  a  considerable  depth  into  the 
eye.  The  patient  should  be  told  to  look  in  various  directions,  so  that  all  parts  of  the 
anterior  portion  of  the  eye  may  be  examined. 

The  results  obtained  by  lateral  illumination  are  chiefly  negative.  The  lens  in  health 
i-  perfectly  transparent,  and  in  youth  is  nearly  colorless,  but  some  bluish  lines  showing  its 
division  into  different  segments  can  be  recognized  by  careful  examination.  As  age 
advances,  these  lines  become  marked,  and  the  whole  lens  appears  of  a  bluish  gray  color, 
though  its  transparency  is  still  unaffected. 

Behind  the  lens  all  appears  dark,  but  any  tumor,  hemorrhage,  &c,  occupying  the  ante- 
rior part  of  the  vitreous  would  be  discovered. 

It  should  be  noticed  in  the  examination  by  lateral  illumination  that  opacities  of  the 
cornea,  &c,  always  appear  with  greatest  distinctness  on  the  side  which  is  farthest  from 
the  light.  A  second  lens  may  also  be  used  to  magnify  the  parts  illuminated  by  means 
of  the  first. 


III.  Examination  by  the  Ophthalmoscope. 


Pig.  101. 


Description  of  the  instrument — The  ophthalmoscope,  as  used  at  the  present  day,  con- 
sists essentially  of  a  mirror  of  silvered  glass  or  polished  metal,  having  a  central  opening, 
with  certain  accessory  portions  in  the  shape  of  convex  lens  of  different  foci,  used  as 
objective  lenses ;  clips  and  other  contrivances  for  holding  ocular  lenses  behind  the  sight 
hole  of  the  ophthalmoscope,  together  with  the  ocular  lenses  them- 
selves. The  ophthalmoscope  since  its  introduction  has  undergone 
innumerable  modifications,  both  in  principle  and  detail;  the  num- 
ber of  different  instruments  now  in  use  being  nearly,  or  quite,  as 
great  as  that  of  ophthalmic  surgeons. 

The  most  useful  form  of  ophthalmoscope  is  that  of  Liebreich  ; 
(lie  latest  modification  (Fig.  101)  of  this  instrument  consists  of  a 
silvered  glass  concave  mirror  of  about  eight  inches'  focal  length, 
having  a  central  opening  in  the  silvering  of  a  line  and  a  half  dia- 
meter. The  mirror  is  fixed  in  a  metal  back,  having  a  central 
perforation  about  double  the  diameter  of  the  opening  in  the  silver- 
ing. Upon  the  metal  back  is  fixed  a  clip  for  the  purpose  of  hold- 
ing an  ocular  lens ;  the  back  is  screwed  to  a  handle  about  two  and 
a  quarter  inches  long.  The  accessory  portions  consist  of  two  object 
lenses  of  two  and  a  half  and  three  inches'  focal  length  respect- 
ively,2 and  five  ocular  lenses — two  convex,  of  six  and  twelve 
inches  positive  foci;3  three  concave,  of  eight,  twelve,  and  twenty- 
lour  inches  negative  foci;4  all  are  made  to  fit  into  the  above- 
mentioned  clip.  A  very  convenient  case  contains  the  whole.  [A  far  better  instrument 
is  that  of  Dr.  Loring,  of  New  York,  in  which  twenty-four  lenses  of  different  foci  are  placed 
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Liebreick's  ophthalmoscope. 


1  A  lens  of  two  and  a  half  inches'  focal  length  is  about  equal  to  one  of  sixteen  dioptrics  in  the 
metrical  system. 

2  Sixteen  and  thirteen  dioptrics,  metrical  system. 

3  About  seven  and  three  dioptrics,  convex. 

4  About  five,  three,  and  one  decimal  five  dioptrics,  concave. 
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Loring's  ophthalmoscope.] 


[Fig.  102.  in  a  revolving  disk  behind  the  mirror. 

Such  an  instrument  is  essential  for  the  de- 
termination of  retractive  conditions  of  pa- 
tients' eyes,  when  this  is  attempted  by  the 
ophthalmoscope.  Knapp's  ophthalmoscope 
is  similar  in  construction.] 

Method  of  using  the  ophthalmoscope  

There  are  two  methods  of  using  this  instru- 
ment. The  first,  which  requires  much  prac- 
tice, is  called  the  direct  method  of  exami- 
nation, or  examination  of  the  erect  image, 
with  the  ophthalmoscope  alone,  without  the 
aid  of  a  biconvex  object  lens. 

The  second,  which  is  much  the  easier 
of  the  two,  is  called  the  indirect  method, 
or  examination  of  the  inverted  image:  in 
it  both  the  ophthalmoscope  and  a  biconvex 
lens  are  used. 

Direct  ophthalmoscopic  exami- 
nation— In  this  method  a  virtual  erect 
image  situated  behind  the  eye  is  seen.  The 
examination  is  conducted  in  the  following 
manner : — 

The  patient  being  seated  in  a  dark  room, 
a  gas  or  other  lamp  (gas  being  preferable) 
should  be  placed  at  the  side  corresponding 
to  the  examined  eye,  on  a  level  with  it,  but 
so  situated  as  to  leave  the  cornea  in  shade ; 
he  should  then  be  directed  to  look  forwards 
and  a  little  upwards,  at  some  distant  object,  and  to  keep  the  eyes  as  steady  as  possible. 

Supposing  the  right  eye  to  be  examined,  the  lamp  should  be  placed  at  the  patient's 
right  side  ;  the  observer,  standing  [or  sitting]  in  front  at  a  distance  of  eighteen  inches  or 
two  feet,  should  take  the  ophthalmoscope  in  his  right  hand,  look  through  the  sight  hole 
with  the  right  eye,  and  reflect  the  light  from  the  lamp  through  the  pupil  of  the  patient's 
right  eye.  If  the  examination  be  conducted  properly,  the  pupil  will  appear  of  a  bright 
red  color.  The  observer  should  then  look  for  the  optic  disk,  which  is  situated  rather  to 
the  inner  side  of  the  axis  of  the  eyeball ;  he  will  know  that  the  disk  is  in  view  from  the 
alteration  in  color  of  the  pupil,  which  will  turn  from  red  to  white,  or  pinkish  white. 
Having  obtained  the  peculiar  reflection  of  the  optic  disk,  the  observer  (taking  care  to 
relax  his  own  accommodation)  should  approach  the  eye  until  an  interval  of  only  two 
inches  separates  his  cornea  from  that  of  the  examined  eye.  Some  difficulty  will  be 
experienced  in  keeping  the  eye  illuminated,  increasing  as  the  distance  between  the  ob- 
served and  the  observer  becomes  less ;  this,  however,  will  be  overcome  by  practice.  When 
the  observed  eye  has  been  approached  to  within  a  distance  of  two  to  three  inches  (sup- 
posing both  the  examining  and  examined  eye  to  be  emmetropic),  a  distinct  erect  and 
greatly  magnified  image  of  the  parts  occupying  the  fundus  of  the  latter  should  be  obtained; 
most  observers  will,  however,  find  the  image  sharpened  in  outline  and  detail  by  using  a 
weak  concave  lens  behind  the  sight  hole  of  the  ophthalmoscope  [because  of  the  difficulty 
of  entirely  relaxing  their  own  accommodation].  Should  either  the  observer  or  patient  be 
myopic,  it  will  be  found  necessary,  in  order  to  examine  the  erect  image,  to  place  behind 
the  sight  hole  of  the  ophthalmoscope  a  concave  lens,  which  rather  more  than  neutralizes 
the  existing  ametropia. 

The  examination  of  the  erect  image,  although  requiring  considerably  more  practice 
than  that  of  the  inverted,  should  never  be  neglected,  as  it  gives  much  more  satisfactory 
evidence  of  minute  changes  in  the  fundus  oculi,  all  the  parts  being  seen  highly  magnified 
(about  l-fi-  times).  It  gives,  however,  a  less  extensive  field  of  vision,  on  account  of  the 
size  of  the  objects,  which  only  allows  small  portions  of  them  to  be  seen  through  the  pupil 
at  one  time. 

The  optic  disk,  retinal  vessels,  and  other  parts  occupying  the  fundus,  should  bo  exam- 
ined by  looking  in  different  directions  through  the  pupil ;  the  observed  eye  beins:  kept 
steadily  fixed  during  the  examination  upon  some  distant  and  suitably  situated  object. 

The  right  eye  having  been  examined,  the  lamp  should  bo  placed  on  the  patient's  left 
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side,  and  the  manoeuvre  repeated ;  the  ohserver  using  the  left  hand  and  left  eye,  instead 
of  the  right  hand  and  right  eye.  The  condition  of  refraction  of  the  eye  can  be  diagnosed 
by  the  direct  method  of  examination.    (See  p.  236.) 

Indirect  ophthalmoscopic  examination. — In  this  method  of  examination  an 
inverted  aerial  image  of  the  fundus  oculi  is  formed  by  the  interposition  of  a  biconvex  lens 
between  the  observer  and  observed  eye.    (See  Fig.  103.) 

Fig.  103. 


From  Carter's  translation  of  'Zander  on  the  Ophthalmoscope.'  A,  Observer's,  B,  observed  eye.  F,  The  light,  S, 
The  mirror.  L,  The  biconvex  lens.  a  g  Some  portion  of  the  retina,  or  the  disk.  a'  gi,  Its  inverted  aerial  image 
formed  between  the  mirror  and  biconvex  lens. 

The  position  of  the  patient  and  observer  should  be  the  same  as  for  the  direct  examina- 
tion; the  same  lamp  also  can  be  used,  but  should  be  placed  rather  further  back  and  kept 
on  the  patient's  left  side  during  the  examination  of  either  eye.  The  ophthalmoscope 
should  be  held  in  the  same  manner  and  the  light  reflected  through  the  pupil  as  detailed 
above;  but  the  red  reflection  having  been  obtained,  the  observer  must  not  approach  the 
eye,  but  remain  at  a  distance  of  about  eighteen  inches. 

The  patient  should  be  directed  to  look  at  some  distant  object  so  situated  that  the  axis 
of  tlif  observed  eye  is  turned  somewhat  inwards ;  this  brings  the  optic  disk  (which  lies 
somewhat  to  the  inner  side  of  the  optic  axis)  opposite  the  ophthalmoscope,  and  its  peculiar 
bright  reflection  will  be  at  once  observed. 

The  biconvex  lens  should  then  be  held  in  front  of  the  observed  eye  at  a  distance  about 
equal  to  its  own  focal  length  from  the  cornea,  and  steadied  by  the  observer  resting  his 
ring  and  little  fingers  on  the  patient's  brow.  By  this  means  an  inverted  image  of  the 
optic  disk  and  vessels  of  the  retina  is  immediately  seen,  which,  although  apparently 
within  the  eye,  is  in  reality  formed  in  the  air  between  the  observer  and  the  biconvex 
lens,  and  (in  emmetropia)  at  a  distance  from  the  latter  corresponding  to  its  focal  length. 

If  the  image  of  the  disk  appear  indistinct,  the  observer  may  be  sure  that  his  own  eye  is 
not  accommodated  for  the  distance  at  which  the  image  is  situated,  which  is,  in  reality 
shorter  by  some  inches  than  it  appears  to  be.  Should  this  be  the  case,  the  observer  must 
increase  the  tension  of  his  accommodation,  or  withdraw  somewhat  further  from  the 
observed  eye. 

A  better  method,  however,  than  either  of  the  foregoing,  is  to  employ  habitually,  behind 
the  sight  hole  of  the  ophthalmoscope,  a  convex  ocular  lens  of  about  ten  or  twelve  inches1 
focal  length.  If  this  is  done,  a  clear  and  well-defined  image  will  always  be  obtained 
without  tension  of  accommodation,  provided  precautions  be  taken  that  the  distance  between 
the  observer's  eye  and  the  image  be  not  (/reciter  than  the  focal  length  of  the  convex 
ocular  lens. 

The  disk  and  parts  immediately  surrounding  having  been  examined,  the  patient  should 
be  directed  to  look  straight  forward,  so  as  to  bring  the  region  of  the  yellow  spot  opposite 
the  ophthalmoscope;  this  having  been  carefully  examined,  the  eye  should  be  turned 
upwards,  downwards,  to  the  right  and  left,  so  that  all  parts  of  the  fundus  may  be  examined 
in  turn. 

In  the  indirect  method  of  examination  the  observer  should  use  his  right  eye,  and  hold 
the  ophthalmoscope  in  his  right  hand  and  the  biconvex  lens  in  his  left  in  examination  of 
the  right  eye,  and  vice  versa  in  examination  of  the  left.  [In  the  indirect  method  it  is 
not  as  necessary  for  the  observer  to  change  his  hands  as  in  the  direct  examination.] 


1  Four  or  three  dioptrics. 
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Difficulties  of  Ophthalmoscopic  Examination'. 

Considerable  practice  is  required  in  order  to  become  proficient  in  the  use  of  the  oph- 
thalmoscope; the  beginner  will  be  frequently  much  disheartened  at  his  want  of  success. 
Some  of  the  difficulties  are  only  to  be  overcome  by  practice,  others  are  easily  remedied. 
Reflections  of  the  mirror  f  rom  the  two  surfaces  of  the  object  lens  often  prove  very  trouble- 
some ;  the  inconvenience  arising  from  this  source  is  obviated  by  holding  the  lens  some- 
what obliquely,  when  the  two  images  will  recede  from  each  other  and  leave  a  clear  space 
between  them.  Reflection  from  the  surface  of  the  cornea  may  be  troublesome,  but  can 
usually  be  overcome  by  a  little  manoeuvring.  Contraction  of  the  pupil  is  also  an  insur- 
mountable obstacle  to  the  beginner,  but  can  be  removed  by  dilatation  with  atropine  [or 
duboisia]  ;  for  this  purpose  a  solution  of  one  grain  to  one  ounce  of  water  should  be  dropped 
into  the  eye  about  half  an  hour  before  the  examination  is  made;  or  the  patient  may  he 
ordered  to  use  a  solution  of  one-eighth  grain  to  one  ounce  two  or  three  times  on  the  day 
preceding  it.  When  experience  has  been  gained,  however,  atropine  can  be  dispensed 
with,  except  in  some  few  cases,  or  in  those  where  it  is  necessary  to  make  a  very  careful 
examination  by  lateral  illumination. 

If  the  patient  be  directed  to  look  at  a  distant  object  the  accommodation  is  relaxed,  and 
sufficient  increase  in  the  pupillary  area  will  generally  take  place. 

Every  ophthalmoscopic  examination  should  be  conducted  on  a  certain  definite  system. 

Tlir  first  step  should  be  to  examine  the  condition  of  the  refractive  media  by  lateral 
illumination. 

Next,  the  condition  of  refraction  of  the  eye  and  the  state  of  the  vitreous  chamber  should 
be  ascertained  by  the  direct  method  of  examination. 

Thirdly,  a  general  survey  of  the  fundus  oculi  should  be  made  by  the  indirect  method. 

And  fourthly,  any  abnormalities  having  been  discovered  by  the  indirect  examination 
should  be  fully  and  carefully  studied  in  detail  by  the  direct  method. 

If  this  systematic  plan  of  examination  be  carefully  carried  out  few  mistakes  will  be 
made,,  and  no  abnormality  of  importance  is  likely  to  be  overlooked. 


(  Avri.ii/a/  edq 


Normal  Appearance  of  Parts  seen  by  the  Ophthalmoscope. 

The  refractive  media  (cornea,  aqueous  humor,  lens,  and  vitreous),  as  stated  under 
Lateral  Illumination,  are  perfectly  transparent. 

The  retina  is  either  quite  transparent  and  colorless,  or  in  dark  eyes  may  appear  as  a 
faintly  gray  cloudr  covering  the  choroid ;  its  position  is  marked  by  that  of  its  bloodvessels. 

The   bright  red  reflection  pre- 
[Fig.  104.  viously  mentioned  is   due  to  the 

blood  in  the  choroid  ;  the  depth  in 
color  of  the  reflection  varies  with 
the  amount  of  pigmentation  of  this 
vascular  tunic — in  blue  or  gray  eyes 
it  is  light  red,  in  dark  ones  of  a 
much  deeper  tint,  and  in  the  negro 
appears  to  be  dark  blue.  The  parts 
of  the  fundus  oculi  requiring  special 
attention  are  the  optic  disk  and 
parts  immediately  surrounding  it, 
and  the  region  of  the  yellow  spot. 

The  disk  appears  at  first  sight  to 
be  of  an  uniform  pale  pink  color, 
but  on  closer  examination  different 
portions  are  found  to  present  differ- 
ent shades. 

Its  centre  is  pale,  or  even  white; 
next  to  this  succeeds  a  zone  of  pink, 
this  being  again  bounded  by  an 
apparently  double  border  of  lighter 
color.  The  pale  appearance  of  the 
Diagram  of  the  fundus  of  the  eye.]  central  portion  of  the  disk  is  caused 

by  connective  tissue  surrounding  the 
bloodvessels  in  this  situation.  The  succeeding  pink  zone  consists  entirely  of  nerve-fibres 
and  delicate  capillaries.    The  outer  pale  double  border  is  formed  by  the  margins  of  the 


OPHTHALMOSCOPIC  EXAMINATION. 


233 


sclerotic  and  choroidal  rings,  which  do  not  accurately  cover  each  other,  the  choroidal  ring 
being  somewhat  greater  in  diameter  than  the  sclerotic  opening,  the  margin  of  which  being 
left  uncovered  by  pigment,  shines  through  the  transparent  nerve-fibres. 

Both  the  white  central  portion  and  the  outer  ring  are  in  some  cases  so  distinctly  marked 
thai  the  appearance  produced  might  be  taken  by  an  inexperienced  observer  as  evidence 
of  disease,  but  both  conditions  are  perfectly  consistent  with  health.  From  the  pale  cen- 
tral portion  of  the  disk  proceed  the  retinal  bloodvessels;  these  appear  upon  its  surface 
usually  at  the  same  point,  but  may  emerge  separately  or  in  groups  of  two  or  three. 

As  a  rule  about  eight  vessels  are  seen,  upon  or  close  to  the  disk,  four  of  these  being 
aid  lies,  with  a  corresponding  number  of  veins;  two  of  each  pass  upwards  and  a  like 
number  downwards,  to  be  distributed  over  the  retina.  The  lateral  branches  are  compara- 
tive lv  insignificant,  and  are  given  off  from  the  principal  trunks,  either  upon  the  nerve 
surface  or  in  the  retina  near  its  margin. 

The  veins  are  distinguished  from  the  arteries  by  being  of  greater  calibre,  the  proportion 
being  about  three  to  two.  There  is  also  a  difference  in  color  between  the  two,  the  veins 
being  the  darker;  the  arteries  are  marked  by  a  double  contour,  and  their  central  portion 
is  much  lighter  than  their  borders. 

Occasionally  a  dark  spot  is  noticed  in  one  of  the  vessels  at  its  origin  or  termination  in 
the  disk.  This  might  be  taken  for  a  clot,  but  the  appearance  is  caused  by  a  peculiar 
arrangement  of  the  vessel,  which  at  this  point  is  seen,  as  it  were,  on  end  and  foreshortened. 

Spontaneous  pulsation  of  some  of  the  retinal  veins  may  also  be  observed  ;  the  occurrence 
of  venous  pulsation  is,  however,  perfectly  consistent  with  health,  and  has  no  pathological 
import. 

In  any  eye,  pulsation,  both  arterial  and  venous,  can  be  produced  by  pressure  upon  the 
globe,  but  should  it  occur  spontaneously  in  the  arteries  has  the  gravest  significance.  (See 
Glaucoma.) 

Anomalies  of  Optic  Disk,  &c,  consistent  with  Health. 

Certain  phenomena  are  not  unfrequently  observed  with  the  ophthalmoscope,  which 
although  contrary  to  the  condition  usually  met  with,  are  perfectly  consistent  with  a  normal 
state  of  the  parts. 

The  appearances  caused  by  the  connective  tissue  surrounding  the  central  vessels,  the 
occurrence  of  pulsation,  unusual  distribution,  and  existence  of  dark  spots  in  the  latter, 
together  with  the  unusual  distinctness  of  the  sclerotic  ring,  have  been  already  mentioned. 

Other  anomalies  are — 

1.  A  dark  crescentic  figure  bordering  some  portion  of  the  margin  of  the  disk.  This 
appearance  is  caused  bva  peculiar  arrangement  of  the  choroidal  pigment;  it  is  congenital. 

2.  Variations  in  depth  of  color  of  the  disk  are  frequently  met  with.  Due  regard  must 
lie  had  to  the  color  of  the  surrounding  fundus  informing  an  opinion  as  to  whether  the 
tint  in  any  particular  case  is  so  much  deepened  or  lessened  as  to  constitute  a  diseased 
condition. 

In  light  eyes  the  disk  appears  much  redder  than  in  dark,  the  apparent  difference  being 
due  more  to  contrast  with  the  surrounding  parts  than  to  actual  change  in  color. 

Slight  deviations  are  only  to  be  determined  by  careful  examination  and  long  experi- 
ence. 

3.  Evacuation  of  the  optic  disk  Not  unfrequently  a  sloping  or  even  abrupt  depression 

is  met  with  occupying  the  centre  of  the  disk,  but  usually  extending  somewhat  further 
towards  the  yellow  spot  than  in  other  directions.  The  whole  nerve  surface,  however,  is 
never  included  in  the  cup;  the  vessels  do  not  bend  under  its  edge,  their  calibre  is  not 
altered,  neither  is  spontaneous  arterial  pulsation  observed,  as  may  be  the  case  in  the  exca- 
vation of  glaucoma.    (See  Glaucoma.) 

I.  Persistence  of  the  hyaloid  artery  Occasionally  a  small  whitish  cord  maybe  seen 

extending  from  the  centre  of  the  disk  to  the  back  of  the  lens  ;  it  is  the  remains  of  a  vessel 
which,  during  foetal  life,  nourished  the  latter  structure. 

5.  Senile  changes  As  age  advances,  the  refractive  media  become  less  transparent,  the 

retina  grows  somewhat  hazy,  and  the  disk  appears  whiter  than  natural. 

6.  An  appearance  of  white  wisp-like  patches,  extending  from  some  part  of  the  margin 
of  the  disk  over  the  surrounding  fundus.  These  patches  have  irregular  jagged  borders, 
and  are  often  of  considerable  size  ;  the  retinal  vessels  pass  through  and  are  obscured  by 
them.  Occasionally  white  threads  may  be  continued  for  a  considerable  distance  along 
the  sides  of  the  vessels. 
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The  patches  tire  caused  by  the  opaque  nerve-sheaths  which  should  cud  at  the  lamina 
cribrosa,  being  accidentally  continued  beyond  this  point  into  the  transparent  retina  ;  they 
are  congenital,  and  do  not  interfere  with  vision. 

7.  The  choroidal  vessels  are  at  times  (especially  in  light  eyes)  very  plainly  visible, 
appearing  as  an  irregular  network  of  pale  pink  bands. 

The  region  of  the  yellow  spot  presents  in  health  no  very  marked  ophthalmoscopic  signs, 
but  requires  special  notice,  as  it  is  frequently  the  seat  of  pathological  lesions.  In  the 
normal  condition  it  is  recognized  by  the  absence  of  bloodvessels,  which  appear  to  avoid 
this  part  of  the  retina,  and  pass  above  and  below  it ;  by  some  deepening  in  color,  and 
occasionally  an  indistinct,  dark,  transversely  oval  figure  can  be  detected. 

IV.  Examination  by  Manipulation. 

The  fourth  method  of  examination,  by  manipulation,  consists  simply  in  ascertaining 
the  tension  of  the  globe  by  digital  pressure.  The  examination  should  be  conducted  as 
follows : — 

The  patient  being  directed  to  look  downwards  and  close  the  eye  gently,  but  not  to 
screw  up  the  lids,  the  surgeon  should  make  gentle  alternate  pressure  with  the  forefinger  of 
each  hand  placed  upon  the  closed  upper  lid ;  the  pressure  should  be  made  in  a  direction 
backwards  and  somewhat  downwards,  so  as  to  compress  the  globe  against  the  floor  of 
the  orbit. 

In  health  the  eyeball  is  firm,  tense,  and  semi-fluctuating;  in  disease  the  tension  may 
deviate  in  the  direction  of  increase  or  decrease.  The  degree  of  tension  may  be  expressed 
as  follows : — 

If  normal,  as  Tn ;  if  above  par,  as  T  +  1,  T  +  2,  T  +  3,  according  to  the  amount  of 
increase;  if  below  par,  as  T —  1,  T  —  2,  T  —  3.  If  a  doubt  exist,  asT  -f-  ?  or  T  —  ?, 
according  as  the  doubt  is  on  the  side  of  increase  or  decrease. 

REFRACTION,  ACCOMMODATION,  ACUTENESS,  AND  FIELD  OF  VISION. 

Definition. — By  refraction  of  the  eye  we  understand  the  power  which  the  refractive 
media  (cornea,  humors,  and  lens)  possess  by  virtue  of  their  curvatures  and  densities  of 
bringing  together  parallel  rays  of  light,  and  forming  them  into  an  image  at  a  certain  spot 
(known  as  the  principal  focus  of  the  refractive  or  dioptric  system),  without  the  employ- 
ment of  any  adjusting  power. 

The  refraction  is  said  to  be  normal  or  abnormal  according  to  the  position  of  the  retina 
with  regard  to  the  focus  of  the  dioptric  system.  The  former  condition  is  known  as  ennne- 
tropia,  the  latter  as  ametropia,  the  terms  normal  and  abnormal  being  seldom  applied. 

Emmetropia — The  emmetropic  eye  (Fig.  105,  a)  is  of  such  a  shape  that  the  retina 
is  situated  at  the  focus  of  the  dioptric  system,  and  in  such  a  position  that  a  distinct  and 
inverted  image  of  any  object  (the  rays  of  light  proceeding  from  which  are  parallel)  is 
formed  upon  the  layer  of  rods  and  cones. 

Ametropia — The  ametropic  eye  differs  from  the  emmetropic  in  two  opposite  direc- 
tions ;  the  deviations  are  known  as  anomalies  of  refraction.  In  the  first  and  (in  this 
country)1  most  commonly  met  with  anomaly  the  retina  lies  within  the  focus  of  the  dioptric 
system  ;  that  is  to  say,  the  axis  of  the  eyeball  is  too  short  from  before  backwards ;  and 
images  of  objects,  the  rays  of  light  proceeding  from  which  are  parallel,  are  formed  behind 
the  retina  instead  of  in  its  substance.  This  anomaly  is  known  as  hypermetropia,  or  far 
sight  (see  Fig.  105,  b). 

To  the  second  anomaly  an  opposite  state  of  things  pertains ;  the  axis  of  the  eyeball 
from  before  backwards  is  too  long,  consequently  the  retina  comes  to  lie  outside  the  focus 
of  the  dioptric  system,  and  the  image  of  an  object,  the  rays  of  light  coming  from  which 
are  parallel,  is  formed  in  front  of  it.  This  anomaly  is  known  as  myopia,  or  short  sight 
(see  Fig.  105,  c). 

[In  order  to  determine  which  form  of  abnormal  refraction  was  most  common  in  children, 

>  It  is  generally  believed  amongst  English,  and  is  also  reported  by  continental  ophthalmologists, 
that  in  this  country  hypermetropia  is  of  more  frequent  occurrence  than  myopia.  It  appears  to  me 
that  the  reverse  may  obtain.  We  are  rarely  in  hospital  practice  consulted  about  slight  myopia,  as  it 
gives  no  inconvenience.  On  the  other  hand,  a  very  slight  degree  of  hypermetropia  may  incapaci- 
tate the  sempstress,  skilled  mechanic,  or  clerk,  so  that  whereas  we  get  all  degrees  of  hypermetropia, 
we  are  only  applied  to  in  the  higher  degrees  of  myopia. 
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before  the  eyes  were  subjected  to  much  use,  Dr.  Ely1  of  New  York  examined  with  the 
ophthalmoscope  154  eyes  in  90  children,  of  whom  all  but  G  were  under  two  months  of  age. 
Of  this  number,  14  per  cent,  were  emmetropic,  18  per  cent,  myopic,  69  per  cent,  hyper- 
metropic] 

Fig.  105.2 


From  Donders,  '  Accommodation  and  Refraction  of  the  Eye.'   a.  Einnietropia.    b.  Hypermetropia.    c,  Myopia. 

The  diagnosis  of  anomalies  of  refraction  can  be  made  by  trial  with  lenses,  or  by  direct 
ophthalmoscopic  examination.  If  we  wish  to  diagnose  and  measure  the  degree  of  anoma- 
lies of  refraction  by  trial  with  lenses  we  must  be  provided  with  a  set  of  trial  glasses  and  a 
book  of  Snellen's  test  types  {see  p.  241). 

The  trial  glasses,  which  are  now  coming  very  generally  into  use,  are  arranged  according 
to  what  is  known  as  the  "metrical  system."  The  unit  in  this  system  is  a  lens  of  one 
metre  focal  length;  it  is  called  a  "  dioptric"  (  =  D).  A  lens  of  two  dioptrics  is  double  the 
strength  of  that  of  one  dioptric,  and  has  a  focal  length  of  half  a  metre  (fifty  centimetres), 
and  so  on.  The  box  of  trial  glasses  contains  convex  and  concave  spherical  and  cylindrical 
lenses.    It  can  be  obtained  from  any  good  optician. 

We  test  refraction  with  lenses  as  follows  : — Having  placed  our  patient  at  6  metres  from 
the  sheet  on  which  are  printed  letters  from  D  =  63  to  D  =  G0,  we  direct  him  to  look  towards 
it.  Should  he  be  hypermetropic  he  will  be  able  to  make  out  all  or  most  of  the  letters  ;  he 
will  already  have  told  us  that  he  cannot  see  to  do  near  work  or  read  for  any  length  of  time 
without  the  eyes  becoming  fatigued  and  vision  growing  misty.  We  ascertain  how  many 
of  the  letters  can  be  read  by  each  eye  separately.  Should  both  eyes  read  the  same  letters, 
we  hold  before  them  convex  glasses,  beginning  with  -(-ID,  and  continue  the  trial  until 
we  have  ascertained  the  strongest  convex  lens  with  which  the  greatest  attainable  acuteness 
of  vision  is  still  maintained.  Thus,  supposing  our  patient  reads  D  =  6  at  G  metres,  we 
find  the  strongest  convex  lens  with  which  he  can  still  read  D  =  6;  should  he  read  D  =  12 
without  a  convex  lens,  and  D  =  G  by  the  aid  of  one,  we  find  the  strongest  with  which  he 
can  still  read  D  =  6  ;  if  we  cannot  improve  vision,  so  that  he  reads  more  than  D  =  12, 
we  find  the  strongest  convex  glass  with  which  he  can  still  read  D  =  12,  and  so  on.  Should 
there  be  a  difference  between  the  two  eyes,  we  must  test  the  refraction  of  each  separately, 
keeping  one  covered  during  the  trial  of  the  other.  The  strongest  convex  lens  which  still 
allows  the  patient  to  see  as  well  at  a  distance  as  is  possible,  either  with  or  without  the  aid 
of  glasses,  shows  a  part  of  the  accommodative  power  which  he  was  obliged  to  exercise  in 
order  to  bring  parallel  rays  of  light  to  a  focus  upon  the  retina  of  his  too  short  eye.  The 
employment  of  such  a  lens  prevents  this  waste  of  accommodation,  and  reserves  it,  to  be  used 
when  required  for  near  work.  [The  whole  amount  of  hypermetropia  can  only  be  determined 
after  paralyzing  the  accommodation  with  atropia.    This  will  be  explained  hereafter.] 

Should  our  patient  be  myopic,  he  will  probably  tell  us  that  he  is  near-sighted  ;  he  will 
make  out  but  few  or  none  of  the  letters  at  6  metres  ;  if  the  small  types  be  given  him  to 

['  Archives  of  Ophthalmology,  March,  1880.] 

4  In  these  diagrams  <j>"  shows  posterior  focal  points  of  the  dioptric  system — j  in  b  and  c  the 
abnormal  position  of  the  retina. 

•  The  smaller  letters  D  =  5,  D  =  4,  D  =  3,  &c,  placed  at  their  proper  distances,  will  do  equally 
well  if  we  have  not  a  distance  of  6  metres  at  disposal. 
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read,  he  will  hold  them  near  the  eyes,  but  will  make  out  the  smallest,  provided  the  book 
be  held  close  enough. 

We  notice  at  what  distance  the  small  types  can  be  read  by  each  eye  separately,  and,  as 
in  hypermetropia,  if  there  be  no  difference  between  the  two  test  their  refraction  together. 

We  tell  our  patient  to  look  towards  the  sheet  on  which  are  the  letters  from  D=  G  to 
D  =  60,  and  hold  before  his  eyes  concave  lenses  beginning  with  that  the  negative  focal 
length  of  which  corresponds  to  the  distance  at  which  small  types  are  read. 

Thus,  if  the  small  types  can  be  read  at  twenty  centimetres,  we  begin  the  trial  with  a 
lens  of  5  D,  the  negative  focal  length  of  which  is  twenty  centimetres. 

We  continue  the  trial  until  we  have  found  the  tveahest  concave  lens  with  which  distant 
letters  can  be  most  plainly  seen.  Should  our  patient  by  the  aid  of  any  concave  lens  he 
able  to  read  D  —  6  at  6  metres,  we  find  the  iveakest  with  which  D  =  6  can  still  be  read. 
Should  he  be  able  only  to  make  out  D  =  24,  I)  =  12,  &c,  we  must  still  find  the  weakest 
concave  lens  with  which  the  best  vision  is  attainable. 

As  in  hypermetropia,  should  there  be  a  difference  between  the  two  eyes,  we  test  each 
eye  separately. 

AYe  must  be  careful  to  ascertain  the  iveakest  lens  with  which  the  best  vision  for  distant 
letters  is  attainable,  because  we  wish  only  to  so  open  out  the  pencil  of  parallel  rays  of  light 
as  to  allow  of  their  being  brought  to  a  focus  in  the  retina  of  the  too  long  eyeball. 

If  we  give  too  strong  a  lens  our  patient  will  see  equally  well;  but  then  we  have  opened 
out  the  pencil  of  parallel  rays  too  much,  and  he  must  use  his  accommodative  power  in 
order  to  overcome  the  excessive  divergence. 

In  the  diagnosis  and  measurement  of  anomalies  of  refraction  by  direct  ophthalmoscopic 
examination  we  act  upon  the  same  principles  as  in  the  diagnosis  by  trial  with  lenses  ;  with 
this  exception,  however,  that  we  use  our  own  eye  as  a  test,  instead  of  the  patient's  vision. 

As  stated  at  p.  230,  nothing  of  the  details  of  the  fundus  of  the  emmetropic  eye  can  be 
clearly  made  out  until  we  have  approached  it  very  near.  Now,  on  the  contrary,  should 
any  object  occupying  the  fundus  be  clearly  seen,  whilst  we  are  still  separated  from  the 
observed  eye  by  a  considerable  interval,  we  may  be  certain  that  we  have  to  deal  with  an 
anomaly  of  refraction. 

The  question  now  arises,  Is  the  case  one  of  hypermetropia  or  myopia  ?  We  answer  the 
question  by  ascertaining  whether  the  object  we  see  is  viewed  in  an  erect  or  inverted  posi- 
tion. If  the  former,  the  eye  is  hypermetropic,  if  the  latter,  it  is  myopic.  We  can  ascertain 
the  position  of  the  image  by  moving  our  head  from  side  to  side.  If  the  image  be  erect,  it 
will  move  in  the  same,  if  inverted,  in  an  opposite,  direction  to  the  movements  of  the  head. 

If  we  wish  to  ascertain  the  amount  of  hypermetropia  or  myopia  present,  we  take  one  of 
the  ophthalmoscopes  mentioned  below;  go  as  close  as  possible  to  the  patient's  eye,  revolve 

the  lens  containing  disks  placed  at  the 
back  of  the  instrument  until  we  have 
ascertained,  in  hypermetropia,  the  strong- 
est convex,  in  myopia,  the  weakest  con- 
cave, lens  with  which  we  can  still  see 
clearly  the  optic  disk  and  retina  vessels. 

The  number  of  dioptrics  of  the  strongest 
convex  or  weakest  concave  lens  with 
which  the  greatest  attainable  acuteness  of 
vision  for  distant  letters  is  still  maintained, 
expresses  what  is  known  as  the  degree  of 
"ametropia."  Thus,  we  say  that  an  eye 
which  sees  as  clearly  or  more  clearly 
through  a  convex  lens  of  two  dioptrics 
has  a  hypermetropia  of  2  D,  an  eye  of 
which  the  acuteness  of  vision  is  most  im- 
proved by  a  concave  of  lens  of  three  diop- 
trics has  a  myopia  of  3  D,  and  so  on. 

The  same  holds  good  in  the  measure- 
ment of  anomalies  of  refraction  by  the 
ophthalmoscope.  The  strongest  convex 
lens  in  a  case  of  hypermetropia,  the 
weakest  conca  ve  in  one  of  myopia,  through 
which  a  clear  view  of  the  fundus  can  still 
be  obtained,  expresses  the  degree  of 
"  ametropia"  present. 


Fig.  106. 


Oldham's  ophthalmoscope. 
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Two  very  useful  ophthalmoscopes,  by  means  of  which  anomalies  of  refraction  cannot 
only  be  diagnosed,  but  also  accurately  measured,  have  been  devised,  one  (Fig.  107)  by 
Mr.  Charles  J.  Oldham,  of  Brighton  (see  1  Report  of  Fourth  Ophthalmic  Congress,'  1872), 
and  another  by  Mr.  W.  L.  Purves;  the  latter  is,  I  think,  the  more  convenient  of  the  two.1 
[Keratoscopy,  or  the  examination  of  the  cornea,  has  recently  been  proposed  as  a  means 
of  detecting  refractive  errors.] 

The  treatment  of  anomalies  of  refraction  consists  mainly  in  neutralizing  the  defect 
by  suitable  spherical  lenses.  We  must,  however,  in  myopia  take  care  not  to  give  too 
strong  glasses.  [And  in  hypermetropia  it  is  not  always  possible  for  the  patient  to  use  at 
firsl  t he  glass  entirely  correcting  the  ametropia.  It  is  often  necessary  to  begin  with  a 
weaker  lens.] 

For  further  information  on  the  subject  of  refraction  the  reader  is  referred  to  works 
treating  specially  of  ophthalmic  subjects,  more  especially  to  that  on  'The  Accommodation 
and  Refraction  of  the  Eye'  (Donders). 

[The  technical  description,  given  above,  may  be  confusing  to  the  reader,  who  has  had 
little  acquaintance  with  the  practical  surgery  of  the  eye;  and  the  Editor  therefore  feels 
justified  in  presenting  the  subject  in  the  manner  employed  in  teaching  his  own  students. 

Ametropia  or  abnormal  refraction  By  refractive  errors  are  meant  those 

defects  of  vision,  that  depend  upon  imperfect  focusing  of  the  image  upon  the  percipient 
layer  of  the  retina.  If  the  photographer's  camera  has  not  the  length  which  corresponds 
to  the  power  of  its  lens,  or  if  his  instrument  will  admit  of  only  a  limited  amount  of 
adjustment,  it  becomes  useless,  because  of  refractive  errors.  To  an  ordinary  observer  it 
will  appear  to  be  a  perfect  camera,  just  as  refractive  disorders  of  the  eye  produce  no  change, 
except  secondarily,  in  the  external  appearance  of  the  organ  of  vision.  This  is  the  reason 
that  many  such  cases  are  overlooked,  and  treated,  of  course  ineffectually,  for  other  diseases. 
It  must  be  premised  that  the  humors  of  the  eye,  especially  the  crystalline,  act  as  an  ordi- 
nary double  convex  lens,  and  tend  to  converge  the  rays  of  light,  that  pass  through  them, 
so  that  an  accurate  picture  is  projected  upon  the  retina.  Kays  from  distant  objects  are 
practically  parallel,  and  these  are  focused  upon  the  retina  by  the  crystalline  lens  in  its 
ordinary  condition.  If,  however,  the  object  approach  the  eye,  the  rays  from  it  become 
divergent;  and,  as  is  readily  seen,  a  more  powerful  lens  must  be  employed  to  bring  these 
divergent  rays  to  a  focus,  or  else  the  screen  (retina),  on  which  the  image  is  to  be  thrown,  must 
be  moved  farther  away.  The  power,  which  the  eye  possesses,  of  increasing  the  convexity 
of  its  lens,  in  order  to  get  a  distinct  image  of  near  as  well  as  of  remote  objects,  is  called 
its  power  of  accommodation,  and  is  exerted  by  the  ciliary  muscle,  which  is  incessantly 
changing  its  tension,  as  the  eye  looks  from  object  to  object,  situated  at  varying  distances. 

It  is  evident  that  two  abnormal  conditions  of  the  eye  may  exist  at  birth,  which  will 
interfere  with  the  proper  focusing  of  the  image  on  the  retina,  and  consequently  cause 
indistinct  vision.  The  eye  may  be  too  long,  or  too  short,  and,  in  either  case,  the  retina 
will  not  be  placed  in  the  focus  of  the  lens,  when  the  muscle  of  accommodation  is  at  rest. 

Myopia. — If  the  retina  is  placed  behind  the  focal  point,  the  rays  of  light  are  brought 
to  a  locus  before  reaching  it,  and,  therefore,  an  indistinct  image  is  cast  upon  the  sensitive 
layer.  This  is  the  condition  in  myopia,  or  nearsightedness,  so  called  because  the  patient 
can  distinctly  see  only  near  objects.  He  cannot  see  distant  things,  because  parallel  rays 
are  brought  to  a  focus  in  front  of  his  retina ;  but  near  objects  are  visible,  because  the 
iavs  from  them  diverge,  and,  hence,  are  not  focused  as  soon  as  parallel  ones,  but  fall  upon 
the  retina  properly. 

Hypermetropia  The  opposite  condition,  in  which  the  axis  of  the  eye  is  short,  and 

the  retina,  therefore,  too  near  the  lens,  is  called  hypermetropia,  and  results  in  indistinct 
vision,  because  the  lens,  in  its  state  of  relaxation,  cannot  converge  the  parallel  rays  soon 
enough  to  form  a  sharp  picture  on  the  retina. 

It  will  be  readily  understood,  however,  that  the  ciliary  muscle  may,  by  causing  an  increase 
of  the  convexity  of  the  lens,  increase  its  refractive  power  sufficiently  to  bring  the  parallel 
rays  to  a  focus  on  the  retinal  screen.  As  long  as  the  muscle  is  able  to  keep  up  this  state 
of  tension,  there  will  be  sharp  vision  for  distance;  but  when  the  object  to  be  seen  is 
brought  to  a  near  point,  which  always  requires,  as  stated  above,  more  convexity  of  the  lens, 
the  ciliary  muscle  has  little  or  no  reserve  power  to  produce  this  effect,  because  most  of  its 
power  has  been  called  upon  to  give  sharp  distant  vision,  which,  in  the  normal  conditions, 

1  Many  other  refraction  ophthalmoscopes  are  in  use,  but  the  two  mentioned  and  another  smaller 
and  cheaper  instrument,  known  as  Loring's  ophthalmoscope,  will  be  found  as  useful  as  any.  [The 
improved  instruments  of  Loring  and  Knapp,  mentioned  on  p.  230,  leave  nothing  to  be  desired  as  to 
convenience  and  accuracy.] 
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should  require  no  muscular  action  whatever.  Hence,  hypermetropic  patients  may  have 
perfect  vision  for  distance,  but  when  they  attempt  to  read  or  sew,  the  objects  looked  at  are 
distinct  for  a  few  minutes  only;  and  then,  as  the  overtaxed  ciliary  muscle  becomes  wearied, 
it  fails  to  keep  up  sufficient  convexity  of  the  lens,  and  either  blurring  of  the  book  or  work 
occurs,  or  the  effort  gives  the  patient  severe  headache  and  pain  in  the  eyes.  These  are  the 
eases  which  mislead  so  many,  who  have  not  acquired  a  familiarity  with  this  condition. 
The  patient  sees  well  ordinarily,  and  there  is  no  apparent  change  in  the  eye  ;  hence.,  the 
distress  on  reading  is  ascribed  to  neuralgia  or  nervous  headache,  and  the  patient,  dosed 
accordingly. 

From  what  has  been  said,  it  will  be  seen  that  the  ciliary  muscle,  by  its  endeavor  to 
furnish  the  hypermetropic  patient  with  distinct  vision  for  distant  objects,  is  kept  in  a  state 
of  constant  action,  and  thus  neutralizes,  as  much  as  possible,  the  hypermetropia.  If  it 
has  sufficient  power,  it  neutralizes  it  entirely,  and  there  is  no  loss  of  acuity  of  distant 
vision ;  but  very  often  it  is  not  able  to  do  this,  and  we  have  only  a  portion  of  the  hyperme- 
tropia compensated  for  by  the  use  of  the  ciliary  muscle.  The  portion  neutralized  or  masked 
is  called  the  "  latent  hypermetropia,"  while  that  which  is  apparent  even  when  the  muscle 
of  accommodation  is  doing  its  best,  is  denominated  the  "  manifest  hypermetropia."  To 
determine  the  total  amount  of  refractive  defect,  we  must  therefore  paralyze  the  muscle,  by 
applying  atropia  to  the  eye.  We  find,  in  a  half  hour  after  doing  so,  that  the  patient's  vision 
is  greatly  diminished,  and  much  more  than  accounted  for  by  the  glare  caused  by  the 
dilated  pupil.  This  rough  test  might  well  be  used  by  those  who  have  no  accurate  means 
of  examining  for  hypermetropia.  If  a  patient  has  headache,  and  blurring  of  letters,  when 
reading,  find  out  lohat  size  print  he  is  able  to  read  at  twenty  feet  distance  ;  then  put  a 
drop  of  a  four-grain  solution  of  atropia  in  his  eyes,  and  after  the  lapse  of  an  hour  test 
his  vision  again.  If  he  can  see  only  letters  that  are  considerably  larger  than  those  he 
saw  before,  it  is  evident  that  the  former  amount  of  vision  was  due  to  action  of  the  ciliary 
muscle,  which  is  now  paralyzed  by  atropine  ;  hence  he  is  hypermetropic. 

Correction  by  spectacles. — What  is  the  remedy  for  these  opposite  conditions  of 
myopia,  and  hypermetropia?  Evidently  the  use  of  spectacles.  In  nearsightedness  the 
rays  come  to  a  focus  in  front  of  the  retina,  hence  we  must  use  concave  spectacles,  which 
will  spread  out  the  rays,  before  they  enter  the  eye,  so  that  they  cannot  be  focused  so  far 
forward  in  the  vitreous  chamber.  In  hypermetropia  we  employ  convex  spectacles,  because 
the  object  is  to  focus  the  rays  as  soon  as  possible,  that  they  may  come  properly  upon  the 
retina.  The  convex  lens  causes  convergence,  or  squeezing  together,  to  begin  before  the 
rays  enter  the  eye ;  hence  the  refractive  power  of  the  crystalline  lens  is  sufficient  to  bring 
these  already  converging  rays  to  a  focus  on  the  percipient  layer. 

Astigmatism — There  is  another  refractive  defect  of  the  eye,  which  must  be  men- 
tioned.   Let  us  suppose  that  the  cornea,  instead  of  being  a  spherical  surface,  refracting 

equally  all  rays  that  fall  upon  it,  whatever  be  their 
[Fig.  107.  plane,  is  warped,  so  to  speak,  and  therefore  brings 

to  a  focus  rays  coming  in  a  horizontal  plane  sooner 
than  those  coming  in  a  vertical  plane ;  or  vice  versa. 
The  manifest  result  will  be  indistinct  vision,  for  if 
one  plane  is  of  normal  refraction  the  other  must  be 
either  myopic  or  hypermetropic.  It  is  easily  under- 
stood that  we  may  find  cases,  in  which  the  degree 
of  myopia  is  different  in  the  two  meridians,  those 
that  have  different  degrees  of  hypermetropia  in  the 
meridians,  and  even  eyes  presenting  myopia  in  one 
direction  with  hypermetropia  in  the  other.  This 
condition  is  denominated  astigmatism,  and  is  a  com- 
plicated condition  to  correct,  because  the  meridian*; 
of  different  refraction  may  not  be  horizontal  and 
vertical,  but  at  any  angle,  though  usually  keeping 
at  right  angles  to  each  other.  We  use  here  lenses 
Green's  test  card  for  astigmatism.]  which  are  curved  in  one  direction  but  not  in  the 

other,  constituting  what  the  optician  calls  cylindri- 
cal lenses.  These  must  be  set  in  the  frame  to  correspond  with  the  axis  of  the  astigma- 
tism. The  further  details  of  the  correction  of  astigmatism  are  too  complicated  to  be 
inserted  in  a  text-book  of  general  surgery  such  as  this. 

The  simplest  way  for  one,  who  is  not  specially  trained  in  the  matter,  to  obtain  an  idea 
of  the  amount  and  character  of  the  astigmatism,  is  to  use  the  test  chart  of  Dr.  Green  of 


RANGE   OF  ACCOMMODATION. 


239 


St.  Louis.  This,  as  seen  in  the  figure,  consists  of  a  number  of  radiating  lines.  Let  the 
patient  lcok  at  this  with  one  eye  only,  and  the  line  appearing  brightest,  and  that 
seeming  dimmest,  to  him  will  give  the  direction  of  astigmatism.  The  difference  between 
the  lenses  required  to  make  each  one  of  these  lines  perfectly  bright  will  represent  the 
amount  of'  astigmatism. 

Necessity  of  using  atropia — In  correcting  all  cases  of  hypermetropia  and  of 
astigmatism  the  ciliary  muscles  should  be  paralyzed  by  atropia,  or  duboisia,  instillations  as 
a  preparatory  step.    Even  in  myopia  this  may  at  times  be  advisable.1 

Presbyopia — The  reader  must  be  careful  not  to  confound  the  condition  described 
above,  under  the  name  of  hypermetropia,  with  old  sightedness,  or  presbyopia.  In  this 
condition  there  is  a  loss  of  the  focusing  power  for  near  objects,  due  to  a  senile  hardening 
of  the  lens,  which  renders  it  difficult  for  the  ciliary  muscle  to  increase  its  convexity! 
Hence  for  near  work  old  people  are  obliged  to  use  convex  glasses  to  supplement  this  loss 
in  accomodative  power.  The  fact,  that  hypermetropia  and  presbyopia  are  equally  relieved 
by  convex  lenses,  misleads  many,  who  imagine  they  are  the  same  affection.  It  must  be 
remembered  that  one  is  due  to  abnormal  shortness  of  the  antero-posterior  diameter  of  the 
eye,  while  the  other  depends  on  an  inability  of  the  ciliary  muscle  to  change  the  shape  of 
the  hardened  lens.  There  is  also,  probably,  a  Aveakening  of  the  power  of  the  ciliary 
muscle  itself  in  presbyopia.  A  presbyopic  person  has  the  same  vision  for  distance  that 
he  always  had.  If  he  had  normal  vision  for  distance  in  youth  he  has  it  still,  but  is 
obliged  to  wear  glasses  for  near  work,  such  as  reading.  If  he  required  concave  or  convex 
glasses  in  his  younger  days,  in  order  to  obtain  perfect  vision  of  distant  objects,  he  still 
requires  them,  but  must  put  on  an  additional  pair  of  convex  glasses  when  he  desires  to 
read  or  write.  Of  course,  instead  of  wearing  two  separate  pairs  of  spectacles,  at  one 
time,  when  he  reads,  he  may  use  a  stronger  convex  if  he  be  hypermetropic,  or  diminish 
the  strength  of  his  concave  lenses  if  he  be  myopic,  which  is  the  same  as  placing  a  second 
pair  of  convex  glasses  in  front  of  the  spectacles  frame  usually  worn.  Many  myopic,  or 
nearsighted,  persons  can  read  comfortably  by  merely  removing  their  distance  glasses; 
which  is  identical  with  putting  a  convex  glass  in  front  to  neutralize  the  concave  one  worn 
for  distance.  It  is  now  I  trust  intelligible  to  the  student  that  a  patient  may  be  near- 
sighted and  presbyopic  (sometimes  called  far-sighted)  at  the  same  time  J.  B.  R.] 

Accommodation. 

By  accommodation  is  meant  the  power  which  the  eye  possesses  of  altering  the  condition 
of  its  refractive  media,  so  as  to  form  upon  the  retina  images  of  near  objects,  the  rays  of 
light  from  which  are  divergent,  equally  as  distinct  as  images  of  more  distant  ones,  the 
rays  of  light  from  which  are  parallel,  or  nearly  so. 

The  power  of  accommodation  depends  upon  the  elasticity  of  the  crystalline  lens,  the 
curvature  of  which  can  be  increased  to  a  considerable  extent  ;  the  alteration  of  curvature 
is  brought  about  by  the  action  of  a  ring  of  inorganic  muscular  fibres,  situated  between  the 
sclerotic  and  choroid,  just  external  to  the  greater  circumference  of  the  iris.  The  ring  is 
known  as  the  ciliary  muscle.  The  manner  in  which  the  ciliary  muscle  acts  upon  the  lens 
is  as  yet  a  disputed  point,  one  theory  being  that  the  lens  is  maintained  in  a  flattened  con- 
dition by  tension  of  its  suspensory  ligament  so  long  as  the  eye  is  adjusted  for  a  distant 
object;  that  upon  accommodation  for  a  near  one  the  ligament  is  relaxed  by  contraction  of 
the  muscle,  and  the  curvature  of  the  lens  (more  especially  that  of  its  anterior  surface) 
increased  by  virtue  of  its  own  elasticity.  The  other  theory  is  that  the  ciliary  muscle 
compresses  the  lens  in  some  manner,  and  so  alters  its  curvature. 

Range  of  Accommodation. 

e  speak  of  the  range  of  accommodation,  and  by  it  we  mean  the  power  of  a  lens, 
which  we  suppose  the  crystalline  adds  to  itself,  when  we  change  our  look  from  the  farthest 
to  the  nearest  point  of  distinct  vision.  Thus,  an  eye  which  sees  clearly  at  infinite  dis- 
tance, when  its  accommodation  is  relaxed,  and  at  1G  centimetres  with  greatest  tension  of 
accommodation,  has  a  range  or  "  amplitude"  of  accommodation  equal  to  a  lens  of  iJ%°=  6 
1  >  about. 

Accommodation  is  accompanied  by  convergence  of  the  optic  axes  from  the  action  of 
the  internal  recti  muscles  and  by  contraction  of  the  pupil. 

1  See  my  article  in  '  Medical  Bulletin,'  Philada.  Jan.  1879.  The  '  American  Journal  of  the  Medical 
Sciences,'  April,  1879,  and  April,  1880,  contains  articles  on  this  subject  by  Dr.  Korris  aud  Dr.  Risley. 
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Diseases  of  Accommodation. 

Paralysis  of  accommodation  is  met  with  in  cases  of  paralysis  of  the  third  nerve, 
accompanied  by  ptosis,  divergent  strabismus,  and  more  or  less  dilatation  of  the  pupil;  it 
may  be  caused  by  injuries,  as  blows  on  the  eyeball  itself  or  in  its  vicinity;  sometimes  it 
is  met  with  without  apparent  cause,  not  unfrequently  in  persons  recovering  from  diphtheria, 
or  from  any  exhausting  disease,  and  accompanied  by  no  paralysis  of  the  external  ocular 
muscles ;  it  can  always  be  produced  artificially  by  the  use  of  atropine.  [Patients  fre- 
quently consult  the  surgeon  in  great  alarm,  because  of  dilatation  of  the  pupil  produced  by 
the  accidental  use  of  atropia.] 

Symptoms  Dilatation  of  the  pupil,  general  mistiness  of  vision  and  inability  to  Bee 

near  objects  plainly,  the  last  condition  being  capable  of  correction  by  the  use  of  a  con- 
vex lens. 

[Mr.Hutchinson,  of  London,  has  described  under  the  name  ophthalmoplegia  interna  a 
paralysis  of  the  ciliary  muscle  and  sphincter  fibres  of  the  iris,  due,  in  his  opinion  to  disease, 
usually  syphilitic,  of  the  ciliary  ganglion.] 

Treatment  This  depends  on  the  cause;  if  the  paralysis  of  accommodation  be  asso- 
ciated with  paralysis  of  other  branches  of  the  third  nerve,  the  treatment  must  be  directed 
against  any  existing  constitutional  condition — syphilis,  rheumatism,  &c  most  improve- 
ment being  brought  about  by  the  use  of  iodide  of  potassium  in  increasing  doses,  alone  or 
in  conjunction  with  bichloride  of  mercury.  If  dependent  on  injury,  the  eye  should  be 
kept  bound  up,  and  inflammatory  symptoms  treated  as  they  arise.  If  arising  idiopathic- 
ally,  without  apparent  cause,  Calabar  bean1  should  be  used  two  or  three  times  a  week,  in 
order  to  stimulate  the  ciliary  muscle  to  contract,  and  attention  paid  to  the  general  health. 
In  any  case  a  convex  lens  may  be  used  if  required. 

Spasm  of  accommodation  is  met  with  in  some  cases  of  hypermetropia,  and  occa- 
sionally in  myopia;  it  often  masks  a  considerable  amount  of  hypermetropia,  and  may  at 
times  even  make  the  eye  appear  to  be  myopic.  If  it  exists  with  myopia,  the  degree  of 
short  sight  is  increased. 

Symptoms. — Severe  and  constant  pain  in  the  eyeballs  and  forehead,  increased  on  any 
attempt  to  use  the  eyes,  and  associated  with  some  anomaly  of  refraction  (generally  hyper- 
metropia), inability  to  see  near  or  distant  objects  distinctly,  these  symptoms  being  modified 
or  entirely  removed  by  the  use  of  atropine. 

Treatment — Paralyze  the  accommodation  by  the  constant  use  of  a  strong  solution  of 
atropine  (gr.  iv  of  sulphate  of  atropia  to  3j  of  water),  and  accurately  neutralize  any  exist- 
ing anomaly  of  refraction  by  suitable  lenses. 

ACUTENESS  OF  VlSION. 

By  acuteness  of  vision  we  understand  the  perceptive  and  conductive  power  of  the  struc- 
tures concerned  in  sight:  this  may  be  ascertained  by  the  use  of  test  types;  i.  e.,  letters 
of  certain  definite  proportions,  which  can  be  i-ecognized  by  a  fairly  sharp-sighted  eye  at 
certain  distances,  which  distances  are  marked  over  each  set  of  letters. 

The  book  of  test  types  we  use  is  that  of  Dr.  Snellen;  in  it  we  find  types  variously 
numbered  from  .5  to  60,  the  former  being  .5  of  a  metre,  or  50  centimetres,  the  latter  GO 
metres,  at  which  distances  the  types  can  be  read  by  an  emmetropic  eye  of  normally  acute 
vision.  The  book  of  types  can  be  obtained  of  Williams  and  Norgate,  Henrietta  Street, 
Covent  Garden  [or  of  any  optician  in  the  large  cities  of  the  United  States]. 

Field  of  Vision. 

By  the  field  of  vision  we  understand  the  area  over  which  objects  situated  in  the  same 
vertical  plane  can  be  distinguished,  the  eye  being  kept  fixed  on  some  point.  The  limits 
of  the  field  of  vision  are  marked  by  the  most  eccentrically  placed  points  of  objects,  which 
can  still  be  distinguished,  the  direction  of  the  visual  axis  of  the  eye  being  unaltered. 

Mode  of  ascertaining  the  extent  of  the  visual  field — The  extent  of  the  visual  field  is 
easily  measured  by  either  of  the  two  following  methods  : — 

1.    The  patient,  being  placed  at  a  distance  of  twelve  inches  from  a  black  board  about 

1  The  Calabar  gelatine  was  the  most  convenient  form  for  application,  but  recently  a  solution  gr. 
iv  to  §j  of  sulphate  of  eserine  (an  alkaloid  obtained  from  Calabar  bean)  has  been  employed  with 
the  best  results. 
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three  feet  square,  having  a  white  cross  in  its  centre,  should  be  directed  to  look  steadily  at 
the  cross,  which  must  be  situated  on  a  level  with  the  eyes;  one  eye  being  closed,  the  sen- 
sibility of  the  retina  of  the  other  should  be  tested  by  moving  a  piece  of  chalk  fixed  on 
a  dark  handle  from  all  directions  towards  the  cross,  a  mark  being  made  at  the  point  where 
the  chalk  first  becomes  visible. 

The  whole  area  limited  eccentrically  by  a  line  joining  the  points  at  which  the  chalk  is 
first  seen  when  approaching  from  every  direction  is  known  as  the  quantitative  field  of 
vision,  in  contra-distinction  to  an  area  bounded  eccentrically  by  much  narrower  limits, 
over  which  objects  are  distinctly  defined,  and  letters  can  be  read,  &c,  known  as  the 
qualitative  field  of  vision. 

2.  Another  very  simple  and  effectual  method  of  investigating  the  condition  of  the  visual 
field  is  conducted  as  follows : — 

Having  placed  the  patient  in  a  convenient  position,  we  stand  opposite  to  him,  at  a 
distance  of  about  two  feet,  and,  supposing  his  left  eye  to  be  examined,  we  direct  him  to 
look  steadily  at  our  right  eye,  which  is  opposite  to  his  left;  the  patient's  right  eye  and  our 
left  being  kept  closed,  we  then  move  our  hand  in  various  directions  in  the  peripheral  parts 
of  the  field,  and  notice  if  its  movements  are  perceived  by  the  patient  at  the  same  distance 
from  the  centre  as  by  our  own  healthy  retina. 

Care  must  be  taken  that  the  hand  is  moved  in  a  vertical  plane  situated  midway  between 
our  own  and  the  patient's  eye,  and  not  nearer  one  than  the  other;  we  must  also  take  care 
that  he  keeps  his  eye  fixed. 

Supposing  that  the  eye  under  examination  distinguishes  all  movements  of  the  hand  at 
the  same  distance  from  the  centre  as  our  own,  we  decide  that  his  field  of  vision  is  normal ; 
but  if  a  falling  off  is  noticed  in  any  particular  direction,  we  infer  that  the  sensibility  of 
the  corresponding  portion  of  the  retina  is  impaired. 

It  must  be  remembered  that  each  part  of  the  visual  field  corresponds  to  a  part  of  the 
retina  opposite  to,  and  not  on  the  same  side  as,  the  object  seen ;  e.  g.,  suppose  that  the 
movements  of  the  hand  are  not  perceived  in  the  outer  half  of  the  field,  the  inner  half  of 
the  retina  is  defective,  and  vice  versd. 

It  must  also  be  borne  in  mind  that  the  height  of  the  bridge  of  the  nose  has  a  consider- 
able influence  in  limiting  the  inner  half  of  the  visual  field.  Limitation  or  contraction  of 
the  visual  field  is  a  very  constant  accompaniment  of  retinal  changes;  it  is  also  one  of  the 
earliest  symptoms  of  glaucoma,  and  occurs  as  a  physiological  condition  with  advancing  age. 

Stereoscopic  tests  of  the  retina — A  very  simple  and  effectual  method  of  testing  the  sen- 
sibility of  the  retina  has  been  devised  by  Mr.  Joseph  Towne,  of  Guy's  Hospital :  it  consists 
in  presenting  simultaneously  to  non-corresponding  halves  of  the  two  retina?  similar  objects. 

The  examination  is  carried  out  by  means  of  a  stereoscope,  provided  with  two  slides  ; 
on  each  slide  are  two  white  semicircles  described  upon  a  red  ground,  those  on  the  one  slide 
being  so  contrived  that  when  looked  at  through  the  stereoscope  they  correspond  to  the 
nasal  halves  of  the  two  retina?,  whilst  those  on  the  other  slide  correspond  to  the  two  malar 
halves.  In  cases  of  want  of  sensibility  of  the  whole  or  any  part  of  the  retina,  from  what- 
ever cause  arising,  a  part  or  the  whole  of  one  or  both  semicircles  corresponding  to  the 
affected  portion  of  retina  appears  misty  or  entirely  obscured.  The  degree  and  extent  of 
the  mistiness  or  obscurity  is  governed  by  the  degree  of  insensibility  and  extent  of  the 
impaired  portion  of  retina.  Mr.  Towne  has  made  "  The  Stereoscopic  Test  for  the  Retina" 
the  subject  of  some  very  interesting  papers  in  'Guy's  Hospital  Reports,'  series  iii,  vols, 
xi,  xii,  xiv,  xv. 

DISEASES  AND  INJURIES  OF  THE  EYEBALL  AND  ITS  APPENDAGES. 

Several  of  the  more  important  affections  of  the  organ  of  vision  will  be  briefly  alluded 
to  in  future  pages ;  the  present  section  is  devoted  to  a  short  description  of  those  diseases 
and  injuries  which  (with  a  few  exceptions,  e.  g.,  glaucoma)  do  not  call  for  operative  inter- 
ference. 

THE  EYELIDS. 

Congenital  anomalies. — Absence  of  the  eyelids  ;  a  failure  of  closure  of  the  foetal 
fissure,  leaving  a  cleft  in  one  or  both  lids  (coloboma) ;  ptosis,  complete  or  partial ;  develop- 
ment of  a  third  lid;  pigment  spots,  moles,  naevi,  and  warty  growths,  have  all  been  occa- 
sionally met  with.     [The  eyeballs  may  be  absent,  constituting  anopsia,  as  it  is  called.] 

Ulcers  Simple  ulcers,  venereal  sores  (chancres),  syphilitic,  and  cancerous  ulcera- 
tion, are  sometimes  met  with.  The  first  three  require  to  be  treated  on  general  medical 
16 
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[Fig.  108.  principles ;  the  last  by  operation,  if  the 

disease  has  not  proceeded  too  far. 

Phthiriasis. — The  pediculua  pubis 
(crab  louse)  is  sometimes  found  amongst 
the  eyelashes  close  to  the  margin  of  the 
lids.  The  edges  of  the  lids  appear  to  be 
covered  with  scabs  and  crusts  somewhat 
resembling  tinea;  on  close  examination  the 
insects  themselves  will  be  discovered  ad- 
hering closely  to  the  margin  of  the  lids, 
their  eggs  being  attached  to  the  lashes  near 
their  bases. 

Treatment  The  daily  use  of  some 

kind  of  mercurial  preparation,  none  being 
better  than  the  Ung.  Hydrarg.  Ammo- 
niatum. 

Paralysis  of  the  orbicularis  mus- 

Dr.  Levis's  case  of  hare-lip  and  anopsia,  with  orbits  cle  OCCUrs  in  some  cases  of  facial  paralysis  ; 

occupied  by  serous  cysts.]  there  is  inability  to  close  the  eye,  the  lower 

lid  falls  away  from  the  globe,  there  is  con- 
siderable collection  of  lachrymal  secretion  at  the  inner  canthus,  and  constant  watering  of 
the  eye  consequent  on  the  displacement  of  the  lower  tear  punctum. 
Treatment. — General  medical  treatment  should  be  adopted. 

Spasm  of  the  orbicularis  muscle  may  occur  from  long-continued  intolerance  of 
light,  consequent  on  affections  of  the  cornea. 

Treatment  must  be  directed  against  the  corneal  affections.  (See  Diseases  of  the 
Cornea.)  [It  may  be  necessary  to  overcome  the  spasm  by  stretching,  or  cutting  the  mus- 
cle.] 

Spontaneous  twitching,  more  especially  of  the  lower  lid,  popularly  known  as 
"  live  blood,"  is  met  with  in  some  cases  of  hypermetropia,  or  in  persons  whose  diges- 
tions are  out  of  order;  it  is  very  probably  a  symptom  of  undue  contraction  of  the  ciliary 
muscle. 

Treatment  Correction  of  existing  hypermetropia,  instillation  of  atropine,  and  atten- 
tion to  the  general  health. 

Inflammation  of  the  eyelids  may  occur  during  or  after  acute  diseases  (measles, 
scarlatina,  &c),  in  the  course  of  erysipelas,  as  the  result  of  injuries,  or  in  connection  with 
severe  inflammation  of  neighboring  parts,  e.  g.,  purulent  ophthalmia.  The  swelling  and 
redness  are  usually  considerable,  and  the  eye  cannot  be  opened  ;  the  inflammation  gene- 
rally ends  in  resolution,  but  may  (especially  if  it  result  from  measles,  scarlatina,  &c.)  go 
on  to  the  formation  of  abscess,  or  even  to  sloughing  of  the  skin. 

Treatment. — Locally,  fomentations  with  hot  water  or  decoction  of  poppy  heads;  if  an 
abscess  form,  it  should  be  opened — preferably  through  the  conjunctiva. 

The  patient's  general  health  should  also  be  attended  to. 

Stye  ("hordeolum")  is  a  small  red  and  painful  swelling  situated  on  the  outer  sur- 
face of  the  lid,  or  near  its  margin,  and  consists  in  a  circumscribed  inflammation  of  the  lid 
dependent  on  morbid  change  in  the  Meibomian  glands.  Styes  generally  occur  in  weakly, 
delicate  persons  ;  several  may  appear  simultaneously,  or  there  may  be  a  succession  of  them  ; 
they  give  rise  to  considerable  irritation,  and  are  often  extremely  painful.  The  inflamma- 
tion usually  goes  on  to  suppuration. 

Treatment — Fomentations,  poultices,  the  administration  of  tonics,  and  good  living. 
"When  pus  has  formed  the  little  tumors  should  be  opened. 

Tinea  (ophthalmia  tarsi)  [Ciliary  blepharitis]. 

Patients  suffering  from  tinea  present  themselves  with  yellowish-brown  dry  crusts  hang- 
ing to  the  eyelashes  which  have  often  dropped  out  to  a  considerable  extent. 

In  old  cases  the  margins  of  the  lids  are  much  thickened,  giving  rise  to  displacement  of 
the  tear  puncta  and  consequent  watering  of  the  eye ;  on  removing  the  crusts  the  margin 
of  the  lid  will  be  found  ulcerated,  fissured,  and  easily  bleeding.  The  disease  consists  in 
inflammation  and  ulceration  about  the  roots  of  the  lashes ;  it  runs  a  very  chronic  course, 
often  lasting  for  years  in  spite  of  remedies.  [Many  of  these  cases  depend  upon  accom- 
modative strain  from  hypermetropia  or  astigmatism,  and  will  not  improve  under  local 
treatment  alone.    It  is  necessary  to  correct  the  refractive  error.] 
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Treatment — Slight  cases  can  generally  be  cured  by  the  use  of  a  lotion  containing  4 
to  6  grains  of*  alum  to  the  ounce  of  water,  applied  three  or  four  times  a  day,  and  of  mild 
nitrate  of  mercury  ointment  (one  part  of  the  ordinary  nitrate  of  mercury  ointment  to 
eleven  of  lard),1  smeared  along  the  margins  of  the  lids  night  and  morning. 

[The  yellow  oxide  of  mercury  ointment  (gr.  j  to  5j)  is  very  efficacious.] 

The  patient  should  be  directed  to  remove  all  the  crusts  before  applying  the  ointment. 

More  severe  cases  should  be  treated  by  pulling  out  the  lashes  and  removing  the  scabs 
with  forceps,  and  then  applying  solid  nitrate  of  silver  to  the  raw  surface  left. 

Injuries — Wounds  of  the  eyelids,  however  extensive  or  ragged,  should,  after  having 
heen  thoroughly  cleansed,  be  brought  accurately  together;  they  will  usually  heal  readily 
enough.  Should  there  be  any  loss  of  substance,  an  endeavor  must  be  made  to  prevent 
distortion  of  the  libs  by  contraction  of  the  resulting  cicatrix. 

Ecchymosis  of  the  lids  (black  eye)  frequently  occurs  as  the  result  of  blows,  and  may 
be  caused  by  leech  bites  or  operations. 

Treatment — Most  cases  may  be  left  alone,  but  if  it  is  desirable  to  get  quickly  rid  of 
the  effused  blood,  a  poultice  made  of  equal  parts  of  the  scraped  root  of  black  bryony  and 
bread  cruras  should  be  applied.  The  poultice  should  be  kept  on  as  long  as  the  patient  can 
bear  it.    The  application  is  often  accompanied  by  a  good  deal  of  stinging  pain. 

Emphysema  of  the  lids  sometimes  occurs  from  rupture  of  the  mucous  membrane  of 
the  nose,  air  being  forced  into  the  cellular  tissue  of  the  eyelids,  on  sneezing,  or  blowing 
the  nose.  Gentle  pressure  with  cotton-wool  and  a  bandage,  and  avoidance  of  violent 
expiratory  movements,  sneezing,  &c,  is  the  only  treatment  required. 

The  lachrymal  apparatus — The  principal  affections  of  the  tear  passages,  &c, 
will  be  described  in  the  next  section. 


CONJUNCTIVA. 

Ophthalmia  [Conjunctivitis] — Under  this  head  are  collected  all  the  different 
forms  of  inflammation  of  the  conjunctiva.  The  following  characters  are  common  to  all ; 
more  or  less  vascularity  of  the  membrane,  uneasiness  and  stiffness  of  the  lids,  pain  of  a 
smarting  character,  some  kind  of  discharge,  and  gumming  together  of  the  lids  during 
sleep. 

Inflammation  of  the  conjunctiva  has  to  be  distinguished  from  inflammation  of  the  scle- 
rotic or  subconjunctival  fascia,  or  the  injection  of  these  structures  which  is  present  in  many 
of  the  inflammations  of  deeper  parts  of  the  globe.  The  distinction  can  be  made  by  paying 
attention  to  the  following  points: — 

1.  The  inflamed  conjunctiva  is  bright  red,  the  vessels  are  large  and  tortuous,  and  anas- 
tomose freely,  forming  a  dense  network  ;  they  are  of  greater  calibre  about  the  fornix  [or 
periphery  of  the  optic  commissure],  and  taper  off  towards  the  cornea. 

The  inflamed  sclerotic  or  episcleral  tissue  is  pinkish  or  bluish  in  color;  the  vessels  are 
small  and  straight,  and  the  vascularity  is  usually  most  marked  in  a  ring  around  the  eyeball, 
just  external  to  the  corneal  margin.  [This  ring,  or  circum-corneal  zone,  of  vessels  is  of 
great  diagnostic  importance.] 

2.  The  vessels  of  the  conjunctiva  can  be  somewhat  displaced,  and  made  to  glide  over 
the  surface  of  the  eyeball  by  gentle  pressure ;  those  situated  in  deeper  parts  cannot  be 
made  to  alter  their  positions. 

3.  The  pain  in  inflammation  of  the  conjunctiva  is  of  a  smarting  [or  itching]  character; 
while  in  inflammation  of  deeper  parts  it  is  dull  and  aching,  and  often  very  severe. 

Treatment — Inflammations  of  the  conjunctiva  are  best  treated  by  astringent  appli- 
cations. [The  more  chronic  the  inflammation  the  stronger  should  the  solution  be,  while  in 
acute  conjunctivitis  weak  solutions  should  as  a  rule  be  employed.] 

Any  of  the  following  formulas  may  be  employed: — 

Strong  Alum  Lotion. 

Alum,  grs.  x;  "Water,  %]. 

Useful  in  cases  of  purulent  ophthalmia. 

Alum  Lotion. 

Alum,  grs.  iv  to  vj ;  Water,  %  j. 

1  The  ointments  employed  in  the  ophthalmic  department  at  Guy's  Hospital  are  now  almost  inva- 
riably prepared  with  vaseline  instead  of  lard. 


244 


OPHTHALMIA. 


Sulphate  of  Copper  Drops. 

Sulphate  of  copper,  gr.  ij  ;  Water,  3j\ 

Sulphate  of  Zinc  Drops. 

Sulphate  of  zinc,  gr.  ij ;  Water,  |j. 
Nitrate  of  Silver  Drops. 

Nitrate  of  silver,  gr.  j  ;  Water,  gj. 

Chloride  of  Zinc  Drops. 

Chloride  of  zinc,  gr.  i j ;  Water,  Jj. 

Most  useful  in  cases  of  chronic  ophthalmia. 

Atropine  and  Astringent  Solution. 

Sulphate  of  atropia,  gr.  ^  to  gr.  ij  ;  Sulphate  or  chloride  of  zinc,  gr.  ij ;  Water,  3j. 
Useful  in  cases  where  iritis  or  corneitis  occurs  in  the  course  of  ophthalmia  [since 
atropia  is  not  required  except  there  be  a  complicating  inflammation  of  deeper 
structures  than  the  conjunctiva]. 

Any  of  these  remedies  may  be  given  to  the  patient  to  use  himself ;  they  should  be  applied 
from  three  to  six  times  a  day,. or  oftener,  and  the  patient  should  be  directed  to  wash  away 
all  discharge  before  using  any  of  them,  and  to  take  care  that  the  lotion  goes  well  between 
the  lids. 

Some  kind  of  ointment  (spermaceti,  mild  nitrate  of  mercury,  &c.)  should  also  be  ordered 
to  be  smeared  on  the  margin  of  the  lids  at  night,  to  prevent  their  becoming  gummed 
together  during  sleep. 

The  condition  of  the  patient's  general  health  should  also  be  attended  to. 

Other  applications,  which  should  be  used  by  the  surgeon  himself,  are — 

The  mitigated  nitrate  of  silver  stick  (consisting  of  nitrate  of  potash  and  nitrate  of  silver, 

in  the  proportion  of  three  parts  of  the  former  to  one  of  the  latter)  Green  stone — lapis 

divinus  (consisting  of  equal  parts  of  alum,  nitrate  of  potash,  and  sulphate  of  copper,  with 
a  small  quantity  of  camphor),  and  solid  nitrate  of  silver.  In  order  to  apply  any  of  these 
the  patient  should  be  seated  in  a  chair,  and  the  surgeon  standing  behind,  as  in  Fig.  109,  p. 
26G,  should  evert  the  lids  and  lightly  rub  their  conjunctival  surface  with  either.  If  a 
preparation  of  nitrate  of  silver  be  employed,  the  conjunctiva  should  be  washed  with  salt 
and  water  immediately  after  the  application.  [Scarifications  of  the  inflamed  memhrane, 
made  with  a  sharp  knife  and  with  a  delicate  touch,  so  as  to  make  the  most  superficial  in- 
cisions, are  often  of  more  value  than  any  strong  applications.] 

Varieties  of  Ophthalmia. 

Catarrhal  ophthalmia  [or  conjunctivitis]  is  commonly  caused  by  draughts  of 
cold  air,  is  highly  contagious  and  acute  in  its  course. 

The  conjunctiva,  both  ocular  and  palpebral,  is  highly  injected,  and  sometimes  swollen ; 
there  may  be  small  extravasations  of  blood  in  the  structure  of  the  former  ;  there  is  a  thick, 
yellow,  tenacious  discharge. 

One  or  both  eyes  may  be  affected,  the  disease  usually  commencing  in  one,  and  spreading 
to  the  other  in  the  course  of  two  or  three  days. 

Treatment  in  the  early  stages,  before  there  is  any  amount  of  discharge  Some  sooth- 
ing application  (as  decoction  of  poppy-heads)  should  be  employed ;  later  on,  an  astringent 
should  be  used,  and  some  mild  nitrate  of  mercury  or  spermaceti  ointment  smeared  on  the 
edges  of  the  lids  at  bedtime,  to  prevent  their  becoming  gummed  together  during  sleep. 

The  patient  (or,  in  the  case  of  a  child,  its  parents)  should  be  warned  of  the  contagious 
nature  of  the  disease,  and  no  sponges,  .towels,  &c,  which  he  is  in  the  habit  of  using,  should 
be  used  by  other  people.  Among  the  poorer  classes  it  is  very  common  to  see  a  whole 
family  suffering  from  catarrhal  ophthalmia. 

Chronic  ophthalmia  is  usually  a  sequel  of  some  more  acute  form  ;  the  palpebral 
conjunctiva  is  reddened,  the  ocular  conjunctiva  presenting  patches  of  slightly  increased 
vascularity,  but  no  general  redness,  as  in  cases  of  catarrhal  ophthalmia ;  the  lids  are  often 
somewhat  thickened,  and  the  caruncle  and  semilunar  folds  swollen.  There  is  slight  mucous 
discharge,  which  forms  dry  crusts  on  the  margins  of  the  lids,  and,  at  the  inner  canthus, 
overflow  of  tears  may  occur  from  obstruction  or  displacement  of  the  tear  puncta. 

Treatment,  the  same  as  that  of  catarrhal  ophthalmia.  The  disease  may  continue  for 
almost  any  time,  and  when  one  remedy  appears  to  have  lost  its  effect  another  should  be 
tried.  [The  application  of  stronger  astringent  solutions  than  in  acute  conjunctivitis  is 
demanded.] 
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Phlyctenular  ophthalmia,  usually  met  with  in  children  and  young;  adults,  espe- 
cially females,  is  characterized  by  the  existence  of  small  whitish  elevations  on  the  con- 
junctiva, most  commonly  near  the  margin  of  the  cornea;  each  little  elevation  has  a  wisp 
of  bloodvessels  leading  to  it  if  near  the  corneal  margin,  and  it  is  surrounded  by  a  zone  ol 
vascularity  if  situated  in  any  other  part  of  the  conjunctiva.  There  is  some  watering  of 
the  eye  and  slight  mucous  discharge. 

Patients  are  frequently  met  with  who  suffer  from  repeated  attacks  of  phlyctenular 
ophthalmia. 

Treatment — In  treating  phlyctenular  ophthalmia  our  object  is  to  set  up  a  certain 
amount  of  irritation  of  the  conjunctiva,  by  which  the  phlyctenular  will  be  destroyed.  This 
can  be  attained  by  dusting  calomel  into  the  eye  daily,  or  by  ordering  a  small  quantity  of 
an  ointment  containing  2  grs.  of  yellow  oxide  of  mercury  to  3j  of  lard  or  vaseline,  to  be 
applied  to  the  inner  surface  of  the  lower  lid  at  bedtime.  Either  of  these  remedies  will 
soon  cause  the  phlyctenular  to  disappear.  The  disease,  as  affecting  the  conjunctiva  cover- 
ing the  cornea,  will  be  spoken  of  under  diseases  of  that  structure.  Tonics  should  be  given 
if  required. 

Granular  ophthalmia — This  disease  occurs  at  all  ages,  and  is  very  common 
amongst  the  lower  classes,  especially  the  Irish  [but  is  said  to  be  almost  unknown  among 
negroes]  ;  it  is  highly  contagious.  Granular  ophthalmia  is  often  very  prevalent  where 
large  numbers  of  persons  are  crowded  together  in  workhouses,  parish  schools,  barracks, 
&c.  It  would  appear  that  in  those  who  have  lived  for  a  considerable  time  under  unfavor- 
able hygienic  conditions,  a  peculiar  granular  state  of  the  palpebral  conjunctiva  becomes 
developed.  Persons  thus  affected  are  said  to  be  predisposed  to  granular  ophthalmia.  The 
predisposed  eyelid  is  characterized  by  the  existence  of  small  pale  spherical  bodies,  situated 
in  the  structure  of  the  conjunctiva ;  the  little  bodies  much  resemble  and  are  known  as 
sago  grains;  they  are  most  constantly  found  upon  the  lower  lid  near  the  outer  canthus. 

This  predisposed  or  granular  condition  of  the  eyelids  may  remain  stationary  For  an 
unlimited  time  without  giving  rise  to  inconvenience;  but  on  the  other  hand,  attacks  of 
inflammation  are  ever  liable  to  be  set  up,  giving  rise  to  the  development  of  granular  oph- 
thalmia as  we  see  it  in  practice. 

We  meet  with  three  principal  forms  of  granular  ophthalmia,  which  may  be  distinguished 
from  each  other  by  the  nature  of  the  granulations  present. 

One,  characterized  by  the  predominance  of  the  sago  grains  already  alluded  to,  around 
which  inflammation  has  been  set  up,  is  known  as  follicular  granulation. 

Another  form,  characterized  by  the  predominance  of  hypertrophied  papillae,  by  which 
the  sago  grains  if  they  exist  are  obscured,  is  known  as  papillary  granulation.  A  third 
form,  characterized  by  a  mixture  of  follicular  granulations  and  hypertrophied  papilla?,  is 
known  as  mixed  granulation ;  this  is  the  most  severe  form  of  the  three. 

In  old  cases,  and  especially  those  that  have  been  treated  by  strong  caustics,  the  con- 
junctiva may  be  found  converted  into  a  mass  of  rough  harsh  cicatrices,  and  its  secreting 
power  destroyed,  the  condition  known  as  "  xerophthalmia"  being  developed. 

Granulations  in  active  granular  ophthalmia,  unlike  the  sago  grains  which  characterize 
the  predisposed  lid,  are  always  found  most  developed  on  the  conjunctiva  covering  the 
attached  border  of  the  tarsal  cartilage  of  the  upper  lid.  Their  appearance  is  more  or  less 
altered  by  treatment  ;  they  are  accompanied  by  thick  yellow  discharge,  and  there  may  be 
more  or  less  severe  intolerance  of  light. 

Sequelae  of  granular  ophthalmia  The  cornea  may  beeome  more  or  less  opaque  and 

vascular,  especially  at  its  upper  part ;  the  condition  is  known  as  "  pannus,"  and  is  caused 
by  constant  irritation  of  the  cornea  by  the  rough  surface  of  the  lid. 

The  conjunctiva  may  be  destroyed  to  a  greater  or  less  degree,  extensive  cicatrices 
being  formed,  which,  by  their  contraction,  cause  shrinking  of  the  membrane  and  distortion 
of  the  lids,  giving  rise  to  entropion  and  narrowing  of  the  palpebral  aperture.  The  hair 
bulbs  may  become  displaced,  causing  the  eyelashes  to  be  misdirected — "  trichiasis"  (see 
p.  269).  The  results  of  granular  ophthalmia  are  frequently  aggravated  by  unskilful  treat- 
ment. 

Treatment. — In  treating  granular  ophthalmia  our  object  is  to  destroy  the  granulations, 
witli  as  little  damage  as  possible  to  the  conjunctiva  itself. 

The  use  of  strong  caustics  must  be  carefully  avoided,  as  they  cause  too  much  destruc- 
tion of  tissue,  followed  by  the  formation  and  subsequent  contraction  of  cicatrices. 

Slight  cases  can  be  cured  in  a  short  time  by  the  application  of  mitigated  nitrate  of  silver 
stick  twice  a  week,  or  oftener,  and  the  use  of  sulphate  of  copper  drops  from  three  to  six 
times  a  day. 
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More  severe  cases  will  remain  under  treatment  for  months  or  years,  but  if  persevered 
with  will  usually  get  well.  If  the  ophthalmia  be  of  recent  date  the  granulations  should  be 
touched  twice  a  week  with  the  mitigated  nitrate  of  silver  stick,  or,  if  possible,  every  day, 
sulphate  of  copper  drops  being  used  from  three  to  six  times  daily.  [Superficial  scarifica- 
tion is  of  great  service.] 

In  chronic  cases  the  green  stone  should  be  used  instead  of  the  nitrate  of  silver  stick. 

The  application  of  calomel  powder  or  quinine  to  the  granulations  has  also  been  found 
useful  in  some  cases. 

When  the  cornea  is  completely  opaque  and  fleshy  looking,  inoculation  with  pus  from  a 
case  of  purulent  ophthalmia  may  be  tried,  but  only  in  extreme  cases,  otherwise  we  may 
do  more  harm  than  good  by  causing  sloughing  of  the  cornea ;  should  but  one  eye  be 
affected,  care  must  be  taken  to  prevent  the  other  becoming  inoculated. 

Iritis  not  unfrequently  supervenes  in  the  course  of  granular  ophthalmia;  when  it 
occurs  a  solution  of  atropine  should  be  dropped  into  the  eye  from  three  to  six  times  daily, 
in  addition  to  other  remedies. 

Pannus  requires  no  special  treatment,  and  if  not  very  dense  disappears  as  the  granu- 
lations are  cured.  In  all  cases  some  simple  ointment  should  be  applied  to  the  edges  of 
the  lids  at  night,  to  prevent  their  becoming  gummed  together.  [Peritomy,  or  cutting  off 
the  vessels,  running  upon  the  cornea,  by  dissecting  up  a  strip  of  conjunctiva  is  frequently 
done.] 

Purulent  ophthalmia — Purulent  ophthalmia  maybe  met  with,  as  "ophthalmia 
neonatorum"  in  children  soon  after  birth,  or  in  older  persons.  In  the  former  case  it  may 
be  caused  by  contact  of  acrid  vaginal  secretions,  by  want  of  cleanliness  and  fresh  air,  or  a 
combination  of  the  two;  in  the  latter  by  contact  with  some  form  of  specific  pus,  or  by 
constant  irritation  of  the  already  inflamed  conjunctiva.    It  is  highly  contagious. 

The  worst  form  of  the  disease,  whether  occurring  in  infants  or  older  persons,  is  that 
caused  by  inoculation  with  gonorrhoeal  matter — "  gonorrhoeal  ophthalmia." 

"  Ophthalmia  neonatorum"  makes  its  appearance  a  few  days  after  birth ;  the  eyelids 
are  found  red  or  bluish-red  and  swollen ;  the  eyes  can  only  be  opened  with  difficulty,  and 
on  attempting  to  separate  the  lids  thick  yellow  purulent  discharge  escapes  from  between 
their  edges ;  both  eyes  are  almost  always  affected. 

Purulent  ophthalmia  in  older  persons  may  affect  one  or  both  eyes ;  it  commences  with 
intolerance  of  light,  lachrymation,  and  injection  of  the  conjunctiva,  at  first  much  resem- 
bling an  ordinary  attack  of  catarrhal  ophthalmia,  but  in  about  twelve  hours  its  real  nature 
becomes  apparent  by  thick  yellow  discharge  from  between  the  swollen  red,  and  sometimes 
everted  lids.  The  conjunctiva  is  bright  scarlet,  traversed  by  large  distended  bloodvessels, 
and  much  swollen,  especially  the  ocular  portion  (ehemosis),  which  may  overlap  the  cornea 
and  protrude  in  folds  between  the  lids ;  there  is  pain  and  intolerance  of  light ;  and  there 
may  be  much  depression,  especially  if  the  attack  have  lasted  long.  The  patient  may  be 
suffering  from  gonorrhoea.  The  great  danger  to  be  feared  in  purulent  ophthalmia  is  im- 
plication of  the  cornea,  which  may  be  partially  or  entirely  destroyed  by  suppuration  or 
sloughing.  [Sloughing  occurs  at  times  because  the  swollen  conjunctiva  cuts  off'  the  blood 
supply  of  the  cornea;  when  this  threatens,  free  incisions  into  the  conjunctiva  should  be 
made.] 

Treatment. — In  all  cases  the  patients  themselves  or  their  parents  should  be  warned 
of  the  contagious  nature  of  the  disease,  and  if  one  eye  only  be  affected  the  greatest  care 
should  be  taken  to  protect  the  other  [which  is  to  be  sealed  by  means  of  adhesive  plaster 
of  some  kind].  If  possible,  a  good  view  of  the  cornea  should  be  obtained,  as  its  condi- 
tion materially  influences  the  prognosis  with  regard  to  sight.  The  examination  should 
be  made  with  care,  as  the  cornea  may  be  ruptured  whilst  making  it. 

In  ophthalmia  neonatorum  the  only  treatment  is  to  wash  out  the  eyes  every  hour  or  half 
hour  with  strong  alum  lotion  (see  p.  243)  until  the  discharge  is  lessened ;  the  lotion  need 
only  be  used  thus  frequently  for  twelve  hours  out  of  twenty-four  (from  8  A.  M.  to  8  P.  M.), 
the  child  being  allowed  to  sleep  at  night;  as  the  discharge  gets  less  the  lotion  may  be 
used  less  frequently.  Some  simple  ointment  should  be  applied  to  the  margins  of  the  lids 
once  or  twice  a  day  to  keep  them  from  sticking  together. 

Slight  cases  of  purulent  ophthalmia  in  older  persons  may  be  treated  in  the  same  man- 
ner, but  the  more  severe  forms  (especially  the  gonorrhoeal)  require  that  much  more 
energetic  measures  be  taken.  [It  has  been  suggested  to  divide  the  upper  lid,  in  order  to 
obtain  free  access  of  the  solution  used  to  the  conjunctival  sac.  The  lids  may  subsequently 
be  brought  together  by  a  plastic  operation  like  that  for  hare-lip.] 

The  treatment  should  be  both  local  and  constitutional. 
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Local  treatment — When  the  patient  is  first  seen  the  lids  should  be  everted,  and  the 
whole  conjunctiva  brushed  over  with  a  stick  of  solid  nitrate  of  silver,  or  painted  with  a 
solution  of  40  to  GO  grains  of  the  salt  to  §j  of  water  [which  should  then  be  neutralized 
with  salt  water  to  prevent  the  excess  doing  harm] ;  the  application  should  be  repeated 
in  the  course  of  two  or  three  days  if  no  improvement  have  taken  place.  The  patient 
should  be  kept  lying  down  in  a  dark  room,  and  a  bag  of  ice,  or  lint  kept  wetted  with  iced 
water,  applied  over  the  closed  lids;  the  ice  or  lint  should  be  removed  and  the  eyes  washed 
out  every  hour  or  half  hour  with  some  astringent  lotion,  the  greatest  cleanliness  being 
observed. 

Should  there  be  much  pain,  and  the  patient  be  strong,  blood  may  be  taken  from  the 
temples  by  leeches  or  the  application  of  the  artificial  leech,  but,  as  before  stated,  most 
patients  suffering  from  severe  purulent  ophthalmia  are  much  depressed  and  will  not  bear 
depletion.  [Free  scarification  of  the  conjunctiva  of  the  ball  and  lids,  as  previously 
described,  will  always  do  good,  and  never  harm.] 

Constitutional  treatment. — The  free,  administration  of  tonics,  especially  iron  and  quinine, 
with  good  living,  and  a  fair  amount  of  stimulants. 

If  perforation  of  the  cornea  threaten  or  have  taken  place,  the  eye  should  be  kept  firmly 
bandaged,  so  as  to  prevent  as  much  as  possible  any  escape  of  the  contents  of  the  globe. 

Diphtheritic  ophthalmia  This  form  of  ophthalmia  is  but  rarely  met  with  in 

London  [or  America]  ;  it  affects  persons  of  all  ages.  At  first  sight  the  case  appears  to  be 
one  of  severe  purulent  ophthalmia;  its  chief  characteristic,  however,  is  a  solid  infiltration 
of  the  substance  of  the  conjunctiva,  with  or  without  the  formation  of  diphtheritic  mem- 
branes on  its  surface.  The  affected  eye  is  frequently  lost  from  implication  of  the  cornea. 
The  disease  is  best  treated  by  sedative  applications,  as  fomentations  of  poppy  heads,  or 
belladonna,  attention  being  paid  to  the  patient's  general  health. 

Injuries. — Wounds  of  the  conjunctiva  usually  heal  readily  enough,  requiring  only 
simple  treatment. 

Burns  are  usually  caused  by  contact  of  lime  or  hot  metals ;  the  damage  done  may  be 
only  slight,  or  the  whole  conjunctiva  and  cornea  may  be  converted  into  a  dead  white 
slough. 

Treatment  The  conjunctiva  should  be  carefully  examined,  and  all  foreign  bodies 

and  portions  of  sloughy  tissue  removed;  should  the  injury  have  been  caused  by  lime  the 
surface  of  the  conjunctiva  must  be  carefully  cleansed  with  a  weak  solution  of  acetic  acid 
or  simple  warm  water.  Some  oil  should  be  placed  between  the  lids,  and  the  eye  bound 
up  with  wet  lint  and  a  bandage.  If  any  symptoms  of  iritis  appear,  a  solution  of  atropine 
should  be  dropped  into  the  eye  from  three  to  six  times  a  day.  Should  there  be  much 
discharge  alum  lotion  may  be  used. 

When  the  sloughs  have  separated  care  must  be  taken  to  prevent  adhesions  between  the 
raw  surfaces  left,  by  passing  a  probe  between  the  lids  and  eyeball  once  or  twice  a  day, 
and  directing  the  patient  to  draw  the.  lid  away  from  the  globe  frequently. 

Foreign  bodies,  small  pieces  of  coal,  iron,  &c.,  are  sometimes  found  embedded  in  the 
conjunctiva,  and  must  be  removed. 

Hemorrhage  into  the  substance  of  the  conjunctiva  or  beneath  it  may  occur  sponta- 
neously, or  from  injury  ;  no  treatment  is  necessary  ;  the  patient  may  be  assured  that  no 
harm  will  come  of  it,  and  that  the  blood  will  disappear  in  the  course  of  a  week  or  longer. 
[Subconjunctival  hemorrhage  is  common  after  paroxysms  of  coughing  or  vomiting.  I  have 
often  correctly  surmised  the  existence  of  whooping-cough  in  children  presenting  this 
symptom.] 

EXTERNAL  MUSCLES  OF  THE  EYEBALL. 

Strabismus  will  be  considered  in  the  next  section. 

Nystagmus  signifies  a  peculiar  involuntary  quivering  motion  of  both  eyes,  dependent 
on  rapid  contraction  of  antagonistic  pairs  of  muscles.  The  disease  is  usually  developed  in 
infancy,  and  is  always  associated  with  considerable  impairment  of  vision,  arising  from 
congenital  cataract,  opacity  of  the  cornea  after  purulent  ophthalmia,  atrophy  of  choroid, 
&c.  [It  is  said  to  occur  in  miners,  who  habitually  keep  their  eyes  fixed  ip  one  direction, 
while  at  work.] 

Treatment  Nothing  can  be  done  to  remedy  nystagmus. 

Paralysis  and  paresis  Paralysis  signifies  total  loss  of  power  of  the  affected  mus- 
cle ;  paresis,  only  partial  loss. 
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The  symptoms  of  paralysis  and  paresis  are  double  vision  and  total  loss,  or  impairment 
of  mobility  of  the  eye  in  some  particular  direction. 

The  causes  are  affections  of  the  brain  or  spinal  cord  ;  diseases  within  the  orbit,  as 
tumors,  or  inflammatory  affections,  pressing  on  the  nerves  supplying  the  muscles,  and 
affections  of  the  nerves  themselves  or  of  the  muscles.  As  a  rule,  the  cause  of  the  paraly- 
sis or  paresis  can  only  be  conjectured,  but  very  many  cases  will  be  found  connected  with 
syphilitic  diseases. 

Treatment. — A  careful  inquiry  should  be  made  into  the  patient's  previous  history, 
and  remedies  given  in  accordance  with  this,  those  of  an  antisyphilitic  nature  being  gen- 
erally required.  If  the  affection  has  not  lasted  more  than  three  months  a  favorable 
prognosis  may  be  given,  but  if,  on  the  contrary,  it  has  existed  six  months  or  more  recovery 
is  very  improbable. 

Insufficiency  of  the  internal  recti  muscles  gives  rise  to  somewhat  obscure 
symptoms,  which  have  been  mistaken  for  manifestations  of  cerebral  disease. 

Patients  thus  affected  complain  that  they  cannot  do  near  work  for  any  length  of  time, 
as  objects  looked  at  become  indistinct,  or  appear  double.  They  suffer  from  giddiness, 
and  pain  in  the  brows  and  head  generally.  Insufficiency  of  the  internal  recti  should 
always  be  suspected  if  in  a  case  of  hypermetropia  relief  cannot  be  given  by  the  use  of 
glasses. 

Treatment  Any  anomaly  of  refraction  should  be  accurately  neutralized,  aud  the 

weakened  muscles  assisted  by  the  use  of  the  prisms  or  of  spherical  lenses  so  arranged  as 
to  have  a  prismatic  action. 

THE  CORNEA. 

Inflammation  (corneitis,  or  keratitis)  Five  different  forms  of  inflammation  of  the 

cornea  are  met  with  : — (1)  Simple  corneitis,  (2)  interstitial  or  parenchymatous  corneitis, 
(3)  pustular  corneitis,  (4)  keratitis  punctata,  (5)  corneitis  with  sloughing  or  suppuration. 

Sipnptoms  Corneitis  is  characterized  by  watering  of  the  eye,  impairment  of  vision, 

intolerance  of  light,  and  pain,  at  times  severe,  at  others  insignificant  ;  on  examination 
more  or  less  of  the  cornea  will  be  found  cloudy  or  quite  opaque,  and  bloodvessels  may  be 
seen  in  its  substance  or  on  its  surface. 

It  is  of  importance  to  notice  the  course  and  position  of  the  bloodvessels  in  any  case 
where  the  cornea  has  become  vascular.  Should  the  vessels  lie  altogether  in  the  cornea, 
commencing  near  its  margin,  and  passing  for  a  variable  distance  in  its  substance,  the  case 
is  probably  one  of  interstitial  keratitis  ;  but  should  the  vessels  be  continuous  with  those 
of  the  conjunctiva,  pass  over  the  margin  of  the  cornea,  and  lie  superficially  on  its  surface, 
the  vascularity  is  probably  due  to  mechanical  irritation  from  granular  lids  or  inverted 
lashes,  and  the  condition  known  as  pannus  is  present. 

It  is  very  necessary  that  the  difference  between  these  two  forms  of  vascularity  should 
be  recognized,  as  their  treatment  varies  widely. 

In  the  former  case  the  treatment  of  keratitis,  to  be  presently  described,  should  be 
adopted ;  in  the  latter  treatment  must  be  directed  against  the  cause  of  the  vascularity 
(granular  lids,  &c). 

Simple  corneitis  may  be  caused  by  injuries,  or  the  lodgment  of  foreign  bodies  on 
the  surface  or  in  the  substance  of  the  cornea.  There  is  some  pain,  intolerance  of  light, 
and  lachrymation,  and  some  part  of  the  cornea  is  found  occupied  by  a  halo  of  dulness. 

Interstitial  or  parenchymatous  keratitis  (corneo-iritis,  syphilitic  keratitis, 
keratitis,  diffuse  keratitis,  vascular  corneitis). 

Interstitial  keratitis  occurs  in  persons  who  are  affected  by  hereditary  syphilis ;  it  is 
frequently  but  by  no  means  invariably  associated  with  changes  in  the  teeth,  pegged  canines, 
notched  incisors,  or  dome  shape  of  first  molars ;  flattened  nose,  fissures  around  the  angles 
of  the  mouth,  or  other  manifestations  of  congenital  syphilitic  disease. 

It  usually  first  makes  its  appearance  between  the  fifth  and  eighteenth  years,  but  has 
been  seen  as  late  as  thirty  ;  it  always  affects  both  eyes  either  simultaneously  or  at  short 
intervals ;  it  runs  a  very  chronic  course,  and  is  most  intractable,  a  severe  attack  often 
lasting  from  twelve  to  eighteen  months. 

Symptoms — Interstitial  keratitis  presents  all  the  symptoms  of  inflammation  of  the 
cornea  in  a  marked  degree.  The  opacity  is  peculiar,  and  is  caused  by  infiltration  of  the 
substance  of  the  cornea  with  opaque  material. 

At  first  the  cornea  becomes  spotted  in  its  centre,  but  the  spots  soon  run  together, 
forming  a  grayish  haze  ;  opacity  then  commences  at  the  upper  and  lower  corneal  margins, 
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and  gradually  spreads,  until  the  whole  structure  resembles  somewhat  a  piece  of  ground 
glass,  apparently  blood-stained  in  parts,  from  the  development  of  innumerable  minute 
bloodvessels.  There  is  always  a  well-marked  band  of  ciliary  injection.  Interstitial 
keratitis  is  not  unfrequently  complicated  by  iritis,  hence  the  name  "  corneo-iritis." 

The  opacity  having  reached  a  certain  point,  may  remain  stationary  for  months,  but  at 
length  clearing  commences,  and  the  cornea  regains  more  or  less  of  its  normal  transparency  ; 
recovery  always  taking  place  to  a  much  greater  extent  than  would  be  at  first  expected. 
In  some  few  cases  a  choroido-iritis  is  set  up,  and  the  eye  eventually  shrinks. 

Pustular  COrneitis  (phlyctenular,  strumous,  vascular,  corneitis  ;  strumous  ophthal- 
mia, fascicular  keratitis).  [Phlyctenular  keratitis  is  the  most  common  name  for  this 
atf'ection.] 

Pustular  corneitis  is  met  with  in  children  and  young  adults  ;  it  often  follows  measles, 
scarlatina,  or  other  acute  diseases  ;  it  is  frequently  accompanied  by  eczematous  eruptions 
on  the  eyelids,  about  the  nostrils  and  angles  of  the  mouth,  and  on  the  head  ;  the  patients 
often  present  well-marked  strumous  diatheses,  and  are  generally  said  to  be  delicate. 

Symptoms — In  most  cases  there  is  profuse  lachrymation,  accompanied  by  great  intol- 
erance of  light ;  the  lids  may  be  swollen,  covered  with  eczematous  eruption,  and  tightly 
screwed  up,  so  as  to  cause  the  greatest  difficulty  in  examination. 

There  is  more  or  less  injection  of  the  ciliary  region  (ciliary  redness).  Upon  the  sur- 
face of  the  cornea  may  be  found  (1)  small  grayish  elevations  (phlyctenular)  ;  (2)  phlyc- 
tenular in  a  state  of  suppuration  (pustules)  ;  (3)  small  ulcers  left  on  discharge  of  the 
contents  of  the  latter.  Any  of  these  are  usually  found  in  greatest  quantity  round  the 
margin  of  the  cornea,  but  its  whole  surface  may  be  found  dotted  over  with  phlyctenular, 
pustules,  or  ulcers,  or  examples  of  all  three  may  be  met  with  in  the  same  eye.  There  is 
more  or  less  haziness  and  vascularity  surrounding  the  affected  portions  of  cornea.  In 
some  cases  there  is  thick  mucous  or  muco-purulent  discharge  in  addition  to  the  lachry- 
mation. 

Case  of  pustular  corneitis,  accompanied  by  great  intolerance  of  light,  much  swelling  of 
the  eyelids,  profuse  lachrymation,  and  thick  muco-purulent  discharge,  occurring  in  stru- 
mous children,  are  sometimes  described  as  a  separate  disease  under  the  name  of  "  strumous 
ophthalmia." 

Fascicular  keratitis  is  a  somewhat  rare  form  of  the  disease  characterized  by  the  exist- 
ence of  a  fasciculus  of  vessels  running  on  to  the  cornea  from  its  margin,  the  fasciculus 
terminating  in  a  small  ulcer,  phlyctenula,  pustule,  or  small  inflamed  patch  of  cornea. 

Pustular  corneitis  is  very  likely  to  recur. 

Keratitis  punctata  occurs  in  young  adults,  never  in  children ;  it  much  resembles 
the  early  stages  of  interstitial  keratitis,  and  probably  arises  from  the  same  cause  ;  as  a 
rule,  one  eye  only  is  affected  ;  there  are  the  usual  symptoms  of  corneitis,  but  the  intole- 
rance of  light  is  not  very  severe  ;  the  cornea  is  dotted  over  with  small  grayish  opacities, 
which  are  collected  most  thickly  in  its  central  portion,  and  on  careful  examination  will  be 
found  to  occupy  the  posterior  layers  of  the  structure.  The  disease  is  most  intractable,  and 
may  be  accompanied  by  iritis. 

Corneitis  with  sloughing  or  suppuration  is  usually  the  result  of  sharp  blows, 
as  flicks  from  twigs,  &c,  or  is  caused  by  the  irritation  of  foreign  bodies,  as  the  husks  of 
corn;  it  may  also  occur  after  operations  for  cataract.  [It  occurs  from  great  debility  of 
constitution  also,  as  in  cases  of  recovery  from  low  fevers,  or  in  those  who  have  suffered 
from  cold  and  starvation.] 

Symptoms  Those  of  corneitis,  severe  pain  being,  as  a  rule,  one  of  the  most  marked  ; 

some  part  of  the  cornea  will  be  found  occupied  by  a  collection  of  pus,  part  of  which  may 
have  escaped  into  the  anterior  chamber  and  collected  at  its  lower  part,  giving  rise  to  the 
condition  known  as  "  hypopyon  ;"  or  the  pus  may  have  gravitated  down  between  the  layers 
of  the  cornea  to  its  lower  margin,  forming  a  collection  much  resembling  hypopyon  and  known 
as  "  onyx."  Suppurative  corneitis  is  met  with  in  cases  of  neuro-paralytic  ophthalmia  : 
a  peculiar  form  of  inflammation,  associated  with  paralysis  of  the  ophthalmic  division  of  the 
fifth  nerve,  and  consequent  anaesthesia  of  the  parts  supplied  by  it. 

Instead  of  a  collection  of  pus,  some  part  of  the  cornea  may  be  found  occupied  by  a  dead 
white  slough,  or  a  large  ulcerated  and  sloughing  surface. 

The  iris  may  also  be  inflamed  and  suppurating. 

Treatment  The  treatment  of  corneitis  should  be  both  local  and  constitutional. 

Local  treatment  All  foreign  bodies  or  other  sources  of  irritation  should  be  removed  ; 

the  eyes  must  be  protected  from  light  by  a  large  shade,  protectors,  or  better  still  by  a 
bandage.    Sedative  applications  should  be  employed,  none  being  better  than  belladonna 
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lotion,  containing  from  G  to  10  gr.  of  extract  of  belladonna  to  the  ounce  of  water ;  or,  if 
preferred,  a  weak  solution  of  atropine,  gr.  ^  to  a  pint  of  water,  may  be  used  instead ;  the 
eyes  should  be  bathed  three  or  four  times  a  day  with  either  of  these,  and  kept  bound  up 
with  lint  wetted  with  one  or  the  other.  [Blisters  or  cups  to  the  temple  may  be  em- 
ployed.] 

If  iritis  exist,  a  stronger  solution  of  atropine,  gr.  \  to  gr.  ij  or  iv  to  the  ounce  of  water, 
should  be  dropped  into  the  eyes  as  often  as  may  appear  necessary.  [The  weak  solution 
mentioned  in  the  sentence  above  is  hardly  strong  enough  for  cases  of  severity,  even  if  no 
iritis  exists.] 

In  corneitis  with  suppuration  warm  applications  will  be  found  most  beneficial ;  the  eye 
should  be  well  bathed  with  warm  belladonna  lotion  or  decoction  of  poppies  several  times 
a  day,  and  -bound  up  firmly  with  lint,  soaked  in  one  or  the  other.  If  pain  be  a  prominent 
symptom  it  may  be  greatly  relieved  by  taking  blood  from  the  temples.  Should  a  large 
area  of  the  cornea  become  infiltrated  with  pus,  a  free  incision  should  be  made  by  transfix- 
ing with  a  cataract  knife  and  cutting  out  obliquely  through  the  centre  of  the  infiltrated 
portion.  [In  phlyctenular  keratitis  insufflation  of  powdered  calomel  is  of  value,  provided 
the  patient  be  not  taking  iodide  of  potassium.] 

In  cases  of  corneitis,  especially  of  the  interstitial  and  pustular  forms,  where  there  is 
obstinate  intolerance  of  light,  which  will  not  yield  to  the  above  treatment,  a  seton  should 
be  placed  in  the  skin  of  the  temple  on  one  or  both  sides  (see  p.  268).  In  some  cases  the 
spasmodic  contraction  of  the  orbicularis  may  be  kept  up  by  the  irritation  of  small  fissures 
at  the  outer  canthus;  in  such  a  free  division  of  the  junction  of  the  lids  and  orbicularis  by 
cutting  through  the  canthus  will  often  effect  a  speedy  cure. 

The  inhalation  of  chloroform  is  also  said  to  act  beneficially  in  some  cases. 

If  in  a  case  of  suppuration  or  sloughing  perforation  of  the  cornea  appear  imminent, 
iridectomy  should  be  performed.  [Paracentesis  of  the  cornea  will  often  be  sufficient  with- 
out resorting  to  iridectomy.  This  operation  often  hastens  healing  of  ulcers  not  perforating 
in  character.] 

Constitutional  treatment  Simple  corneitis  requires  no  constitutional  treatment.  In 

the  interstitial  form  antisyphilitic  remedies  should  be  employed ;  to  older  patients  the 
bichloride  of  mercury  in  doses  of  one-sixteenth  to  one-twelfth  of  a  grain,  combined  with 
bark  or  other  tonic,  should  be  given  twice  or  three  times  a  day ;  to  young  children  hyd. 
cum  cret.  gr.  j  to  v  three  times  a  day. 

The  other  forms  of  corneitis,  especially  the  pustular,  are  best  treated  by  the  administra- 
tion of  tonics,  as  steel  wine,  tincture  of  perchloride  of  iron,  quinine,  &c. ;  and  in  strumous 
children  cod-liver  oil  should  also  be  prescribed,  with  good  living  and  plenty  of  fresh  air. 

Ulcers  of  the  cornea  present  a  great  variety  of  forms.  They  may  be  transparent 
or  opaque;  they  may  be  healing,  indolent,  vascular,  or  sloughing.  The  depth  to  which 
the  corneal  tissue  is  destroyed  varies  from  slight  abrasion  of  its  surface  to  destruction  of 
its  whole  thickness,  causing  perforation.  The  area  of  the  cornea  which  is  destroyed  also 
varies  from  a  small  point  to  its  whole  surface. 

Ulcers  are  sometimes  described  as  marginal  or  central,  according  to  their  position. 
Ulceration  of  the  cornea  is  constantly  met  with  in  cases  of  debility,  from  whatever  cause 
arising.  It  is  very  common  in  patients  recovering  from  acute  diseases,  as  measles,  scar- 
latina, and  more  especially  smallpox,  from  impaired  nutrition,  not  from  formation  of 
pustules  or  eruption  on  the  cornea.  Children  are  much  more  frequently  affected  than 
adults. 

The  symptoms  of  ulceration  are  very  similar  to  those  of  corneitis.  On  examination 
any  kind  of  ulceration  may  be  found  (one  variety  has  been  mentioned  under  Pustular 
corneitis).  There  may  be  one  or  more  small  transparent  ulcers,  which  can  only  be  seen 
in  certain  lights,  and  are  very  likely  to  be  overlooked ;  [hence  oblique  illumination  should  he 
employed.]  They  appear  like  small  abrasions  of  the  epithelium ;  sometimes  the  greater 
part  of  the  surface  of  the  cornea  is  found  to  be  affected  either  by  several  small  transparent 
ulcers  or  one  large  one.  This  form  of  ulceration  is  most  commonly  met  with  in  adults  of 
irritable,  nervous  temperament,  and  should  always  be  carefully  looked  for  when  a  patient 
of  this  description  presents  himself  suffering  from  severe  intolerance  of  light,  watering  of 
the  eye,  and  smarting  pain,  without  any  very  apparent  cause. 

Opaque  ulcers  are  visible  enough  ;  they  may  be  of  any  size  or  number.  At  times  they 
appear  to  be  healing,  in  which  case  the  edges  appear  smooth,  and  the  surface  of  the  ulcer 
rough  and  opaque  or  cloudy.  At  others  they  are  indolent,  and  again  they  may  be  spread- 
ing, when  their  edges  are  found  to  be  clean  cut,  as  if  a  piece  of  the  cornea  had  been 
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punched  out  by  some  sharp  instrument;  the  surface  of  the  ulcer  appears  glassy,  and  is 
often  deeply  excavated. 

Sloughing  ulcer  is  more  or  less  opaque,  sureads  rapidly,  both  in  area  and  depth,  and  if 
the  process  be  not  soon  arrested  the  cornea  will  be  perforated,  and  a  prolapse  of  the  iris 
of  greater  or  less  extent  (according  to  the  size  of  the  perforation)  will  take  place.  If  the 
opening  be  large  the  lens  or  some  of  the  vitreous  may  escape. 

In  the  greater  number  of  cases  of  perforation  of  the  cornea  the  iris  pushes  forward,  fills 
the  opening,  and  becomes  adherent  to  its  margins,  forming  an  "  anterior  synechia,"  but  a 
considerable  prolapse  may  take  place,  forming  a  projection  or  bulge  from  the  surface  of 
the  cornea — "  staphyloma." 

Marginal  or  crescentic  ulcer  (ulcus  cornea;  serpens)  is  a  somewhat  peculiar  form  of 
corneal  ulceration  ;  it  is  met  with  in  persons  of  middle  age,  is  very  intractable,  and  very 
liable  to  recur  or  relapse.  This  form  of  ulceration  is  accompanied  by  very  severe  pain, 
great  intolerance  of  light,  and  very  profuse  lachrymation.  On  examination  a  crescentic 
patch  of  ulceration  is  found  skirting  generally  the  upper  margin  of  the  cornea ;  the  ulcer 
is  deep,  its  margin  clean  cut,  and  the  surface  glassy  looking. 

The  ulceration  spreads  rapidly  up  to  a  certain  point— remains  stationary  for  a  time, 
and  then  commences  to  heal  slowly,  the  healing  process  being  frequently  interrupted  by 
relapses. 

The  ulcerative  process  may  involve  both  the  upper  and  lower  segments  of  the  cornea, 
but  never  passes  up  to  its  centre. 

Treatment — The  treatment  of  ulcers  of  the  cornea  is  similar  to  that  of  corneitis,  but 
in  all  cases  it  is  better  to  keep  the  eye  carefully  bandaged.  Iridectomy  should  be  per- 
formed in  any  case  should  perforation  be  imminent.  [Paracentesis  of  the  anterior  chamber, 
repeated  daily,  may  be  sufficient.] 

Opacities  of  the  cornea  are  the  result  of  inflammation,  ulceration,  or  injury. 

They  are  met  with  of  all  densities  and  sizes;  thin  cloudy  opacities  are  known  as 
"  nebula;,"  dense  white  ones  as  "  leucomata."  A  dense  white  opacity,  involving  the 
whole  cornea,  is  called  a  "  total  leucoma ;"  an  opacity  of  the  same  description  occupying 
a  part  oidy,  a  "  partial  leucoma."  Should  a  corneal  opacity  have  been  caused  by  a  pert 
forating  ulcer  or  wound  of  the  cornea,  an  "  anterior  synechia"  will  probably  be  found 
associated  with  it. 

False  Pterygium. — Fleshy  opacities  are  sometimes  met  with  near  the  margin  of 
the  cornea,  and  continuous  with  the  conjunctiva.  They  are  composed  of  granulation 
tissue,  and  are  frequently  the  result  of  burns. 

Treatment — Corneal  opacities  have  always  a  tendency  to  disappear,  especially  in 
children.  Their  removal  may  be  aided  by  the  use  of  slightly  irritating  applications, 
which  set  up  a  certain  amount  of  increased  vascularity,  and  thus  aid  absorption.  The 
remedies  generally  employed  are  drops  of  sulphate  of  copper,  iodide  of  potassium,  or 
opium  ;  turpentine,  pure,  or  mixed  in  various  proportions  with  olive  oil ;  calomel  powder, 
or  the  yellow  oxide  of  mercury  ointment.  Any  of  these  may  be  used  for  some  considera- 
ble time.  Should  no  improvement  have  taken  place  at  the  end  of  two  or  three  months, 
and  the  opacity  be  so  situated  as  to  interfere  with  vision,  an  artificial  pupil  must  be  made, 
and  if  the  opacity  be  disfiguring  it  should  be  tinted.  The  fleshy  opacities  may  be  removed 
by  operation,  but  are  very  liable  to  reappear  in  their  former  site.  [Scarification  of  the 
opacity  frequently  hastens  its  removal,  or  renders  it  less  opaque.] 

Injuries — Abrasions  of  the  cornea  may  be  caused  by  scratches  from  thorns, 
ends  of  straw,  finger  nails,  &c.  They  give  rise  to  severe  pain,  much  intolerance  of  light, 
and  watering  of  the  eye. 

Treatment — The  eye  should  be  kept  carefully  bandaged  with  lint  soaked  in  bella- 
donna lotion  till  the  abrasion  has  healed. 

Penetrating  wounds  of  the  cornea  generally  involve  the  iris  or  lens  ;  in  the  former 
case  an  adhesion  of  the  iris  to  the  cornea  (anterior  synechia)  is  likely  to  be  formed,  or 
iritis  set  up  ;  in  the  latter  the  lens  will  probably  become  opaque,  a  traumatic  cataract  being 
developed. 

\  t  ry  extensive  wounds  of  the  cornea  may  allow  the  escape  of  the  lens  or  vitreous. 

Treatment — The  eye  should  be  kept  carefully  bound  up  with  lint  soaked  in  bella- 
donna lotion,  and  in  cases  where  the  lens  has  been  wounded,  or  iritis  set  up,  a  solution  of 
atropine,  one  grain  to  one  ounce  of  water,  should  be  dropped  into  the  eye  from  four  to  six 
or  eight  times  daily. 

Should  the  lens  swell  and  cause  pain  and  increase  of  tension,  it  must  be  removed  without 
delay,  or  iridectomy  must  be  performed. 
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Iridectomy  may  have  to  be  performed  at  some  future  time  for  optical  reasons,  or  to 
obviate  the  irritation  caused  by  dragging  on  an  anterior  synechia.  Traumatic  cataract 
may  also  require  to  be  treated. 

Burns  of  the  cornea  by  lime,  hot  metals,  &c,  usually  occur  in  conjunction  with  like 
injuries  of  the  conjuctiva;  they  usually  leave  behind  them  opacities  of  greater  or  less 
extent  and  density,  according  to  the  severity  of  the  injury,  or  may  cause  sloughing  and 
destruction  of  the  whole  or  greater  part  of  the  cornea. 

Treatment,  the  same  as  that  of  burns  of  the  conjunctiva. 

[The  subject  of  corneal  inflammations  may  be,  to  some  extent,  simplified  by  the  follow- 
ing classification,  under  one  or  other  heading  of  which,  I  believe,  all  forms  of  keratitis, 
or  corneitis,  may  be  placed. 

1.  Traumatic  keratitis ; 

2.  Vascular  keratitis ; 

3.  Interstitial  keratitis  ; 

4.  Phlyctenular  keratitis ; 

-   c  ,      ....    (ulcer  of  cornea, 

5.  suppurative  keratitis  •<  ,  c 

rr  (abscess  ot  cornea. 

The  treatment  of  keratitis  may  in  the  same  way  be  reduced  to  a  few  cardinal  rules, 
which,  serving  as  guides,  are  to  be  modified  in  the  different  cases  presented  for  treatment. 

1.  Remove  the  cause,  whether  it  be  a  foreign  body,  granular  or  purulent  conjuncti- 
vitis, syphilis,  scrofula,  or  depraved  general  health. 

2.  Apply  locally  a  solution  of  atropia,  varying  in  strength  from  two  to  four  grains  to 
the  fluidounce. 

3.  In  certain  cases,  and  especially  in  ulcers,  tapping  the  anterior  chamber  may  be  of 
great  value,  either  by  averting  inflammatory  perforation,  or  by  hastening  repair. 

It  may  be  stated  that  duboisia,  recently  introduced  to  notice,  can  be  employed  instead 
of  atropia,  since  its  influence  in  dilating  the  pupil  and  paralyzing  the  accommodation  is 
similar  to  atropia.  In  some  classes  of  keratitis  certain  ophthalmic  surgeons  have  of  late 
been  using  sulphate  of  eserine,  which  contracts  the  pupil  and  produces  spasm  of  the  ciliary 
muscle  ;  thus,  as  it  is  seen,  having  effects  antagonistic  to  the  drugs  previously  mentioned. 
This  remedy  may  perhaps  be  used  safely  by  those  of  us  who  are  familiar  with  eye  diseases, 
and  can  discriminate  between  proper  and  improper  cases  for  the  use  of  eserine ;  but  for 
the  student  the  rule  to  use  atropia  is  the  best  to  follow,  since,  by  employing  the  other 
remedy  ill  advisedly,  he  might  allow  iritic  adhesions  to  the  lens  to  occur  in  cases  of  kera- 
titis complicated  with  iritis. 

In  inflammation  of  the  cornea  it  is  often  well  to  seal  the  eye,  to  preclude  the  injurious 
friction  of  the  lids  upon  the  inflamed  tissue.  This  is  best  accomplished,  not  by  a  pad 
and  bandage,  but  by  semilunar  pieces  of  plaster  placed  upon  the  upper  lid  while  the  eye 
is  closed.  These  stiffen  the  lid,  and  prevent  its  being  opened,  though  tears  and  secretions 
flow  from  under  it  with  ease.  This  method  of  dressing,  recommended  by  Dr.  Levis,  of 
Philadelphia,  will  be  further  described  in  speaking  of  extraction  of  cataract.  Any  dress- 
ing which  retains  secretions  and  keeps  the  eye  hot  is  liable  to  do  harm  ;  hence  as  a  rule 
a  pad  and  encircling  bandage  are  objectionable.  An  eye  should  never  be  tied  up  in  cases 
of  conjunctivitis,  and  seldom  in  keratitis,  for  the  reason  just  given  J.  B.  R.] 

THE  SCLEROTIC  AND  EPISCLERAL  TISSUE. 

Inflammation  of  the  sclerotic  or  episcleral  tissue,  or  more  commonly  of  both  together, 
is  a  somewhat  rare  disease  ;  it  is  characterized  by  the  presence  of  purple  swollen  patches, 
covered  by  enlarged  conjunctival  vessels,  and  situated  usually  about  the  insertion  of  the 
recti  muscles. 

The  purple  patches  often  disappear  from  one  portion  of  the  globe,  and  appear  again  at 
another ;  the  inflammation  is  chronic  in  its  course,  but  subsides  after  a  time,  leaving  some 
discoloration  of  the  effected  part ;  it  is  very  liable  to  recur. 

It  occasionally  follows  operations  for  strabismus.  [Subconjunctival  hemorrhage  should 
not  be  mistaken  for  episcleritis.] 

Treatment — Sedative  applications,  as  decoction  of  poppy-heads,  or  belladonna  fomen- 
tation, should  be  used  three  or  four  times  a  day,  and  if  there  be  much  conjunctival  vascu- 
larity or  any  mucous  discharge  some  astringent  lotion,  as  chloride  of  zinc  drops  (see 
Formulae,  p.  244)  should  always  be  employed. 

Any  constitutional  treatment  that  may  appear  called  for  should  be  adopted.    In  some 
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cases  tonics  do  most  good  ;  others,  again,  may  be  greatly  benefited  by  a  course  of  mercury 
or  iodide  of  potassium. 

This  disease  is  usually  described  as  "  episcleritis." 

Staphyloma — A  bulge  of  the  sclerotic  may  occur  from  softening  of  its  structure  by 
inflammatory  changes,  which  usually  commence  in  the  choroid. 

Staphyloma  may  be  met  with  in  the  ciliary  region  (ciliary  staphyloma),  about  the 
equator  (equatorial  staphyloma),  or  near  the  optic  nerve  (posterior  staphyloma).  Little 
can  be  done  in  the  way  of  treatment. 

Injuries — The  sclerotic  may  be  wounded  by  sharp  instruments,  or  ruptured  by  blows  ; 
in  the  latter  case  the  lesion  usually  takes  place  in  the  ciliary  region,  near  the  upper  margin 
of  the  cornea. 

The  sclerotic  (as  also  the  cornea)  may  be  pierced  by  a  shot  or  chip  of  metal,  which 
may  be  lodged  within  the  globe  or  have  passed  clean  through  it. 

Treatment — The  treatment  of  injuries  of  the  sclerotic  depends  much  upon  the  extent 
and  nature  of  the  damage  done. 

Small  incised  wounds  will  usually  heal  readily  enough  if  the  eye  be  kept  carefully  ban- 
daged.   Larger  wounds  may  require  to  be  closed  by  a  "suture. 

Blows  often  cause  complete  disorganization  of  the  globe,  the  aqueous  and  vitreous 
chambers  being  filled  with  blood,  and  hemorrhage  having  taken  place  between  the  scle- 
rotic and  choroid,  although  no  rupture  of  the  external  tunic  has  occurred. 

Such  cases  must  be  carefully  watched,  and  the  eye  kept  bandaged  with  lint  soaked  in 
belladonna  lotion. 

In  cases  of  extensive  incised  wounds,  large  ruptures,  or  wounds  associated  with  lodg- 
ment of  a  foreign  body  within  the  globe,  extirpation  of  the  eyeball  will  probably  have  to 
be  performed. 

THE  CRYSTALLINE  LENS. 

Congenital  anomalies — Variations  in  shape,  absence  of  the  whole  (Aphakia)  or 
part  of  the  lens,  and  displacements,  are  met  with  as  congenital  defects. 

Presbyopia  (old  sight) — Presbyopia  depends  on  senile  change  of  the  crystalline 
lens,  by  which  it  is  rendered  harder  than  in  youth  and  its  elasticity  is  impaired.  As  a 
consequence  its  curvature  can  only  be  altered  to  a  limited  extent  by  the  action  of  the 
ciliary  muscle,  and  the  power  or  range  of  accommodation  is  correspondingly  diminished. 

Persons  generally  begin  to  experience  the  effects  of  presbyopia  about  the  age  of  forty- 
five.  The  nearest  point  of  distinct  vision,  which  year  by  year  has  been  receding  from 
the  eyes,  now  becomes  inconveniently  far  off,  so  that  small  print  can  only  be  read  with 
difficulty  or  not  all ;  distant  vision,  however,  still  remains  acute. 

It  has  been  arbitrarily  decided  that  a  person  shall  be  considered  presbyopic  as  soon  as 
his  nearest  point  of  distinct  vision  comes  to  stand  at  twenty-two  centimetres  or  further 
from  the  eyes,  and  the  degree  of  presbyopia  is  expressed  by  the  number  of  dioptrics  (D) 
which  it  is  necessary  to  give  the  eye  in  order  to  bring  its  near  point  up  to  this  distance ; 
or,  in  other  words,  to  give  it  a  refractive  power  equal  to  4.5  D,  which  is  the  power  of  the 
lens  which  the  crystalline  must  add  to  itself  in  order  to  see  distinctly  at  twenty-two  cen- 
timetres. Thus,  a  person  aged  forty-five  can  only  see  distinctly  at  twenty-eight  centi- 
metres, that  is,  he  can  only  add  to  his  crystalline  a  lens  equal  to  3.5  D.  In  order  to 
enable  him  to  see  distinctly  at  twenty-two  centimetres  we  must  give  a  lens  which  makes 
up  the  difference  between  3.5  D  and  4.5  D,  i,  e.,  ID.  A  person  of  forty-five,  therefore, 
requires  a  convex  lens  of  1  D  to  remedy  his  presbyopia  ;  the  number  of  this  lens  also 
expresses  the  degree  of  presbyopia. 

It  has  been  determined  by  observation  that  presbyopia  increases  by  one  dioptric  for 
every  period  of  5  years  from  40  to  60  ;  sometimes  by  one  dioptric  and  sometimes  by  a 
half  only,  for  each  similar  period  from  60  to  80. 

The  following  table  shows  the  lens  required  at  each  period  of  five  years  by  the  emme- 
tropic eye.  Should  hypermetropia  exist  its  degree  must  be  ascertained  and  added  to 
the  number  given  in  the  table.  The  degree  of  myopia,  on  the  contrary,  must  be 
suhtracted : — 


Age.  Dioptrics. 

40  0 

45  1 

50  2 

55  3 

60  4 


Age.  Dioptrics. 

65  4.5 

70  5.5 

75  6 

80  7 


254 


AFFECTIONS   OF   THE   IRIS  AND  CHOROID. 


Should  our  patient  require  to  see  at  some  particular  distance,  the  numbers  in  the  table 
need  not  be  adhered  to  ;  he  may  be  allowed  to  select  those  lenses  which  he  thinks  suit 
best.  As  a  matter  of  fact  we  often  find  that  the  glasses  given  in  the  table  are  too  strong, 
especially  in  hypermetropic  persons  who  have  become  presbyopic  before  taking  to  glasses. 
Such  persons  have  long  been  accustomed  to  strain  their  accommodation  to  the  utmost, 
and  will  not  thank  us  for  giving  them  glasses  which  neutralize  the  whole  of  their  hyper- 
metropia  as  well  as  their  presbyopia.  We  shall  give  much  greater  satisfaction  by  ordering 
glasses  which  a  little  more  than  neutralize  the  hypermetropia,  and  so  give  a  little  help 
without  being  an  absolute  correction. 

Injuries. — Opacity  of  the  lens  (traumatic  cataract)  may  be  caused  either  by  pene- 
trating wounds  of  the  cornea  or  simply  by  concussion. 

Dislocation  of  the  lens  As  a  result  of  blows  upon  the  eyeball,  the  lens  may 

become  partially  or  entirely  displaced  ;  it  may  still  retain  its  transparency,  but  often 
becomes  more  or  less  opaque. 

Displacement  of  the  lens  may  take  place  upwards  or  downwards,  laterally,  forwards  into 
the  anterior  chamber,  backwards  into  the  vitreous,  or  it  may  be  entirely  extruded  from 
the  globe  through  a  wound  in  the  sclerotic,  and  lie  beneath  the  conjunctiva.  In  the  three 
first  positions  the  displacement  is  only  partial,  and  the  margin  of  the  lens  can  be  seen  by 
oblique  illumination  occupying  some  part  of  the  pupil. 

In  displacement  forwards  the  pupil  will  be  found  dilated,  irregular  in  shape,  and  fixed ; 
oblique  illumination  will  show  the  lens  lying  partially  or  entirely  in  the  anterior  chamber. 

In  displacement  backwards  the  iris  will  be  tremulous,  the  pupil  sluggish,  and  the  ante- 
rior chamber  deepened.  Direct  ophthalmoscopic  examination  will  probably  detect  the 
lens  lying  in  the  ciliary  region  at  the  lower  part  of  the  eye. 

In  displacement  beneath  the  conjunctiva  the  lens  is  found  forming  a  small  rounded 
tumor,  somewhere  near  the  corneal  margin,  most  frequently  at  its  upper  part. 

Treatment  If  the  lens  be  displaced  partially  or  into  the  anterior  chamber,  and  still 

retain  its  transparency,  it  may  be  left  alone.  But  should  it  become  opaque  or  appear  to 
be  setting  up  irritation,  it  should  be  removed  by  extraction,  preferably  associated  with 
iridectomy.  A  transparent  lens  may  remain  for  years  in  the  anterior  chamber,  and,  with 
the  exception  of  impairment  of  vision,  give  rise  to  no  inconvenience.  If  its  capsule  has 
been  lacerated,  however,  it  will  become  opaque,  and  if  not  extracted  will  gradually  be 
removed  by  absorption. 

A  lens  displaced  into  the  vitreous  chamber  will  very  probably  act  as  a  foreign  body, 
and  set  up  glaucomatous  changes,  in  which  case  it  should  be  removed  at  all  risks  ;  but  if  it 
produce  no  irritation  is  best  left  alone. 

A  lens  displaced  beneath  the  conjunctiva  may  also  be  left  to  itself. 

Cataract  will  be  considered  in  the  section  on  operations. 

THE  IRIS  AND  CHOROID. 

Congenital  Anomalies. — Coloboma  signifies  a  cleft  condition  of  the  iris  or  cho- 
roid, dependent  on  failure  of  closure  of  the  foetal  fissure.  In  the  iris  it  occurs  as  a  defi- 
ciency of  the  lower  segment,  appearing  as  if  iridectomy  had  been  performed  downwards. 
In  the  choroid  it  is  seen  (on  examination  with  the  ophthalmoscope)  as  a  brilliant  white 
figure,  commencing  at  the  optic  disk,  and  continuing  downwards  and  forwards  for  a 
variable  distance  towards  the  ciliary  processes,  through  which,  in  extreme  cases,  the  cleft 
may  extend,  and  be  even  continuous  with  a  similar  deficiency  of  the  iris. 

In  the  Albino  the  pigment  of  the  iris  and  choroid  is  absent  to  a  greater  or  less  extent, 
and  with  the  ophthalmoscope  the  fundus  of  the  eye  appears  of  a  yellowish-white  color. 

Irideremia,  or  congenital  absence  of  the  iris  is  occasionally  observed. 

Persistence  of  the  pupillary  membrane — Small  portions  of  the  membrane 
which  at  a  period  of  foetal  life  covered  the  pupil  occasionally  remain,  and  may  be  seen  as 
one  or  more  fine  threads,  somewhat  resembling  cobwebs,  passing  across  the  pupillary 
area,  and  attached  at  either  end  to  the  anterior  surface  of  the  iris,  near  the  margin  of  the 
pupil. 

Anomalies  of  color — The  iris  of  one  eye  may  be  brown,  that  of  its  fellow  being 
blue,  or  differences  in  color  may  occur  in  different  parts  of  the  same  iris. 

Tremulous  iris  (iridodonesis)  signifies  a  tremulous  condition  of  the  iris,  which 
shakes  about  as  the  eye  is  moved.  This  condition  is  met  with  when  the  iris  has  lost  the 
support  of  the  crystalline  lens,  when  the  vitreous  humor  is  abnormally  fluid,  or  the  iris 
totally  paralyzed. 
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The  term  paralysis  should,  strictly  speaking,  be  applied  only  to  cases  where  the  iris  is 
tremulous,  all  its  proper  movements  being  destroyed  and  the  pupil  of  moderate  size ;  but 
it  is  often  used  in  the  condition  of  dilatation  of  the  pupil  met  with  in  some  cases  of  paraly- 
sis  of  the  third  nerve ;  in  which,  however,  only  the  circular  fibres  are  affected. 

Mydriasis  signifies  abnormal  dilatation  of  the  pupil  ;  Myosis,  abnormal  con- 
traction. 

Tumors  seldom  originate  in  the  iris  itself,  but  its  structure  often  becomes  implicated 
by  growths  commencing  in  deeper  parts  of  the  globe  (see  Tumors  of  Eyeball)  ;  instances, 
however,  of  malignant  growths,  dermoid  and  simple  cysts,  and  of  the  cysticercus,  have 
been  met  with  in  the  iris. 

Inflammation  of  the  Iris  (Iritis). 

Causes. 

Local  Irritation  from  foreign  bodies  in  the  conjunctival  sac  or  cornea  ;  friction  of  the 

cornea  by  granular  lids  or  inverted  lashes  ;  injuries  to  the  iris  itself  by  operations,  or  acci- 
dents, with  or  without  the  lodgment  of  foreign  bodies  in  its  substance  or  on  its  surface  ; 
pressure  by  a  swollen  crystalline  lens,  and  exposure  from  perforation  of  the  cornea. 

Constitutional — Debility  after  acute  disease,  over-lactation,  &c.  ;  certain  specific  dis- 
eases, as  syphilis,  rheumatism,  and  gout. 

Symptoms  The  following  symptoms  are  met  with  in  most  cases  of  iritis  :  changes  of 

color,  cloudiness  and  loss  of  polish  of  the  iris,  sluggishness  or  complete  immobility  and 
(as  a  rule)  contraction  of  the  pupil,  injection  of  the  ciliary  region  (ciliary  redness),  water- 
ing of  the  eye,  and  impairment  of  vision.  Other  symptoms  met  with  occasionally  are 
pain,  intolerance  of  light,  irregularity  in  outline  of  the  pupil,  inflammatory  products — pus 
or  lymph  nodules — visible  to  the  naked  eye. 

Three  varieties  of  iritis  are  commonly  met  with.  1.  Simple  iritis.  2.  Recurrent  or 
rheumatic  iritis.    3.  Syphilitic  iritis. 

Simple  iritis  All  the  more  constant  symptoms  of  iritis  are  present,  often  accom- 
panied by  more  or  less  severe  pain.  An  uncomplicated  attack  lasts  from  one  to  two 
weeks  or  longer,  and  usually  ends  in  resolution,  the  iris  quite  recovering  its  normal  con- 
dition, but  a  few  adhesions  may  form  between  the  iris  and  lens-capsule  (posterior  syne- 
chia1). In  this  as  well  as  in  the  other  forms  of  iritis,  however,  the  inflammation  may  run 
on  to  the  formation  of  a  considerable  quantity  of  new  material  or  into  suppuration. 

Recurrent  or  rheumatic  iritis  occurs  in  persons  who  are  subject  to  attacks  of 
rheumatism  or  gout,  and  also  in  the  children  of  rheumatic  or  gouty  parents ;  an  attack  of 
this  form  of  inflammation  presents  all  the  more  constant  symptoms  of  iritis,  and  has  one 
character  peculiar  to  itself,  viz.,  its  tendency  to  recur,  some  patients  having  had  as  many 
as  twenty  or  more  separate  attacks ;  in  some  cases  the  attacks  observe  a  remarkable 
periodicity,  recurring  regularly  at  the  same  time  of  year.  The  inflammation  sometimes 
appears  in  one  eye,  sometimes  in  the  other,  or  perhaps  in  both,  rarely,  however,  simulta- 
neously, but  at  short  intervals,  the  second  eye  becoming  affected  long  before  the  first  has 
begun  to  recover.  Recurrent  iritis  is  frequently  accompanied  by  more  or  less  haziness  of 
the  cornea  and  aqueous  humor.  In  some  cases  very  severe  pain  of  a  dull  aching  character 
is  experienced  in  the  eyeball,  forehead,  side  of  nose,  and  temple ;  in  others  the  attack  is 
most  insidious,  the  patient's  attention  not  being  attracted  until  a  considerable  amount  of 
new  material  has  been  thrown  out,  extensive  adhesions  formed,  the  sight  of  one  eye  much 
impaired,  and  the  inflammatory  action  extended  to  the  other.  The  great  feature  of  this 
form  of  iritis  is  its  tendency  to  recur.  The  cause  of  the  recurrences  is  not  very  evident ; 
they  are  probably  due  primarily  to  "  posterior  synechia;,"  and  are  prevented  by  the  per- 
formance of  iridectomy. 

All  persons,  however,  who  have  "  posterior  synechia;,"  are  not  subject  to  recurrent 
iritis;  so  that  in  all  probability  in  those  who  are  liable  to  repeated  attacks  there  is  a 
tendency  to  the  lighting  up  of  inflammation  upon  very  slight  provocation,  such  as  the 
dragging  of  posterior  synechiae. 

Syphilitic  iritis  is,  perhaps,  the  most  common  of  all  the  forms. 

A  tvpical  case  presents  all  the  constant  symptoms  of  iritis  in  a  very  marked  degree,  the 
zone  of  ciliary  redness  being  extremely  well  defined.  There  may  be,  besides,  certain 
peculiar  nodular  excrescences,  of  a  dirty  yellow  color  (known  as  lymph-nodules),  situated 
on  the  surface  of  the  iris  or  at  its  pupillary  margin,  and  at  times  extending  into  the  pupil, 
which  may  be  completely  blocked  by  them.  These  excrescences  are  syphilitic  gummata, 
and  their  existence  renders  the  diagnosis  of  syphilitic  iritis  certain  ;  they  are,  however, 
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only  occasionally  present,  and  in  the  greater  number  of  cases  met  with  the  surgeon  will 
have  to  take  into  consideration  the  patient's  previous  history,  ascertain  the  existence  of 
other  signs  of  syphilis,  and  make  his  diagnosis  accordingly. 

Syphilitic  iritis  occurs  most  frequently  between  the  ages  of  fifteen  and  forty,  but  is 
occasionally  met  with  as  a  manifestation  of  congenital  syphilis  in  infants. 

Results  of  iritis  In  many  cases,  especially  if  early  and  properly  treated,  perfect 

recovery  takes  place ;  in  others  permanent  signs  of  inflammation  are  left.  The  morbid 
changes  more  commonly  met  with  are — 

(1)  The  iris  itself  may  be  found  atrophied,  rigid,  or  rotten,  and  very  prone  to  bleed 
freely  on  the  slightest  wound.  These  conditions  become  most  apparent  when  operating 
upon  its  structure.  On  attempting  to  perform  iridectomy  considerable  difficulty  will  be 
experienced  in  removing  a  portion  of  the  iris,  which  may  be  so  tough  that  none  of  it  can 
be  torn  away,  or  so  rotten  that  only  the  portion  included  between  the  branches  of  the 
forceps  is  removed,  or  hemorrhage  may  take  place  to  such  an  extent  as  to  prevent  the 
completion  of  the  operation. 

(2)  Adhesions  to  neighboring  parts  ("  spiechice")  may  have  formed,  those  most  com- 
monly met  with  being  between  the  iris  and  lens-capsule  ("  posterior  synechia?"). 

Posterior  synechia?  are  generally  situated  at  the  pupillary  margin,  and  vary  in  extent 
from  a  few  adherent  tags,  of  this  part  only,  to  complete  adhesion  of  the  whole  posterior 
surface  of  the  iris  to  the  lens-capsule,  this  latter  condition  being  known  as  "  total  posterior 
synechia." 

Adhesions  of  the  iris  to  the  cornea,  "  anterior  synechia?"  (should  this  occur  at  all  as  the 
result  of  iritis)  will  be  found  about  its  greater  circumference. 

(3)  Closure  of  the  pupil  by  inflammatory  material,  opacities  upon  the  lens-capsule 
caused  by  adhesion  of  the  "  uvea"  detached  from  the  posterior  surface  of  the  iris. 

(4)  Dense  inflammatory  deposits  in  or  beneath  the  capsule,  or  involving  the  superficial 
fibres  of  the  lens  itself  {capsular  cataract),  may  also  be  met  with. 

Treatment  In  treating  iritis  we  must  take  cave,  first,  to  remove  any  local  cause, 

such  as  a  foreign  body,  opaque  swollen  lens,  &c,  and  to  cure  granular  lids,  or  remove 
inverted  lashes.  Secondly,  we  must  endeavor  to  dilate  the  pupil.  Thirdly,  to  relieve 
pain.  Fourthly,  any  constitutional  treatment  that  may  appear  called  for  should  be  era- 
ployed.    (The  means  of  carrying  out  the  first  indication  are  detailed  elsewhere.) 

In  order  to  dilate  the  pupil  a  few  drops  of  a  strong  solution  (gr.  iv  to  Jj)  of  sulphate  of 
atropine  should  be  placed  between  the  eyelids  by  the  surgeon  himself  at  each  visit,  and  a 
weaker  solution  (gr.  \  to  gr.  1  to  3j)  should  be  used  by  the  patient  from  four  to  eight  or 
twelve  times  a  day.  If  the  case  is  treated  at  the  commencement,  more  or  less  dilatation 
of  the  pupil  will  usually  take  place  ;  but  should  the  iris  have  become  infiltrated  with  inflam- 
matory matter,  and  adhesions  formed,  little  or  no  effect  will  be  produced  ;  the  atropine 
should,  however,  be  persevered  with.  [Extract  of  belladonna,  merely  softened  with  water, 
may  be  smeared  over  the  brow  to  act  as  an  adjuvant  to  the  atropia  instillations.] 

In  cases  of  iritis  with  suppuration  the  eye  should  be  fomented  frequently  with  hot  bella- 
donna lotion,  and  kept  bound  up  with  lint  soaked  in  the  lotion. 

In  cases  accompanied  by  much  pain  blood  should  be  taken  from  the  temples  by  leeches 
or  the  artificial  leech.  Atropine  may  give  rise  to  pain  by  causing  dragging  upon  adhe- 
sions, and  should  be  used  with  caution  in  cases  where  its  application  is  attended  by  much 
suffering,  especially  if  it  have  no  effect  upon  the  pupil.  The  eyes  should  be  protected  from 
light  by  a  green  shade  or  protectors  until  the  inflammation  has  subsided. 

[At  times  there  is  a  large  increase  of  the  aqueous  humor  accompanying  the  iritis;  or, 
perhaps  more  correctly  stated,  a  transudation  of  serum  occurs,  instead  of  the  usual  exuda- 
tion of  lymph  or  fibrin.  In  these  cases,  denominated  serous  iritis  as  differing  from  plastic 
iritis,  tapping  the  anterior  chamber  is  of  the  greatest  importance  in  the  treatment.] 

Of  constitutional  remedies  there  is  none  so  useful  in  the  treatment  of  iritis  as  mercury. 
The  drug  should  be  given  in  some  form  or  other,  so  as  speedily  to  affect  the  system  in  all 
cases  where  inflammatory  products  are  plentifully  produced,  whether  the  inflammation  be 
of  syphilitic  origin  or  not.  A  pill  containing  gr.  ij  of  Pil.  Hydrarg.  and  gr.  \  of  Pulv. 
Opii  may  be  taken  three  times  a  day,  and  is  a  very  convenient  and  effectual  mode  of 
administration.    Mercurial  inunction,  or  vapor  baths,  may  be  employed  if  preferred. 

If  the  iritis  occur  in  debilitated  states  of  the  system,  or  the  inflammation  go  on  to  sup- 
puration, tonics,  as  iron  or  quinine,  should  be  prescribed,  and  a  plentiful  supply  of  good 
food  given.  Should  there  be  much  pain  opium  must  be  given,  and  it  is  well  to  prescribe 
the  drug  in  conjunction  with  extract  of  belladonna  or  hyoscyamus. 

The  results  of  iritis,  should  they  seriously  interfere  with  vision,  require  the  performance 
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of  iridectomy  or  some  one  of  the  operations  for  artificial  pupil.  Iridectomy  should  also 
be  performed  in  cases  of  recurrent  iritis.  The  removal  of  a  portion  of  iris  in  some 
manner—probably  by  preventing  dragging  on  adhesions— has  a  marvellous  effect  in  pre- 
venting recurrences. 

Injuries — The  iris  may  be  cut,  torn,  or  bruised;  prolapsed  through,  or  adherent  to, 
the  cornea,  in  cases  of  penetrating  wounds  of  that  structure  (see  Wounds  of  the  Cornea) : 
or  it  may  be  separated  from  its  insertion  to  a  greater  or  less  extent  by  concussion,  without 
externa]  wound.  Any  of  these  injuries  are  liable  to  set  up  iritis,  which  may  possibly  be 
followed  by  suppuration. 

TREATMENT — The  injured  eye  should  be  kept  carefully  bandaged  with  lint  soaked  in 
belladonna  lotion,  and  if  much  pain  is  complained  of,  or  inflammatory  symptoms  arise, 
blood  should  be  freely  taken  from  the  corresponding  temple,  either  by  leeches  or  the 
artificial  leech. 

As  in  iritis  from  other  causes,  the  pupil  may  become  blocked,  or  extensive  synechia;' 
form,  requiring  operative  interference  at  some  later  period.    (See  Operations  on  iris.) 

Hyperemia  of  Choroid. 

Increased  vascularity  of  the  choroid  is  not  unfrequently  met  with,  more  especially  in 
myopic  persons  ;  it  should  be  suspected  if  a  feeling  of  fulness  and  tension  of  the  eyes, 
accompanied  by  watering  and  intolerance  of  light,  is  complained  of. 

On  examination  with  the  ophthalmoscope  increased  redness  of  the  choroid  (especially 
ol  that  portion  nearest  the  outer  side  of  the  optic  disk)  and  some  enlargement  of  the 
choroidal  vessels  can  be  made  out;  these  changes  will,  however,  very  probably  be  over- 
looked by  an  inexperienced  observer,  [and  often  cannot  be  determined  with  certainty  by 
the  experienced,  because  the  normal  variations  are  so  great.] 

Treatment — The  eyes  should  be  kept  carefully  at  rest,  protected  from  light,  cold 
douches  employed,  and  all  positions  (as  stooping  or  hanging  the  head)  which  cause  con- 
gestion of  the  eyeballs  carefully  avoided ;  blood  may  be  taken  from  the  temples,  and  if 
glasses  have  been  worn  their  use  must  be  discontinued. 

Inflammation  of  the  choroid,  "Choroiditis,"  occurs  under  much  the  same 
conditions  as  iritis;  it  also  plays  a  prominent  part  in  sympathetic  ophthalmia,  and  is  not 
unfrequently  associated  with  inflammation  of  the  iris — *' choroido-iritis."  Two  forms 
will  be  commonly  met  with — simple  and  syphilitic. 

Symptoms — In  all  cases  of  choroiditis  more  or  less  loss  of  transparency  [of  the  humors] 
will  be  found.  Pain,  intolerance  of  light,  impairment  of  vision,  fulness  of  the  veins 
emerging  from  the  sclerotic  in  the  ciliary  region,  ciliary  redness,  dilatation  and  sluggish- 
ness of  the  pupil,  and  increased  tension  of  the  globe,  are  symptoms  often  met  with  in 
choroiditis,  but  are  by  no  means  characteristic  of  it.  A  diagnosis  can  only  be  made  witli 
certainty  by  examination  with  the  ophthalmoscope. 

The  changes  seen  in  the  choroid  with  the  ophthalmoscope  are,  grayish  or  yellowish 
patches  or  spots  of  exudation  surrounded  by  more  or  less  redness  (hyperaemia),  and  at  a 
later  period  patches  of  atrophy.  The  exudation  may  occur  in  one  or  more  large  patches, 
or  be  distributed  over  the  whole  or  greater  part  of  the  choroid  in  the  form  of  spots,  this 
latter  condition  being  known  as  "choroiditis  disseminata."  We  know  that  the  morbid 
changes  noticed  are  in  the  choroid,  from  their  relation  to  the  retinal  vessels  which  pass  in 
front  of  and  are  not  obscured  by  the  opacity. 

Syphilitic  choroiditis  (in  typical  cases)  is  characterized  by  yellowish  lymph- 
nodules  similar  to  those  met  with  in  syphilitic  iritis  in  the  choroid;  but,  as  in  the  latter 
disease,  typical  eases  are  only  occasionally  met  with,  and  we  must  be  guided  by  the  same 
rules  in  forming  a  diagnosis.  Choroiditis  disseminata  is  syphilitic;  the  atrophic  changes 
left  by  it  are  seen  in  spots  of  white  and  dark  dotted  about  the  fundus  ;  often  combined 
with  an  irregular  band  of  dirty  white  extending  round  the  optic  disk.  These  changes  are 
frequently  seen  in  the  subjects  of  congenital  syphilis,  the  choroidal  disease  is  in  many 
instances  associated  with  floating  opacities  in  the  vitreous,  and  may  be  looked  upon  as  a 
certain  indication  of  syphilis. 

Choroiditis  is  frequently  associated  with  inflammation  and  opacity  of  the  vitreous 
humor;  the  retina  covering  the  affected  portion  of  choroid  is  usually  involved  in  the 
inflammatory  change,  and  the  optic  disk  may  be  implicated  if  choroiditis  exist  in  its 
vicinity. 

Atrophy  of  the  choroid,  as  above  stated,  frequently  follows  inflammation.  The 
ophthalmoscope  shows  white  or  dirty  white  patches,  or  spots  corresponding  to  the  areas 
17 
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previously  occupied  by  inflammatory  exudation,  caused  by  destruction  of  the  choroid, 
allowing  the  white  sclerotic  to  show  more  or  less  plainly  through  it.  The  atrophic  patches 
are  frequently  surrounded  by  dark  borders,  from  accumulation  of  pigment  which  has  been 
displaced  by  the  inflammatory  material. 

Inflammation  of  the  ciliary  portion  of  the  choroid  (ciliary  body)  is  known  as 
"  cyclitis." 

Cyclitis  is  characterized  by  redness  and  swelling  of  some  part  or  the  whole  of  the 
ciliary  region,  with  considerable  enlargement  of  the  veins  of  the  retina,  choroid,  and  iris, 
and  pain  in  the  eyeball,  aggravated  by  pressure  in  the  ciliary  region.  Cyclitis  may  be 
caused  by  injury  or  may  depend  upon  syphilis,  inherited  or  acquired,  [or  be  due  to  sym- 
pathetic irritation  produced  by  injury  to  the  other  eye.]  Softening  and  shrinking  of  the  globe 
is  very  likely  to  follow  from  impairment  of  nutrition,  dependent  on  interference  with  the 
circulation  of  blood.  Suppuration  may  also  take  place.  Wounds  implicating  the  ciliary 
region  of  the  sclerotic  should  always  be  looked  upon  as  much  more  serious  than  those  of 
other  portions  of  the  tunic,  as  cyclitis  is  frequently  set  up  by  such  injuries.  Cyclitis  is 
not  uncommonly  associated  with  iritis — "  irido-cyclitis." 

Treatment.. — The  treatment  of  choroiditis  should  be  very  similar  to  that  of  iritis. 
Iridectomy  does  good  in  some  chronic  cases  or  in  those  in  which  there  is  increase  of  ten- 
sion of  the  globe.    For  the  atrophic  changes  no  treatment  is  of  much  avail. 

Bone  upon  the  choroid  Deposits  of  bone  are  not  unfrequently  met  with  upon 

the  inner  surface  of  the  choroid  in  eyes  that  have  been  blind  and  shrunken  for  years. 

Tubercles  in  the  choroid. — In  cases  of  general  tuberculosis  deposits  of  tubercle 
have  occasionally  been  met  with  in  the  choroid. 

Injuries  The  choroid  may  be  injured  by  foreign  bodies  entering  the  eyeball  or  rup- 
tured by  violence,  without  perforation  of  the  tunics. 

In  the  former  case  (more  especially  if  a  foreign  body  be  lodged  in  the  structure  of  the 
choroid)  inflammation  is  very  liable  to  follow,  the  eyeball  being  eventually  lost  by  sup- 
puration or  shrinking.  A  rupture  of  the  choroid  from  external  violence  is  attended  with 
more  or  less  hemorrhage,  which  fills  the  rent  made  in  its  structure  with  blood,  and  may 
cause  considerable  displacement  of  the  retina. 

Seen  with  the  ophthalmoscope  soon  after  the  receipt  of  the  injury,  a  rupture  of  the 
choroid  appears  as  a  more  or  less  elongated  blood  clot ;  later  the  blood  becomes  absorbed 
and  a  white  linear  figure  is  left,  from  the  white  sclerotic  showing  through  the  rent  in  the 
choroid.    This  form  of  injury  is  not  often  followed  by  destructive  inflammation. 

Treatment — Injuries  of  the  choroid  should  be  treated  in  the  same  manner  as  injuries 
of  the  sclerotic,  cornea,  or  iris,  with  belladonna  lotion,  lint  and  a  bandage. 

Sympathetic  Ophthalmia  [or  Ophthalmitis]. 

Sympathetic  ophthalmia  is  the  name  applied  to  a  peculiar  form  of  inflammation  of  the 
choroid,  ciliary  body,  and  iris,  coming  on  in  one  eye  in  consequence  of  morbid  changes 
which  have  previously  existed  or  are  still  in  operation  in  the  other. 

The  most  common  causes  of  sympathetic  ophthalmia  are  injuries  of  one  eye,  especial!;/ 
wounds  implicating  the  ciliary  region,  or  associated  with  lodgment  of  a  foreign  body  in 
the  interior  of  the  globe.  [Some  cases  have  been  reported  where  it  followed  extraction 
of  cataract  by  Graefe's  method.] 

The  wounded  eye  shortly  after  the  receipt  of  an  injury  may  become  affected  by  choroido- 
iritis,  the  inflammation  being  of  a  markedly  adhesive  character;  pain  more  or  less  severe 
will  be  complained  of,  sight  rapidly  lost,  extensive  synechias  form,  the  tension  of  the  globe, 
at  first  somewhat  above  par,  diminish,  and  shrinking  of  the  eyeball  follow. 

At  any  time  during  the  foregoing  changes  in  the  injured  eye  the  sound  one  may 
become  irritable  and  painful,  and  a  similar  inflammation  may  be  set  up  in  it,  leading 
rapidly  to  a  like  result.  [One  of  the  earliest  manifestations  is  diminished  power  of  accom- 
modation.] 

Treatment — Where  sympathetic  ophthalmia  lias  been  once  established,  in  all  proba- 
bility irreparable  damage  will  be  done  ;  the  great  point  to  bear  in  mind  is  to  prevent  its 
occurrence  by  timely  extirpation  of  the  damaged  globe  (see  Extirpation  of  the  Eyeball). 
[Neurotomy  of  ciliary  and  optic  nerves  does  not  seem  sufficient.]  Should  the  disease 
have  become  fairly  established,  little  benefit  can  be  expected  to  result  from  such  extirpa- 
tion, as  the  morbid  changes  will  probably  continue  in  the  sympathetically  inflamed  globe, 
in  spite  of  the  removal  of  that  primarily  affected.  The  sympathetically  affected  eyeball 
(or  if  excision  have  not  been  performed  both  eyes)  should  be  kept  carefully  bandaged 
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with  lint  soaked  in  belladonna  lotion  [or  strong  solutions  of  atropia  should  be  applied]  ; 
pain  must  be  relieved  by  the  same  methods  as  in  cases  of  iritis.  Any  constitutional 
treatment  that  may  appear  necessary  should  be  employed,  and  as  soon  as  the  more  acute 
inflammatory  symptoms  have  subsided  iridectomy  should  be  performed.  This  operation 
often  exerts  a  very  beneficial  influence  upon  the  nutrition  of  the  globe  (see  Iridectomy), 
and  should  be  repeated  a  second  or  even  third  time  should  the  new  pupil  become  (as  is 
very  likely  to  be  the  case)  occluded  by  inflammatory  exudations. 

Should  suppurative  inflammation  be  set  up  in  one  eye,  sympathetic  changes  need  not  be 
feared  in  the  other;  it  is  only  in  the  adhesive  form  of  choroido-iritis  that  sympathetic 
ophthalmia  is  likely  to  occur. 

[Sympathetic  inflammation  usually  takes  the  form  of  irido-cyclitis,  but  sympathetic 
retinitis  may  possibly  occur  after  destruction  of  one  eye.] 

THE  VITREOUS  HUMOR. 

Opacities  in  the  vitreous  are  frequently  met  with  in  cases  of  myopia,  and  often  as 
the  results  of  choroiditis. 

Inflammation  of  the  vitreous  occurs  occasionally  ;  it  is  generally  of  syphilitic  origin 
or  caused  by  injuries,  especially  the  lodgment  of  foreign  bodies  within  the  globe.  Vision 
becomes  misty,  and  on  examination  the  humor  is  found  to  be  more  or  less  turbid. 

TREATMENT  Should  the  inflammation  be  of  syphilitic  origin,  antisyphilitic  remedies 

should  be  employed  ;  should  it  depend  on  injury,  the  eye  must  be  kept  bandaged  with  lint 
-naked  in  belladonna  lotion,  and  measures  taken  to  subdue  the  inflammation.  [In  most 
of  the  cases  so  far  mentioned,  it  would  seem  preferable  to  use  atropia  collyria  instead  of 
the  belladonna  lotion  applied  on  lint.  If  the  effect  is  required,  it  can  be  obtained  more 
promptly  by  atropia  drops  placed  in  the  conjunctival  sac,  than  by  the  belladonna  lotion.] 

Hemorrhage  into  the  vitreous  Occasionally  bleeding  takes  place  into  the  vit- 
reous humor  to  a  considerable  extent.  Impairment  of  vision  is  complained  of,  usually 
coming  on  suddenly,  and  often  during  some  exertion.  Examination  with  the  ophthalmo- 
scope (direct  method)  shows  the  vitreous  chamber  to  be  occupied  by  a  turbid  irregular 
cloud  which  floats  about  as  the  eyeball  is  moved,  gradually  subsides  to  its  lower  part  when 
the  movements  are  discontinued,  and  is  stirred  up  again  on  the  movements  of  the  globe 
being  repeated.  The  blood  becomes  absorbed  to  a  greater  or  less  extent  in  the  course  of 
time,  but  very  commonly  some  permanent  opacity  is  left. 

Iridectomy  appears  to  hasten  the  process  of  absorption. 

GLAUCOMA. 

By  glaucoma  we  understand  "  A  series  of  morbid  changes  of  the  eyeball ;  the  most 
prominent  of  which,  and  apparently  the  one  which  causes  all  the  others,  being  an  increase 
of  tension  of  the  globe."  (Bader.) 

The  cause  of  the  increase  of  tension  is  unknown,  but  is  supposed  to  result  from  undue 
accumulation  of  the  intra-ocular  fluids,  dependent  on  hypersecretion  or  deficient  removal. 
Glaucoma  is  said  to  be  simple  when  the  increase  of  tension  progresses  slowly  and  continu- 
ously without  inflammatory  outbreaks  ;  acute  or  chronic  when  attended  by  attacks  of 
inflammation. 

Simple  glaucoma  presents  no  very  marked  symptoms,  its  onset  being  most  insidi- 
ous. It  is  characterized  by  gradual  decrease  of  acuteness  of  vision,  with  narrowing  of  the 
visual  field,  impairment  of  the  power  of  accommodation,  causing  rather  rapid  increase  of 
presbyopia,  sluggishness  in  the  movements  of  the  iris,  some  dilatation  of  the  pupil,  and 
some  apparent  haziness  of  the  lens.  Increase  of  tension  is  probably  one  of  the  earliest 
symptoms,  but  is  very  liable  to  be  overlooked  until  the  disease  is  far  advanced  and  con- 
siderable hardness  of  the  globe  has  taken  place.  With  the  ophthalmoscope  spontaneous 
pulsation  of  the  retinal  arteries  may  be  seen,  or  pulsation  may  be  produced  by  very  slight 
pressure  upon  the  globe.  The  vessels,  especially  the  veins,  are  thinner  on  the  surface  of 
the  optic  disk  than  in  the  surrounding  retina,  and  the  disk  itself  more  or  less  cupped. 
The  cup  of  glaucoma  is  characterized  by  a  bluish  appearance  of  the  greater  portion  of  the 
disk  ;  upon  this  blue  portion  the  vessels  appear  very  small  and  indistinct,  or  they  may 
be  quite  invisible;  the  margin  of  .the  disk  is  white,  and  the  large  tortuous  retinal  vessels 
are  seen  curling  up  over  its  edge,  and  appearing  on  the  surface  of  the  retina  at  a  point 
not  continuous  with  their  course  upon  the  nerve  surface.  SmalL  hemorrhages  may  also 
be  met  with  upon  the  retina. 
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Sooner  or  later,  in  any  form  of  glaucoma,  if  relief  be  not  given,  the  condition  known 
a?  absolute  glaucoma  is  established.  The  eyeball  becomes  stony  bard,  the  pupil  M  iddy 
dilated  and  fixed,  the  cornea  hazy  and  anaesthetic,  the  iris  and  aqueous  humor  discolored, 
the  anterior  chamber  shallow,  and  the  lens  more  or  less  opaque.  A  few  dilated  veins 
are  seen  issuing  from  the  globe  in  the  ciliary  region,  the  sclerotic  may  be  somewhat 
bulged  in  places  and  bluish  in  color,  and  the  conjunctiva  is  extremely  rotten,  tearing  on 
any  attempt  to  seize  it  with  forceps.  On  examination  with  the  ophthalmoscope  all  appears 
dark  behind  the  pupil,  or  a  dull  red  reflection  may  be  returned  from  the  interior,  but  no 
details  of  the  fundus  can  be  made  out.    All  perception  of  light  is  lost. 

In  some  cases  of  acute  glaucoma,  and  almost  invariably  in  chronic  glaucoma,  the  onset 
of  the  disease  is  preceded  by  premonitory  symptoms. 

These  are,  as  in  simple  glaucoma,  rapidly  increasing  presbyopia  and  slight  increase  of 
tension  of  the  globe,  sluggishness  and  dilatation  of  the  pupil,  some  apparent  haziness  of 
the  lens,  and  narrowing  of  the  visual  field. 

Besides  these  we  may  find  some  congestion  of  the  veins  emerging  from  the  sclerotic  in 
the  ciliary  region.  There  may  be  periodic  attacks  of  dimness  of  vision,  objects  appearing 
as  if  veiled  by  a  grayish  or  yellow  mist  (London  fog)  ;  in  the  later  stages  we  may  have  a 
halo  around  a  flame,  or  the  appearance  of  a  rainbow  [around  a  lamplight],  and  at  times 
attacks  of  pain  in  and  about  the  eyeball. 

Acute  glaucoma  usually  commences  suddenly  with  wrell-marked  inflammatory 
symptoms.  The  patient  will  state  that  he  was  seized  (frequently  during  the  night)  with 
sudden  severe  pain  in  the  eye ;  the  pain  will  be  described  as  affecting,  not  only  the  eye- 
ball, but  the  whole  of  the  corresponding  side  of  the  head,  and  he  will  have  found  that  the 
sight  of  the  painful  eye  is  much  impaired  or  entirely  lost.  On  examination  the  eyelids 
will  be  found  slightly  reddened  and  swollen,  the  conjunctiva  somewhat  chemosed,  and  its 
vessels,  as  well  as  those  situated  more  deeply  in  the  subconjunctival  tissue,  enlarged. 
There  will  be  profuse  lachrymation,  and  often  much  intolerance  of  light;  the  aqueous 
humor  will  very  probably  be  somewhat  turbid.  The  pupil  will  be  dilated,  somewhat 
irregular  and  fixed,  and  the  tension  of  the  globe  greatly  increased. 

On  examination  with  the  ophthalmoscope  some  of  the  appearances  mentioned  under 
simple  glaucoma  may  be  found,  but  the  media  will  probably  be  so  hazy  as  to  obscure  the 
parts  behind,  a  dull  red  reflection  being  all  that  can  be  made  out. 

The  acute  symptoms  may  pass  off  in  the  course  of  a  few  days  or  weeks,  leaving  the 
eye  more  or  less  permanently  damaged.  Similar  attacks  may  recur,  but  more  frequently 
the  disease  relapses  into  a  chronic  state. 

Chronic  glaucoma,  the  form  most  commonly  met  with,  is  characterized  by  the 
occurrence  of  slight  inflammatory  attacks,  associated  with  temporary  increase  of  dimness 
of  vision  and  more  or  less  pain  in  and  around  the  eyeball.  On  examination  the  field  of 
vision  will  be  found  to  be  limited,  the  tension  of  the  globe  increased,  and  if  the  patient 
present  himself  during  an  inflammatory  attack  the  conjunctiva  and  subconjunctival  tissue 
will  be  found  unduly  vascular,  the  pupil  somewhat  dilated,  and  the  movements  of  the 
iris  sluggish. 

The  loss  of  vision,  in  cases  of  chronic  glaucoma,  is  attended  by  somewhat  peculiar 
symptoms.  Patients  complain  that  their  sight  is  always  somewhat  misty,  that  there  is 
an  appearance  of  a  bright  halo  around  a  candle  or  other  flame,  that  they  see  colors  resem- 
bling a  rainbow,  and  often  of  great  beauty,  and  occasionally  flashes  of  light  and  fiery 
circles  ;  these  latter  symptoms  are,  however,  common  to  all  forms  of  retinal  irritation. 
Vision  is  always  worse  during  the  inflammatory  attacks  and  recovers  to  a  certain  extent 
during  the  remission,  never,  however,  returning  to  the  same  condition  as  before  the  attack. 

The  ophthalmoscope  shows  changes  similar  to  those  mentioned  under  simple  glaucoma. 

There  is  yet  another  form  of  glaucoma  requiring  mention,  fortunately  rarely  met  with. 
Its  principal  characteristic  is  the  extreme  suddenness  and  violence  of  its  onset;  its  symp- 
toms resemble  those  of  acute  glaucoma  in  an  aggravated  form.  This  variety  of  glaucoma 
is  known  as  glaucoma  fulminans,  and. the  eye  attacked  by  it  may  be  entirely  lost  in  the 
course  of  a  few  hours.  The  attack  is  occasionally  accompanied  by  severe  headache  and 
vomiting. 

Glaucoma  is  essentially  a  disease  of  commencing  old  age,  occurring  most  frequently 
between  the  ages  of  fifty  and  sixty,  but  occasionally  in  young  adults,  oreven  in  children. 
Glaucoma  almost  always  affects  both  eyes,  not,  however,  simultaneously,  but  at  more  or 
less  considerable  intervals. 

In  order  to  diagnose  glaucoma  we  must  be  well  acquainted  with  the  method  of  ascer- 
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tabling  the  tension  of  the  globe,  and  also  with  the  use  of  the  ophthalmoscope.  (See 
Examination  of  eyeball,  &c.) 

We  must  also  remember  that  the  injurious  effects  of  pressure  are  evidenced  earliest  in 
the  peripheral  portions  of  the  retina,  and  should  therefore  very  carefully  examine  the  con- 
dition of  the  visual  field  in  all  suspected  cases.    (See  Examination  of  field  of  vision.) 

Cases  are  frequently  met  with  in  which  great  contraction  of  the  visual  field  lias  taken 
place,  although  central  vision  is  still  acute.  Another  symptom  which  should  lead  us  to 
suspect  glaucoma  is  the  rapid  increase  of  presbyopia.  Patients  affected  by  the  simple  or 
chronic  forms  of  the  disease  are  constantly  changing  their  glasses,  as  they  find  that  those 
which  at  first  appear  to  suit  become  useless  in  the  course  of  a  few  months.  [The  student 
should  remember  that  neuralgia  of  the  eye,  associated  with  any  impairment  of  vision,  may 
be  glaucoma.    If  not  treated,  blindness  is  almost  sure  to  result.] 

Apparent  haziness  of  the  crystalline  lens  is  a  symptom  requiring  special  attention  ; 
otherwise  the  surgeon  may  fall  into  the  fatal  error  of  mistaking  chronic  or  simple  glaucoma 
for  cataract,  and  allow  the  disease  to  continue  until  sight  is  irrevocably  lost.  In  such  cases 
ophthalmoscopic  examination  will  most  probably  show  that  there  is  little  or  no  real 
opacity  of  the  lens,  and  this,  aided  by  a  careful  examination  of  the  tension  of  the  globe 
and  the  stale  of  the  visual  held,  will  prevent  so  disastrous  a  mistake. 

Besides  the  foregoing  we  not  unfrequently  meet  with  what  is  known  as  "secondary 
glaucoma,"  i.  <>.,  glaucoma  coining  on  in  the  course  of  some  other  disease,  as  corneitis, 
ulceration  of  cornea,  iritis,  &c.    Glaucoma  occurring  in  young  persons  is  usually  secondary. 

Treatment — Glaucoma  can  be  remedied  by  operation  alone.  And  it  is  our  duty  to 
explain  to  the  patient  the  nature  of  his  case  and  to  urge  upon  him  most  strongly  the  necessity 
for  operative  interference. 

Patients  suffering  from  glaucoma  often  evince  the  greatest  unwillingness  to  undergo 
an  operation ;  this  unwillingness  is  explained  by  the  fact  that  during  the  remissions  of 
the  disease  little  or  no  inconvenience  is  experienced,  and,  moreover,  even  at.  the  time 
that  an  attack  of  inflammation  is  present  the  sufferer  will  be  encouraged  by  the  hope  that 
the  symptoms  will  pass  off  (as  they  in  all  probability  have  done  in  previous  attacks), 
leaving  the  eye  but  little  damaged.  Nevertheless  we  must  always  bear  in  mind  that  an 
operation,  to  be  successful,  must  be  performed  early,  and  must  not  be  satisfied  until  we 
have  convinced  our  patient  of  this.  Most  patients  will  readily  submit  to  an  operation 
when  one  eye  has  been  lost  and  the  disease  has  commenced  in  the  other. 

Several  operations  have  been  practised  for  the  relief  of  glaucoma,  hut  iridectomy  is  that 
which  gives  the  best  results,  and  is  almost  universally  practised  at  the  present  day.  Iri- 
dectomy, to  be  effectual,  should  be  performed  as  early  as  possible  ;  as  a  rule,  no  good  is 
likely  to  result  from  the  operation  in  cases  where  vision  has  been  reduced  to  bare  percep- 
tion of  light;  but  in  acute  glaucoma  much  improvement  may  take  place  even  though  all 
perception  of  light  have  been  lost  for  some  days.  [The  operation  relieves  pain  even  when 
too  late  to  preserve  the  vision.] 

In  performing  iridectomy  for  glaucoma  we  must  take  care  to  remove  the  iris  well  down 
to  its  insertion  and  to  excise  a  good  broad  piece  (see  p.  284)  ;  merely  cutting  away  a  por- 
tion of  the  iris  near  the  margin  of  the  pupil  does  no  good.  The  operation  is  easy  enough 
of  performance  in  cases  of  acute  glaucoma,  but  in  those  of  old  standing  the  structures 
become  so  rotten  as  to  render  it  anything  but  simple. 

In  cases  of  glaucoma  where  for  any  reason  an  operation  does  not  seem  advisable  we 
must  do  our  best  to  give  relief  by  medical  treatment.  The  means  which  will  be  found 
most  useful  are  the  applications  of  sedative  fomentations,  administration  of  opium,  and  the 
local  abstraction  of  blood  by  leeches  or  the  artificial  leech. 

Atropine  should  not  be  used  in  glaucoma,  as  it  causes  increased  vascularity  of  the  globe, 
and  with  it  augmentation  of  tension.  Its  application  is  recommended  in  most  works  on 
ophthalmic  subjects,  but  it  does  more  harm  than  good.  [Sulphate  of  eserine  has  of  late 
been  [imposed  as  probably  diminishing  tension  in  cases  of  glaucoma.] 

THE  RETINA  AND  OPTIC  NERVE. 

Vision  Space  will  not  allow  of  a  detailed  account  of  all  the  anomalies  of  vision  which 

may  be  met  with.  Before  the  introduction  of  the  ophthalmoscope  all  cases  of  want  of 
sight  occurring  without  cause  apparent  to  the  unaided  eye  were  collected  together  into  two 
classes  bearing  the  uames  of  "amblyopia  and  amaurosis." 

To  the  former  were  referred  all  cases  where  vision  was  much  impaired  but  not  entirely 
lost,  to  the  latter  cases  in  which  not  even  perception  of  light  remained.    But  now  that  the 
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ophthalmoscope  has  come  so  generally  into  use,  making  the  interior  of  the  glohe  as  accessible 
to  our  sight  as  the  exterior,  we  have  come  to  refer  "amblyopia  and  amaurosis"  to  their 
proper  causes,  and  the  terms  have  fallen  into  comparative  disuse.  For  instance,  if  in  a 
case  of  want  of  sight  we  find  on  ophthalmoscopic  examination  that  there  is  haziness  of  the 
vitreous,  inflammation  of  the  retina,  &c,  we  do  not  say  (as  formerly)  that  the  patient  is 
"  amblyopic,"  but  that  he  is  suffering  from  opacity  of  the  vitreous,  retinitis,  &c.  Again, 
in  cases  of  total  blindness,  the  ophthalmoscope  will  in  all  probability  detect  atrophy  of  the 
optic  nerve  or  other  lesion,  and  instead  of  saying  that  the  patient  is  "  amaurotic"  we  say 
that  he  is  suffering  from  atrophy  of  the  optic  nerve,  &c.  The  terms  "  amblyopia  and 
amaurosis"  may,  however,  still  be  used  in  some  rare  cases  where  there  is  a  partial  or 
complete  loss  of  sight,  associated  with  an  apparently  healthy  condition  of  all  the  ocular 
structures. 

Hyperaemia  of  the  retina  occurs  from  overstrain  of  the  eyes  in  doing  near  work 
(especially  in  hypermetropic  or  astigmatic  persons),  or  from  constantly  looking  at  bright 
light  ;  the  disease  is  not  uncommon  amongst  engine-drivers  and  others  who  work  over  a 
blazing  fire. 

The  patient  complains  of  some  dimness  of  vision,  and  a  feeling  of  fulness  and  discomfort 
in  the  eyes.  On  examination  with  the  ophthalmoscope  the  retinal  vessels,  both  arteries 
and  veins,  will  be  found  increased  in  size,  and  a  greater  number  of  each  will  be  visible 
than  in  the  healthy  retina. 

This  form  of  hyperaemia  may  be  described  as  "  active ;"  another  form  of  hyperaemia, 
affecting  only  the  retinal  veins,  which  become  enlarged,  tortuous,  and  sometimes  varicose, 
may  be  described  as  "  passive  ;"  this  condition  is  indicative  of  obstruction  to  the  return  of 
blood  from  the  eyeball.    (»See  Ischaemia.) 

Hyperaemia  of  the  retina,  especially  the  active  form,  is  not  easily  recognized,  as  the 
limits  between  health  and  disease  fade  almost  imperceptibly  into  each  other,  and  consider- 
able experience  is  required  in  order  to  judge  with  certainty  where  one  ends  and  the  other 
begins. 

Treatment — Active  hyperaemia  should  be  treated  by  rest,  carefully  shielding  the  eyes 
from  bright  light  by  means  of  blue  protectors  or  a  shade.  After  the  subsidence  of  the 
hyperaemia  any  anomaly  of  refraction  should  be  carefully  neutralized. 

Passive  hyperaemia  is  usually  an  indication  of  some  more  serious  disease,  and  requires 
no  special  treatment. 

Inflammation  of  the  retina  (retinitis)  Causes  Retinitis  most  frequently 

depends  on  some  constitutional  condition,  as  albuminuria  or  syphilis;  it  may  also  arise 
from  embolism  of  the  vessels  of  the  retina,  hemorrhage  into  its  substance,  or  from  cere- 
bral disease ;  from  tumors  or  entozoa  within  the  globe,  exposure  to  sudden  flashes  of 
bright  light,  or  wounds  of  the  eyeball.  It  may  also  be  secondary  to  choroiditis,  iritis,  or 
cyclitis. 

Retinitis  is  characterized  by  hyperaemia  of  the  retina,  associated  with  more  or  less  dense 
and  extensive  opacity  of  its  structure,  and  frequently  with  extravasations  of  blood  in  its 
substance. 

Disturbance  of  vision  may  be  a  prominent  symptom,  or  the  patient  may  hardly  be  aware 
that  anything  is  amiss  with  his  eyes.  The  degree  of  impairment  of  vision  depends  upon 
the  situation  and  extent  of  the  inflamed  portion  of  the  retina  ;  for  instance,  a  small  patch 
of  inflammatory  exudation  in  the  region  of  the  yellow  spot  will  cause  much  loss  of  sight, 
whereas  a  considerable  amount  of  opacity  situated  peripherally  will  give  rise  to  scarcely 
any  symptoms. 

Pain,  photophobia,  colored  vision,  and  flashes  of  light,  are  symptoms  occasionally  met 
with  in  inflammation  of  the  retina. 

Acute  retinitis  is  rarely  met  with,  and  if  it  should  occur  would  hardly  be  recognized,  as 
the  inflammatory  exudation  would  be  transparent,  and,  therefore,  invisible ;  consequently 
the  only  appearance  revealed  by  the  ophthalmoscope  would  be  enlargement  and  tortuosity 
of  the  retinal  vessels. 

The  forms  of  retinitis  which  give  rise  to  striking  ophthalmoscopic  appearances  are 
essentially  of  a  chronic  nature,  and  are  frequently  associated  with  inflammatory  changes 
in  the  choroid  and  optic  nerve. 

Retinitis  may  affect  one  or  both  eyes,  those  forms  which  are  of  constitutional  origin 
usually  affecting  both,  though  not  always  in  the  same  degree.  Several  varieties  of  retinitis 
are  described. 

Simple  retinitis. — The  opthalmoscope  shows  a  more  or  less  general  turbidity  of  the 
retina,  varying  from  a  scarcely  perceptible  cloudiness  (giving  the  idea  that  the  structure 
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is  colored  and  visible  instead  of  entirely  transparent)  to  an  uniform  grayish-white  or 
mottled  opacity,  which  appears  to  cover  the  choroid  like  a  veil. 

The  outline  of  the  optic  disk  is  indistinct.  The  retinal  veins  appear  enlarged,  dark 
colored,  evidently  gorged  with  blood,  often  twisted  in  their  course,  and  they  may  be  in 
parts  hidden  by  the  inflammatory  exudation.  The  condition  of  the  arteries  is  nearly 
normal,  or  they  may  appear  too  thin. 

Small  hemorrhages  are  frequently  detected  in  the  course  of  the  distended  veins. 
Hemorrhagic  retinitis. — The  optic  nerve  will  be  found  reddened,  somewhat 
swollen,  its  outline  obliterated,  its  transparency  so  much  affected  that  the  course  of  the 
retinal  veins  upon  its  surface,  and  in  its  substance  cannot  be  traced;  the  retinal  veins  are 
turgid,  and  tortuous  in  their  course,  presenting  alternately  light  and  dark  portions,  accord- 
ing as  they  lie  deeply  in  the  engorged  retina  or  more  superficially  near  its  inner  surface. 
The  retinal  arteries,  as  in  the  simple  form  of  retinitis,  are  nearly  normal  or  too  thin. 

The  principal  characteristic  of  the  disease  is  the  occurrence  of  extensive  hemorrhage, 
most  marked  around  the  optic  disk,  and  fading  away  gradually  into  the  surrounding  parts. 
The  blood-extravasations  have  a  peculiar  striated  appearance,  and  radiate,  spoke-like,  from 
the  optic  disk  as  a  centre.  In  some  cases  the  retina  immediately  surrounding  the  disk  is 
uniformly  soaked  with  blood,  the  bright  red  color  thus  produced  gradually  shading  off 
externally  into  the  spoke-like  appearance  above  mentioned. 

As  time  goes  on  the  extravasated  blood  undergoes  changes,  becoming  brown  in  color, 
and  eventually  partially  or  entirely  absorbed. 

Retinitis  pigmentosa  is  a  peculiar  form  of  degeneration  of  the  retina,  met  with 
most  frequently  in  the  offspring  of  blood  relations.  [This  statement  of  Liebreich  has  not 
been  entirely  accepted,  and  is  evidently  open  to  doubt.]  The  sufferers  are  often  deaf  and 
dumb,  and  may  be  partially  idiotic. 

The  most  marked  symptoms  of  the  disease  are  night  blindness,  and  gradual  narrowing 
of  the  visual  field  without  glaucomatous  symptoms.  The  ophthalmoscope  reveals  the 
most  striking  changes;  the  retina,  more  especially  about  its  peripheral  parts,  is  dotted 
more  or  less  thickly  with  black  pigment  spots;  these  spots  appear  somewhat  like  a  multi- 
tude of  small  black  spiders  with  many  legs;  they  have  also  been  likened  to  bone-corpuscles. 
The  spots  of  pigment  appear  to  follow  the  course  of  the  bloodvessels  of  the  retina,  and,  as 
before  stated,  are  collected  most  thickly  in  its  peripheral  parts. 

The  bloodvessels  themselves  are  much  diminished  in  size  and  visible  number,  and  the 
optic  disk  is  markedly  anaemic. 

Albuminuric  retinitis  is  a  peculiar  form  of  retinitis  met  with  in  Bright's  disease. 
The  changes  which  take  place  in  the  retina  are  inflammation  with  effusion  and  hemor- 
rhages, followed  by  fatty  and  fibrinous  degeneration  of  its  structure,  and  subsequent 
atrophy. 

The  ophthalmoscope  shows,  in  the  early  stages  of  the  disease,  retinal  hyperemia  (more 
especially  venous)  with  increased  vascularity  and  redness  of  the  optic  disk.  Next  the 
retina  becomes  cloudy  (more  especially  around  the  optic  disk,  the  outline  of  which  becomes 
obscured),  and  numerous  hemorrhages  in  the  form  of  streaks  and  spots  occur  in  various 
parts  of  its  structure. 

The  cloudiness  goes  on  increasing  and  obscures  the  smaller  vessels ;  later  in  different 
parts  of  the  fundus,  but  mostly  in  a  ring  situated  at  a  little  distance  from  the  margin  of 
the  disk,  appear  glistening  white  spots  and  patches,  which  by  their  coalescence  eventually 
form  a  broad  white  band,  which  partially  or  entirely  surrounds  the  now  gray  opaque  optic 
disk,  being  separated  from  it  by  a  gray  opaque  portion  of  retina.  These  appearances  are 
entirely  characteristic  of  albuminuric  retinitis. 

AN'hilst  the  above  changes  are  going  on  in  other  parts  of  the  retina,  characteristic  appear- 
ances may  be  developed  in  the  region  of  the  yellow  spot.  A  number  of  small  white 
glistening  spots,  which,  however,  do  not  coalesce  so  as  to  form  a  band,  but  remain  dis- 
tinct, make  their  appearance.  These  glistening  spots  are  arranged  in  a  somewhat  radiated 
position  around  the  macula  as  a  centre,  and  somewhat  resemble  a  constellation;  the 
appearance  is  quite  characteristic,  and  once  seen  is  not  likely  to  be  forgotten.  [Displaced 
pigment  intermingling  with  the  white  spots  is  seen  in  the  same  locality,  in  many  cases.] 

As  the  opacity  of  the  retina  increases,  the  vessels  become  more  and  more  obscured,  so 
that  when  the  disease  has  reached  its  height  only  a  few  large  venous  trunks  are  still  visible. 
Fresh  hemorrhages  may  occur  at  any  time,  and  cover  over  and  obscure  the  opaque  por- 
tions of  retina.  After  a  time  a  retrograde  process  sets  in,  the  hemorrhages  and  peculiar 
opacity  slowly  disappear,  the  retina  being  at  length  left  in  a  state  of  atrophy.  Displace- 
ment of  the  retina  may  occur. 


2G4 


ATROPHY   OF   THE   RETINA . 


Albuminuric  retinitis  is  usually  associated  with  granular  kidney ;  it  is  dependent  on 
the  blood-vascular  disease  (arterio-capillary-fibrosis,  Gull  and  Sutton),  of  which  the 
kidney  affection  is  only  a  part.  The  retinitis  often  appears  before  any  sign  of  kidney 
mischief  is  manifested,  and  it  is  the  ophthalmic  surgeon  who  first  discovers  the  nature  of 
the  case. 

Leucaemic  retinitis  A  peculiar  form  of  retinitis  somewhat  resembling  the  albu- 
minuric has  been  described  as  occurring  in  connection  with  leucocythaemia. 

Leucaemic  retinitis  is  marked  by  pallor  of  the  optic  disk,  a  peculiar  rose  color  of  the 
retinal  vessels,  hemorrhages,  some  opacity  of  the  retina  around  the  optic  disk,  and  white 
glistening  spots  similar  to  those  met  with  in  albuminuric  retinitis,  which,  however,  are 
situated  in  the  peripheral  parts  of  the  retina.  [Peculiar  retinal  appearances  are  seen  in 
certain  cases  of  diabetes.1] 

Embolism  of  the  retina  A  form  of  retinitis  associated  with  plugging  of  the 

central  artery  comes  on  suddenly  without  apparent  cause,  with  complete  loss  of  sight. 
Ophthalmoscopic  examination  shows  some  pallor  of  the  optic  disk  and  diminution  in  cali- 
bre of  the  vessels  emerging  from  it,  but  the  most  marked  change  is  seen  in  the  region  of 
the  yellow  spot. 

The  retina  around  the  spot  is  gray  and  opaque,  and  numerous  bloodvessels  not  visible 
under  ordinary  conditions  come  plainly  into  view  ;  the  macula  itself  is  seen  as  a  bright 
red  spot  (which  might  be  taken  for  a  hemorrhage  by  a  careless  observer)  situated  in  the 
centre  of  the  opaque  portion  of  retina. 

The  bright  red  appearance  of  the  macula  arises  from  the  anatomical  arrangement  of  the 
parts;  the  retina  in  this  situation,  being  thin  and  firmly  bound  down  to  the  parts  beneath, 
does  not  become  infiltrated  with  inflammatory  exudation,  and  consequently  the  normal  red 
color  of  the  fundus  appears  in  striking  contrast  to  the  surrounding  opaque  retina.  Hem- 
orrhages may  occur. 

Syphilitic  retinitis  A  form  of  inflammation  affecting  the  retina  immediately 

surrounding  the  optic  disk  has  been  looked  upon  by  some  as  of  syphilitic  origin,  but, 
like  syphilitic  iritis,  rarely  presents  any  very  characteristic  signs.  Should  retinitis  occur 
with  other  manifestations  of  syphilis,  congenital  or  acquired,  it  may  be  looked  upon  as 
syphilitic. 

Treatment  Both  eyes  should  be  kept  thoroughly  at  rest,  by  prohibiting  all  near 

work,  paralyzing  the  accommodation  by  atropine,  and  shielding  the  eyes  from  the  stimulus 
of  too  bright  light  by  blue  protectors.  Everything  that  is  likely  to  cause  disturbance  of 
the  ocular  circulation,  as  stooping  positions,  excitement,  stimulants,  too  rapid  variations 
of  temperature,  &c,  should  be  carefully  avoided. 

In  simple  retinitis  blood  should  be  taken  from  the  temples  by  leeches,  or  preferably  by 
the  artificial  leech,  and  in  this  form  as  well  as  in  retinitis  connected  with  syphilis  mercury 
does  good;  it  should  be  given  so  as  quickly  to  affect  the  system,  either  by  the  mouth,  by 
inunction,  or  in  the  form  of  vapor  baths.  In  cases  of  long  standing,  however,  small  doses 
of  the  bichloride  of  mercury,  taken  regularly  for  some  months,  may  be  beneficial.  The 
other  forms  of  retinitis  are  of  only  secondary  importance  to  the  disease  with  which  they 
are  associated,  and  against  which  treatment  must  be  directed  (see  Causes  of  Retinitis). 
No  treatment  is  of  much  avail  in  retinitis  pigmentosa. 

Atrophy  of  the  retina  may  be  the  sequel  of  inflammatory  changes.  Its  principal 
characteristic  seen  with  the  ophthalmoscope  is  a  condition  of  bloodlessness,  in  some  cases 
associated  with  opacity  of  the  retina  and  frequently  with  atrophic  changes  in  the  choroid. 
Bloodlessness  shows  itself  in  a  diminution  of  the  visible  number  and  also  of  the  calibre  of 
the  retinal  bloodvessels,  more  especially  of  the  arteries,  some  of  which  may  appear  per- 
vious to  red  blood-corpuscles  in  part  of  their  course,  only  their  continuations  being  marked 
by  a  yellowish-white  cord.  Opacities,  if  they  occur,  are  of  a  grayish-white  color,  and 
situated  for  the  most  part  around  the  optic  disk. 

The  disk  itself  is  frequently  extremely  anaemic  or  atrophied.  (For  treatment  of  atrophy 
of  the  retina,  see  Atrophy  of*  the  optic  disk.) 

Hemorrhage  into  the  retina — Besides  the  form  of  hemorrhage  described  as 
occurring  in  retinitis,  bleeding  may  take  place  into  the  structure  of  the  retina,  from 
rupture  of  a  retinal  bloodvessel  without  previous  inflammatory  change.  The  hemorrhage 
is  usually  considerable,  and  will  be  seen  as  an  irregular  patch  of  blood,  situated  somewhere 
in  the  course  of  the  ruptured  vessel,  and  often  surrounded  by  inflammatory  exudation. 


[l  See  Heyl's  case,  Philadelphia  Medical  Times,  March  27,  1880.] 
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The  extravasated  blood  becomes  gradually  absorbed,  but  usually  leaves  behind  it  some 
indications  of  its  previous  existence. 

Treatment — Real  of  the  eyes  and  protection  from  bright  light. 

Displacement  of  the  retina  is  associated  with  effusion  of  serous  fluid  bervveen  it 
and  the  choroid  ;  it  may  be  caused  by  blows  on  the  eyeball  or  the  head  in  its  vicinity  ;  it 
may  occur  without  apparent  cause,  and  is  often  met  with  in  myopic  eyes.  Displacement 
of  the  retina  occurs  by  preference  at  its  lower  part,  but  may  vary  in  extent  from  detach- 
ment of  a  small  fold  to  total  separation  of  the  whole  retina  from  the  choroid,  the  only 
points  of  attachment  left  being  at  the  optic  disk  and  ciliary  processes. 

The  ophthalmoscope  shows  a  gray,  opaque,  movable  cloud,  over  the  surface  of  which 
the  retinal  bloodvessels  can  be  traced. 

Treatment — Little  can  be  done  to  remedy  displacement  of  the  retina,  but  an  attempt 
should  be  made  to  procure  absorption  of  the  fluid  by  the  administration  of  such  drugs  as 
iodide  of  potassium  and  mercury,  and  by  the  application  of  blisters  to  the  temple.  It'  the 
displacement  occur  in  connection  with  myopia  the  anomaly  of  refraction  should  be  care- 
fully neutralized  by  suitable  glasses,  and  in  all  cases  rest  should  be  insured  to  the  eyes,  so 
as  to  prevent  as  much  as  possible  further  detachment. 

Inflammation  of  the  optic  disk  (optic  neuritis,  neuro-retinitis)  occurs 
as  the  result  of  irritation  of  the  trunk  of  the  nerve  in  some  part  of  its  course  external  to 
the  eyeball,  the  inflammatory  change  extending  downwards  along  the  nerve  and  finally 
affecting  its  intra-ocular  portion,  hence  it  is  sometimes  described  as  "  descending  neuritis." 
The  ophthalmoscope  shows  a  reddish-gray  turbidity  of  the  disk  and  the  surrounding  zone 
of  retina,  accompanied  by  swelling  of  the  parts.  The  retinal  veins  are  engorged,  but  their 
visible  number  is  not  increased  ;  the  arteries  are  thinner  than  usual,  and  all  the  vessels 
are  more  or  less  shrouded  and  concealed  from  view  in  the  opaque  portion  of  retina  and 
upon  the  nerve  surface.  Numerous  small  hemorrhages  may  occur  upon  the  disk  and 
around  it. 

Vision  is  always  considerably  affected  in  optic  nan-itis. 

Ischaemia  of  the  disk  (choked  disk)  Choking  of  the  optic  disk  is  met  with 

in  a  large  ma  jority  of  cases  of  cerebral  tumor  or  other  affections  within  the  cranium  which 
cause  obstruction  to  the  return  of  venous  blood  from  the  eyeball.  It  is  frequently  con- 
founded with  optic  neuritis,  from  which,  however,  it  differs  in  some  essential  particulars. 
In  choked  disk  the  intra-ocular  portion  of  the  nerve  alone  is  affected.  The  ophthalmo- 
scope shows  great  swelling  and  an  intense  red  color  of  the  disk,  its  outline  being  entirely 
lost;  there  is,  however,  but  slight  swelling  or  opacity  of  the  surrounding  retina ;  -mall 
hemorrhages  are  frequently  seen  on  the  nerve  surface.  The  retinal  veins  are  enormously 
distended,  their  course  extremely  tortuous,  and  they  may  be  varicose  ;  their  visible 
number  is  also  considerably  increased.  The  arteries  are  thinner  than  natural  or  of 
normal  calibre  ;  none  of  the  vessels  are  shrouded  and  concealed  from  view,  as  in  neuritis'. 
[It  is  exceedingly  doubtful  whether  a  definite  diagnosis  of  these  conditions  can  be  made, 
though  some  observers  profess  to  do  so.]  In  by  far  the  greater  number  of  cases  of  ischae- 
mia of  the  disk,  vision  is  unaffected.    Ischaemia  may  go  on  to  neuritis. 

Generally  speaking,  optic  neuritis  comme"ncing  as  such  may  be  looked  upon  as  indicative 
of  irritation  of  the  nerves  in  some  part  of  their  course. 

Ischa;mia  means  simply  obstruction  to  the  venous  circulation,  and  may  result  from 
pressure  directly  on  tin;  main  trunks,  or  from  any  form  of  disease  whatever  which  causes 
over-crowding  of  the  contents  of  the  cranium.  Both  neuritis  and  ischajmia  are  usually 
bilateral. 

TREATMENT. — Optic  neuritis  and  ischaemia  of  the  disk  are  of  only  secondary  importance 
to  the  disease  which  eives  rise  to  them  ;  they  are  of  much  greater  interest  to  the  pliysician 
than  to  the  oculist,  as  their  existence  enables  him  to  diagnose  cerebral  lesion  with  great 
certainty. 

Atrophy  of  the  optic  nerve  is  usually  the  result  of  preceding  neuritis,  when  it 
is  called  "  consecutive  atrophy,"  but  occasionally  cases  are  met  with  where  the  atrophy 
seems  to  have  commenced  as  such,  and  to  have  slowly  progressed  without  inflammatory 
change,  "  simple  atrophy." 

With  the  ophthalmoscope  the  optic  disk  will  be  seen  to  be  white  or  bluish  white  in 
color,  frequently  its  margin  appears  irregular,  and  it  may  be  cupped.  The  atrophic  cup 
varies  from  the  glaucomatous  in  not  having  steep  sides,  so  that  the  vessels  do  not  appear 
broken  in  their  course  as  in  the  latter  affection  ;  it  does  not  take  in  the  whole  nerve,  but 
only  its  central  part,  which  slopes  gradually  backwards ;  the  vessels  appear  curved  on  the 
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surface  of  the  disk,  but  are  not  altered  in  calibre  as  in  glaucoma.  Atrophy  of  the  retina 
frequently  goes  along  with  atrophy  of  the  optic  disk. 

In  cases  of  atrophy  of  the  optic  nerves  vision  is  always  much  impaired  ;  some  patients 
with  extremely  white  disks  can  count  fingers  or  even  distinguish  large  letters,  but  in  the 
majority  of  cases  vision  is  reduced  to  bare  perception  of  light. 

Treatment  The  treatment  of  atrophy  of  the  optic  nerves,  especially  if  associated 

with  a  similar  condition  of  the  retina,  is  most  unsatisfactory,  and,  indeed,  almost  hopeless. 
Should  a  certain  amount  of  vision  still  remain,  and  no  change  have  taken  place  for  many 
months,  we  may  safely  assure  our  patient  that  he  will  retain  what  sight  he  has.  The 
drugs  which  have  been  principally  used  are  iron,  either  alone  or  in  combination  with  mix 
vomica,  strychnia  taken  by  the  mouth  or  injected  hypodermically,  phosphorus,  quinine,  or 
other  tonics,  and  opium  in  gradually  increasing  doses.    Galvanism  has  also  been  employed. 

[Tobacco  amaurosis  This  term  has  been  applied  to  a  form  of  optic  atrophy, 

supposed  to  be  due  to  the  inordinate  use  of  tobacco ;  and  although  the  etiology  is  denied 
by  some,  I  believe  that  tobacco  has  much  influence  in  the  production  of  these  cases. 
Total  abstinence  from  the  use  of  the  narcotic  is  frequently  followed  by  manifest  improve- 
ment. Strychnia  in  increasing  doses  is  a  remedy  frequently  employed  in  the  treatment 
of  the  condition.1 — J.  B.  E.] 


OPERATIONS  ON  THE  EYEBALL  AND  ITS  APPENDAGES. 

POSITION  OF  THE  PATIENT  AND  OPERATOR,  &c. 

All  the  minor  operations,  such  as  slitting  the  canaliculi,  passing  probes  down  the  nasal 
duct,  opening  tarsal  cysts,  &c,  can  best  be  performed  when  the  patient  is  seated  in  a  chair, 
and  the  operator  stands  behind  him  ;  the  patient's  head,  over  which  a  towel  has  first  been 
thrown,  resting  against  the  operator's  chest.    (See  Fig.  109.) 

The  more  important  operations,  as  extraction  of  cataract,  iridectomy,  squint,  &c,  should 


Fig.  109.  Fig.  110. 


Position  for  minor  operations.    (Sitting.)  Position  for  major  operations.  (Lying.) 

be  performed  whilst  the  patient  is  lying  on  a  hard  couch,  his  head  resting  on  a  bolster 
covered  by  a  towel,  which  should  be  thrown  forward  over  the  forehead ;  the  operator 
should  sit  or  stand  behind  (see  Fig.  110).  In  whichever  position  an  operation  is  to  be 
performed,  the  chair  or  table  should  be  placed  in  front  of  a  large  window  so  as  to  insure  a 
good  light,  and  care  be  taken  to  prevent  assistants  and  others  from  interposing  their  heads 
or  bodies  between  the  patient's  face  and  the  source  of  light.  It  will  be  found  whilst  ope- 
rating that,  with  the  exception  of  occasional  pronation  and  supination,  there  is  little 
occasion  to  use  the  arms,  which  should  be  kept  with  the  elbows  near  the  sides,  the  wrists 
resting  on  the  patient's  head  or  face,  in  a  position  which  allows  of  free  movements  of  the 
hands  and  fingers. 


[I  See  article  by  Mr.  Nettleship  in  "  St.  Thomas's  Hospital  Reports,"  1879.] 
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Every  ophthalmic  surgeon  should  learn  to  use  his  fingers,  cultivate  his  sense  of  touch, 
and,  if  possible,  become  ambidextrous. 

It  will  be  found  that  incisions  can  be  best  made  by  holding  the  knife  lightly  between 
the  thumb  and  first  two  fingers  of  whichever  hand  is  most  conveniently  situated. 

In  all  operations  incisions  commencing  at  or  situated  entirely  on  the  outer  aspect  of  the 
globe  should  be  made  with  the  hand  corresponding  to  that  side,  the  opposite  hand  being 
employed  upon  the  inner  side.  That  is  to  say,  if  the  right  eye  is  operated  on,  the  right 
hand  should  be  used  to  make  an  incision  at  its  outer  side,  the  left  at  its  inner,  and  vice 
versa. 

Incisions  above  or  below  may  be  made  with  either  hand ;  scissors  should  also  be  used 
with  whichever  hand  is  most  favorably  situated. 

In  one  operation,  that  for  internal  strabismus,  the  positions  of  patient  and  operator  are 
somewhat  different  from  those  already  described,  the  operator  standing  in  front,  at  the  side 
of  the  couch,  on  the  patient's  right,  instead  of  behind  his  head. 

The  scissors  may  be  used  with  the  right  hand  for  both  eyes,  but  in  operating  on  the  left 
the  hands  will  have  to  be  crossed.  [In  any  of  these  operations  the  surgeon  had  better  take 
the  position  convenient  to  himself.] 

Before  performing  any  operation  the  operator  should  look  carefully  to  the  condition  of 
the  instruments  he  is  about  to  use.  Knives  should  be  passed  through  a  piece  of  thin 
leather  tightly  stretched  on  a  small  metal  cylinder,  and  care  taken  to  ascertain  that  they 
have  good  points  and  that  there  are  no  notches  in  the  blades. 

Scissors  should  be  carefully  examined  and  tried  ;  it  should  be  seen  that  forceps  close 
perfectly  and  are  free  from  rust  or  dirt ;  silk  for  sutures  should  be  black,  as  fine  and  strong  as 
possible,  well  waxed,  and  free  from  flaws  or  kinks.  Inattention  to  these  details  may  very 
possibly  mar  the  success  of  an  operation.  [Scissors  are  apt  to  be  dull  at  the  point.  This 
can  be  determined  with  accuracy  by  snipping  cotton  wool  with  the  tip  of  the  instrument, 
which  should  make  a  clean  cut  without  dragging  away  any  of  the  fibres.] 

Administration  of  anaesthetics  The  operator  will  find  that  he  has  much  more 

command  over  the  eye  when  the  patient  is  under  the  influence  of  an  anaesthetic  than  when 
consciousness  remains,  and  in  by  far  the  greater  number  of  cases  he  will  do  well  to  mi- 
minister  one. 

Occasionally  patients  are  met  with  who  will  bear  operations  most  quietly  ;  such  should 
be  operated  on  without  anaesthesia  ;  but  if  during  the  operation  the  patient  become  unsteady, 
or  begin  to  strain,  it  is  best  not  to  risk  failure,  but  to  discontine  the  operation  and  admin- 
ister an  anaesthetic.  If  the  globe  has  been  opened,  it  must  be  carefully  guarded  by  a  pad 
and  bandage  during  the  administration,  if  no  anaesthetic  be  employed  the  operation 
should  be  performed  as  simply  and  quickly  as  possible  ;  no  speculum  should  be  used,  nor 
should  the  eye  be  fixed  with  forceps,  but  the  operator  should  keep  the  lids  open,  and  steady 
the  globe  with  the  fingers. 

After-treatment  Operations  on  the  tear  passages,  removal  of  tarsal  cysts  and 

strabismus,  require  little  or  no  after-treatment  ;  the  parts  need  only  to  be  washed  twice  or 
three  times  a  day  with  tepid  water. 

After  more  severe  operations  on  the  eyelids,  and  in  all  cases  wdiere  an  incision  has  been 
made  into  the  globe,  the  eye  should  be  carefully  covered  with  two  small  folds  of  lint, 
wetted  with  cold  water,  and  secured  by  a  single  turn  of  bandage  [or  the  upper  lid  stiff- 
ened by  semicircular  pieces  of  plaster]  ;  the  lint  being  kept  wet  and  the  eye  bound  up 
until  the  incision  has  healed  and  all  irritation  subsided.  Wounds  of  the  globe  made 
in  operations,  as  a  rule,  heal  rapidly,  union  having  frequently  taken  place  at  the  end  of 
twelve  hours. 

The  great  danger  after  operations  on  the  globe  is  the  occurrence  of  inflammation. 

Inflammation,  once  set  up,  may  subside  shortly,  leaving  no  trace  behind  it ;  it  may 
continue  until  more  or  less  irreparable  damage  has  been  done,  or  may  run  on  to  suppura- 
tion of  portions  or  the  whole  of  the  globe  ;  the  cornea  is  more  liable  to  this  change  than 
any  other  structure. 

The  symptoms  of  inflammation  usually  appear  within  the  two  days  immediately  suc- 
ceeding an  operation,  and  little  fear  need  be  entertained  for  the  safety  of  the  eyeball  if  all 
has  gone  well  for  a  week. 

Occasionally,  after  cataract  extraction,  eyes  have  been  lost  through  inflammation,  or 
suppuration  commencing  at  a  later  period,  but  these  cases  are  rare,  and  probably  it  will 
be  found  that  some  damage  has  been  done  to  the  eye  shortly  before  the  symptoms 
appeared. 

The  treatment  of  inflammatory  changes  consists  in  the  local  abstraction  of  blood  from 
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the  temple  by  leeches,  or  the  application  of  the  artificial  leech  ;  the  use  of  fomentations 
of  water,  poppy-heads,  or  belladonna  constantly  applied;  the  administration  of  opium  in 
full  doses,  either  alone  or  combined  with  mercury.  The  treatment  must,  of  course,  be 
varied  according  to  the  condition  of  the  patient  ;  should  he  be  weakly  and  anaemic,  we 
should  be  careful  about  bloodletting;,  and  instead  quinine  and  iron,  with  good  living  and 
a  tair  amount  of  stimulants,  should  be  prescribed. 

The  local  abstraction  of  blood,  however,  acts  most  beneficially  in  relieving  pain,  and 
should  therefore  be  employed  in  cases  where  pain  is  a  prominent  symptom,  even  though 
the  patient  does  not  appear  to  have  much  blood  to  lose.  Strong  healthy  patients  should 
be  leeched  freely,  and  kept  on  light  diet. 

During  the  treatment  the  eye  must  be  kept  carefully  closed  and  bandaged,  except  during 
the  time  that  fomentations  are  being  applied.  Moderate  pressure  by  carefully  applied 
pads  of  lint  and  cotton  wool,  secured  by  a  few  turns  of  flannel  bandage,  is  said  to  exert 
considerable  influence  in  cases  where  the  cornea  is  threatened  by  suppuration  ;  it  should 
have  a  fair  trial,  if  pressure  can  be  borne. 

If  the  inflammation  go  on  to  suppuration  of  the  whole  globe  the  case  must  be  treated 
in  the  same  manner  as  abscess  in  any  other  part.    (See  Ophthalmitis.) 

Insertion  of  a  seton  in  the  temple  In  order  to  place  a  seton  in  the  temple, 

the  position  of  patient  and  operator  should  be  as  in  Fig.  109,  p.  266.  The  operator  should 
pinch  up  the  skin  with  the  finger  and  thumb  of  one  hand,  just  in  front  of  the  patient's 
ear,  and  pass  a  seton  needle  armed  with  a  double  thread  of  stout  silk  through  the  fold  thus 
produced  ;  the  silk  should  be  drawn  through  and  tied  in  a  short  loop.  The  seton  should 
pass  for  about  1^  in.  beneath  the  skin,  and  should  be  placed  amongst  the  hair,  so  as  to 
avoid  as  much  as  possible  disfigurement  from  the  subsequent  cicatrix  ;  the  silk  should  be 
drawn  backwards  and  forwards  through  the  wound  every  morning ;  it  may  be  left  in  as 
long  as  appears  necessary. 

Care  must  be  taken  in  passing  the  needle  not  to  wound  the  temporal  artery;  should 
this  accident  happen  the  seton  must  be  removed  and  firm  pressure  applied  with  a  pad  and 
bandage. 

Application  of  the  artificial  leech  This  instrument  consists  of  a  small  sharp 

steel  cylinder  (worked  by  a  spring  arrangement),  with  which  a  circular  incision  can  be 
made  through  the  skin  of  the  temple,  and  a  hollow  glass  cylinder,  which  can  be  placed 
over  the  wound,  and  the  air  in  its  interior  exhausted  by  means  of  a  piston  worked  by  a 
screw  ;  as  the  air  is  removed  the  blood  flows  up  to  fill  the  vacuum.  Care  must  be  taken 
not  to  work  the  screw  too  quickly,  but  only  to  move  the  piston  at  the  same  rate  as  the 
blood  flows;  neither  must  the  edge  of  the  cylinder  be  allowed  to  compress  the  skin  against 
the  parts  beneath,  otherwise  the  flow  of  blood  will  be  impeded.  [An  ordinary  scarifier 
and  cupping  glass  are  more  effectual.] 

THE  EYELIDS. 

Tumors — Various  small  growths  are  met  with  about  the  eyelids.  Molluscum 
occurs  as  a  small  yellowis'h-white  projection,  having  a  depressed  and  often  blackened  centre, 
situated  on  some  part  of  the  skin  of  the  lids;  there  may  be  only  one  or  many  of  these 
little  growths.  They  can  be  easily  removed  by  thrusting  a  knife  through  them,  and  then 
squeezing  out  the  contents  with  the  thumb  nails. 

Dermoid  cysts  are  not  unfrequently  met  with  situated  deeply  beneath  the  skin  and 
muscle,  often  near  the  outer  angle  of  the  orbit.  They  are  congenital,  tilled  with  sebaceous 
matter,  and  often  contain  hair.  They  must  be  carefully  dissected  out,  much  more  trouble 
being  experienced  in  so  doing  than  would  be  at  first  suspected,  and  they  will  in  all  proba- 
bility be  opened  during  removal.  These  little  tumors  will  be  found  attached  deeply  to  the 
periosteum,  and  may  have  caused  a  depression  in  the  bone. 

Warts  are  not  unfrequently  met  with  about  the  eyelids  ;  they  should  be  cut  off  with 
scissors. 

Tarsal  cyst  is  met  with  as  a  dusky  red  or  colorless  projection  from  the  outer  surface 
of  the  lid  ;  its  position  is  marked  on  the  conjunctival  surface  by  a  bluish  spot,  from  which 
a  granulation  is  occasionally  seen  growing.  The  cyst  is  formed  by  obstructions  of  a  Mei- 
bomian gland  and  retention  of  its  secretion  ;  it  is  sometimes  in  a  suppurating  condition. 

The  lid  should  be  everted,  the  cyst  freely  opened  from  the  conjunctival  surface  with  a 
small  knife,  and  its  contents  squeezed  or  scooped  out ;  it  must  be  thoroughly  emptied,  or 
it  will,  in  all  probability,  re-form. 

The  cavity  left  on  removal  of  the  contents  of  the  cyst  will  always  fill  with  blood,  and 
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shortly  after  the  operation  the  tumor  will  be  as  large  or  larger  than  before ;  the  patient 
must  be  warned  of  this. 

The  swelling  will  most  probably  disappear  in  the  course  of  from  four  to  six  weeks  ;  if 
it  remain  longer  the  operation  should  be  repeated. 

A  tarsal  cyst  sometimes  degenerates  into  a  bard  fibrous  little  mass,  feeling  somewliat 
like  a  large  shot  beneath  the  skin,  which  is  known  as  a  chalazion  ;  this  should  be  dis- 
sected out  through  an  incision  in  the  skin  of  the  lid,  which  should  afterwards  be  closed 
by  a  fine  suture. 

Xanthelasma  is  often  met  with  as  a  small  yellow  patch  on  some  part  of  the  skin  of 
the  eyelids  ;  its  most  frequent  site  is  the  surface  of  the  upper  lid  near  the  inner  canthus. 
The  little  patch  may  be  excised  if  it  is  a  source  of  anxiety  to  the  patient. 

Simple  serous  cysts  occur  about  the  margins  of  the  lids  ;  they  are  about  the  size 
of  Bmall  peas,  and  nearly  transparent.  A  portion  of  the  cyst  wall  should  be  cut  out  with 
scissors. 

Trichiasis  signifies  a  faulty  direction  of  the  eyelashes,  which  turn  inwards  and  irri- 
tate the  cornea  ;  it  is  usually  caused  by  contraction  of  the  conjunctiva  (following  granular 
ophthalmia  or  its  unskilful  treatment),  producing  displacement  of  the  hair  follicles. 

Only  a  few  lashes  may  be  misdirected,  or  the  whole  row  may  be  inverted.  If  only  a 
few  of  the  lashes  turn  inwards,  it  is  sufficient  to  pull  them  out  with  forceps  whenever  they 
become  troublesome.  If  a  considerable  number  or  the  whole  row  are  inverted,  their  roots 
should  be  removed  by  operation.  The  operation  should  be  performed  as  follows  :  The 
patient  being  placed  in  the  usual  position  (see  Fig.  110,  p.  2GG),  the  lid  should  be  secured 
by  a  compressorium  forceps  (Figs.  Ill,  112),  by  which  means  it  is  steadied  and  hemor- 


Fig.  111.  Fig.  112. 


Compressorium  forceps.  Compressorium  forceps  applied. 


rhage  prevented  ;  care  must  be  taken  not  to  screw  the  instrument  up  too  tightly,  or 
sloughing  of  the  lid  may  follow.  The  lid  being  well  secured,  the  operator  should  make 
an  incision  through  the  skin,  about  three  lines  from  the  free  margin  of  the  lid  and  parallel 
with  it,  of  such  a  length  as  to  correspond  to  the  lashes  which  are  misplaced  ;  the  incision 
should  he  carried  down  to  the  outer  surface  of  the  tarsal  cartilage  ;  a  second  incision 
should  then  be  made  of  the  same  length  as  the  first,  in  the  margin  of  the  lid,  and  so  con- 
ducted as  to  split  the  lid  and  separate  the  skin  and  hair-bulbs  from  the  subjacent  struc- 
tures;  the  ends  of  the  two  incisions  should  then  be  joined  by  two  short  cuts,  and  the 
portion  of  skin  included  with  the  hair-bulbs  dissected  off  the  tarsal  cartilage.  The  raw 
surface  should  then  be  wiped  with  a  sponge,  and  any  black  dots  denoting  the  presence  of 
hair-bulbs  carefully  removed.  The  compressorium  forceps  should  then  be  unscrewed, 
when  sharpish  hemorrhage  will  take  place.  The  eye  must  be  covered  by  two  pieces  of 
wet  lint  secured  by  a  turn  of  bandage. 

Entropion  signifies  a  rolling  inwards  of  the  whole  lid,  the  whole  row  of  lashes  being 
completely  turned°towards  the  eyeball;  it  is  most  frequently  met  with  in  the  lower  lid, 
more  especially  in  old  people  with  a  superabundance  of  loose  skin  about  the  face.    It  is 
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often  the  cause  of  much  trouble  and  annoyance,  as  well  as  of  danger  to  the  eye,  after 
cataract  extraction. 

The  inversion  may  be  caused  either  by  spasmodic  contraction  of  the  orbicularis  muscle 
or  by  distortion  and  thickening  of  the  tarsal  cartilage  after  granular  ophthalmia. 

Entropion  caused  by  contraction  of  the  orbicularis  is  easily  remedied  as  follows: — The 
patient,  lying  on  a  couch  {see  Fig.  110,  p.  2GG),  the  operator  should  seize  with  forceps  the 
skin  of  the  lid  at  a  point  near  one  or  other  canthus,  about  two  lines  from  its  margin,  and 
then  with  scissors  remove  a  portion  in  breadth  corresponding  to  about  half  the  surface  of 
the  lid,  and  extending  along  its  whole  length  ;  he  should  then  seize  and  remove  the  orbi- 
cularis muscle  to  a  corresponding  extent ;  no  suture  need  be  used  ;  the  eye  should  be 
bound  up  with  wet  lint  and  a  bandage.  The  subsequent  healing  of  the  wound  and  con- 
traction of  the  cicatrix  will  remedy  the  inversion. 

Entropion  depending  on  distortion  and  thickening  of  the  tarsal  cartilage  is  usually  met 
with  in  the  upper  lid.  It  can  be  remedied  by  removal  of  a  wedge-shaped  piece  of  carti- 
lage, including  the  more  thickened  portion,  by  the  following  operation  : — The  patient, 
being  in  the  usual  position  (see  Fig.  110,  p.  2G6),  and  the  lid  fixed  by  a  com  pressor  ium 
forceps,  an  incision  should  be  carried  through  its  whole  thickness,  parallel  with  and  about 
two  lines  distant  from  its  margin,  along  the  whole  extent  of  the  thickened  portion,  with  a 
sharp  knife.  A  somewhat  lunated  incision  should  then  be  made  from  one  end  of  the  first 
around  the  base  of  the  thickened  portion  of  tarsus  joining  the  first  incision  at  its  other 
extremity  ;  the  second  incision  should  not  be  carried  vertically  through  the  cartilage,  but 
obliquely,  so  as  to  meet  the  first  at  the  conjunctival  surface;  the  portion  of  cartilage 
included  between  these  incisions  should  then  be  l-emoved,  the  wound  closed  by  sutures, 
and  the  eye  bound  up  with  lint  and  a  bandage.  The  skin  and  muscle  covering  the  car- 
tilage may  be  removed  or  not,  according  to  the  fancy  of  the  surgeon.  If  their  removal  is 
not  desired,  they  should  be  dissected  back  before  making  the  second  incision.  After  the 
operation  the  margin  of  the  lid  should  appear  rightly  directed. 

Ectropion  signifies  an  everted  condition  of  the  lid  ;  the  extent  of  the  eversion  varies 
in  different  cases,  from  slight  falling  away  of  the  margin  of  the  lid  from  the  globe  to  ever- 
sion of  the  whole  extent  of  the  lid  and  adjoining  fornix  of  the  conjunctiva. 

The  slighter  forms  are  caused  by  distension  of  the  lid  from  inflammatory  swelling,  and 
are  easily  remedied  by  slightly  narrowing  the  palpebral  aperture,  by  paring  the  edges  of 
the  lids  near  the  outer  canthus,  and  bringing  the  raw  surfaces  together  by  a  suture,  when 
firm  union  will  take  place  between  the  two. 

The  more  extreme  forms  are  caused  by  the  contraction  of  cicatrices  of  burns,  wounds, 
or  inflammatory  changes,  about  the  orbit. 

No  definite  rules  can  be  laid  down  with  regard  to  the  treatment  of  these  cases.  The 
surgeon  must  be  guided  by  the  conditions  as  they  present  themselves,  and  do  the  best 
he  can.  [Of  the  plastic  operations  performed,  the  most  commonly  adopted  is  that  in  which 
a  triangular  flap  is  made  with  its  base  towards  the  everted  lid.  The  lid  is  then  pushed 
into  position,  and  the  surface,  left  by  the  sliding  of  this  flap  towards  the  eye,  closed  by 
sutures.] 

In  any  case,  if  the  tarsal  cartilage  be  left  entire,  it  should  be  carefully  dissected  away 
from  its  attachments  and  replaced  as  nearly  as  possible  in  its  normal  position,  in  which  it 
must  be  kept  by  paring  its  margin  and  that  of  the  opposite  lid,  and  securing  extensive  and 
firm  union  between  them  by  careful  coaptation  of  their  raw  surfaces.  The  lids  must  not 
be  opened  until  all  further  contraction  of  the  original  cicatrix  is  at  an  end,  and  it  is  better 
to  leave  the  eye  closed  for  considerably  too  long  a  period  than  to  open  it  a  day  too  soon. 
Ectropion  is  also  frequently  seen  in  the  more  severe  forms  of  ophthalmia  or  in  cases  of 
severe  intolerance  of  light,  and  is  especially  liable  to  occur  when  an  attempt  is  made  to 
open  a  firmly  closed  eye.  In  these  cases  the  eversion  requires  no  special  treatment,  but 
disappears  as  the  affection  causing  it  is  recovered  from. 

Formation  of  a  new  eyelid — In  some  cases  of  burn,  or  from  ulceration  of  a 
lupoid  character,  more  or  less  complete  destruction  of  the  eyelids  may  take  place.  To 
remedy  this  defect,  a  flap  of  skin  from  a  neighboring  part  may  be  brought,  placed  in  the 
gap,  and  there  secured  by  means  of  sutures,  care  being  always  taken  that  the  piece  of  skin 
is  considerably  larger  than  the  surface  it  is  intended  to  cover.  Before  removing  any  skin, 
search  must  be  made  in  any  portion  of  the  eyelid  that  may  be  left  for  the  tarsal  cartilage, 
and  if  this  be  found  it  must  be  carefully  dissected  out  and  preserved,  its  natural  form 
being  as  much  as  possible  restored;  it  should  be  fixed  in  its  proper  position  by  uniting  its 
margin  to  that  of  the  opposite  lid.  Even  if  no  flap  of  skin  be  applied  over  it,  it  will  in 
time  become  covered  with  cuticle,  and  form  a  very  effectual  covering  to  the  eyeball. 
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Symblepharon  signifies  adhesion  of  the  conjunctiva  of  the  eyelid  to  that  of  the 
globe.  It  is  usually  caused  by  burns  with  lime  or  hot  metal,  and  may  occur  to  any  extent, 
varying  from  a  thin  band  of  union  to  fusion  of  the  greater  part  or  whole  of  both  lids  with 
the  globe. 

This  condition  requires  to  be  remedied  by  operation.  Where  only  a  thin  band  of  adhe- 
sion exists  it  should  be  first  carefully  secured  by  a  suture  passed  through  the  extremity 
nearest  the  eyeball,  and  then  be  divided,  and  drawn  into  the  fornix  by  passing  the  suture 
through  the  lid  and  securing  it  to  a  small  roll  of  strapping,  placed  upon  the  cutaneous  sur- 
face. By  this  means  the  raw  surface  left  by  removal  of  the  band  from  the  globe  is  brought 
into  contact  with  healthy  conjunctiva  and  granulates  over,  healing  without  forming  adhe- 
sions. 

If  more  than  one  band  exist,  each  should  be  dealt  with  separately. 

Cases  of  more  extensive  adhesion  give  rise  to  the  utmost  difficulty  in  treatment,  and 
until  lately  the  operations  performed  for  their  relief  were  attended  with  only  indifferent 
success.  One  plan  of  treatment  recommended  was  to  dissect  away  the  adhesion  and  inter- 
pose a  shell  of  glass  between  the  raw  surfaces,  but  as  healing  invariably  commenced  at  a 
point  remote  from  the  free  margin  of  the  lid,  the  shell  was  gradually  pushed  out  and  the 
adhesion  re-established. 

The  insertion  of  pieces  of  wire  deeply  beneath  the  adhesion,  which  were  left  in  until 
the  walls  of  the  canal  made  by  them  had  healed,  the  remainder  of  the  adhesion  being 
then  divided  with  scissors,  was  followed  by  no  more  satisfactory  results. 

Lately,  an  operation  has  been  introduced  by  Mr.  P.  Teale,  of  Leeds,  which  has  been 
attended  with  the  best  success.  The  operation  has  for  its  object  the  separation  of  the  raw 
surfaces  by  a  piece  of  conjunctiva,  taken  from  some  other  part  of  the  eyeball.  The  follow- 
ing is  an  extract  from  the  account  of  the  operation  given  by  Mr.  Teale  in  the  '  Transact  ions 
of  the  Fourth  Ophthalmic  Congress,'  1872.  "The  patient  being  under  the  influence  of 
an  anaesthetic,  the  eyelid  is  freed  from  its  attachment  to  the  lid  ;  next,  a  band  of  some- 
what circular  form  is  marked  out,  with  a  sharp  knife,  upon  the  sound  conjunctiva  ;  the 
band  commences  at  one  end  of  the  gap  left  by  liberation  of  the  lid  and  passes  round  the 
sound  side  of  the  cornea,  terminating  at  the  opposite  extremity  of  the  gap. 

"Four  stitches  are  then  inserted,  two  on  each  edge  of  the  flap  thus  formed.  The  flap 
is  next  separated  on  its  under  surface,  whilst  its  extremities  are  left  continuous  with  the 
conjunctiva;  it  is  then  drawn  across  the  surface  of  the  cornea,  and  fixed,  raw  surface 
downwards,  into  the  gap  formed  by  the  liberation  of  the  eyeball  from  the  lid  ;  it  is  secured 
in  its  new  position  by  the  sutures  already  alluded  to,  aided  by  as  many  others  as  may 
appear  necessary." 

Mr.  Teale  states  that  the  "  operation  is  most  tedious,"  and  that  he  rarely  completes  it 
within  the  hour. 

Anchyloblepharoil  signifies  an  adhesion  of  the  lids  to  each  other.  The  adhesions 
must  be  divided  with  scissors,  and,  if  possible,  some  skin  or  conjunctiva  interposed  between 
(lie  raw  surfaces;  but  if  this  cannot  be  done,  reunion  maybe  prevented  bypassing  a 
probe  between  the  lids  daily. 

Narrowing  of  the  palpebral  aperture  (Blepharophymosis)  is  usually  a 
result  of  granular  ophthalmia,  and  is  accompanied  by  entropion,  displaced  tear  puncta, 
and  consequent  watering  of  the  eye.  It  requires  to  be  remedied  by  operation,  which  can 
be  thus  performed  :  the  lids  being  kept  widely  open  and  on  the  stretch  by  a  wire  speculum 
(Fig.  113),  an  incision  should  be  made  with  strong 
3cissors  through  the  outer  canthus.  A  flap  of  conjunc- 
tiva, of  somewhat  conical  shape,  should  then  be  marked 
out  on  the  surface  of  the  eyeball,  the  flap  freely  dis- 
sected from  the  subjacent  structures,  but  left  attached 
at  its  base,  which  is  towards  the  cornea,  and  then  fixed 
by  sutures  in  the  incision  made  by  the  scissors,  in  such 
a  manner  as  to  keep  the  raw  edges  separated  by  a 
mucous  surface. 

It  is  sometimes  necessary  to  narrow  or  close  entirely  wire  speculum, 

the  palpebral  aperture.    This  operation,  known  as  tar- 

sorapln/,  can  be  performed  as  follows:  The  lid  being  held  with  forceps,  a  portion  of  the 
inner  edqe  of  its  margin  should  be  removed  with  a  small  iridectomy  knife,  care  being 
taken  not  to  cut  away  any  of  the  outer  edge  containing  the  lashes,  nor  to  wound  the  tear 
puncta  or  canaliculi.  The  opposite  lid  should  then  be  treated  in  the  same  manner,  and 
the  raw  edges  brought  toge t her  by  sutures  ;  firm  union  will  soon  take  place  between  them. 
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Ptosis  signifies  a  drooping  of  the  upper  eyelid  to  a  -renter  or  less  extent,  with  ina- 
bility to  raise  it.  Ptosis  occurs  with  divergent  strabismus  and  more  or  less  impairment 
of  the  mobility  of  the  eyeball,  in  cases  of  paralysis  of  the  third  nerve,  and  is  generally, 
but  not  invariably,  accompanied  by  dilatation  and  fixity  of  the  pupil. 

It  is  also  met  with  as  a  congenital  defect,  and  occurs  sometimes  after  severe  inflamma- 
tion of  the  lid,  or  protracted  intolerance  of  light,  and  constant  spasmodic  action  of  the 
orbicularis  muscle.  Women  past  the  middle  period  of  life,  with  a  superabundance  of 
loose  skin  about  the  face,  are  also  subject  to  a  form  of  partial  ptosis. 

Treatment — In  ptosis  from  paralysis  of  the  third  nerve  treatment  must  be  directed 
against  the  cause  of  the  paralysis,  no  operation  being  advisable  ;  other  forms  can  be  reme- 
died by  removal  of  some  skin  and  orbicularis  muscle  from  the  surface  of  the  lid. 

The  operation  may  be  performed  as  follows  :  The  skin  just  above  the  margin  of  the  lid 
should  be  pinched  up  with  forceps,  the  amount  included  between  their  blades  being  such 
as  to  raise  the  margin  of  the  lid  well  above  the  upper  border  of  the  pupil.  Then  with 
scissors  a  strip  of  skin  of  the  required  width  should  be  removed,  along  the  whole  extent 
of  the  lid,  parallel  to  its  margin ;  the  orbicularis  muscle  should  then  be  clearly  dissected 
off  the  tarsal  cartilage  to  about  the  same  extent,  the  wound  closed  by  one  or  two  hue 
sutures,  and  the  eye  bound  up  with  wet  lint  and  a  bandage. 

The  wound  will  heal  in  the  course  of  a  few  days,  and  the  shortening  caused  by  the 
removal  of  the  skin  and  muscle,  and  subsequent  cicatrization  (possibly  aided  by  tin-  en- 
tanglement of  some  fibres  of  the  occipito-frontalis  in  the  scar)  should  keep  the  lid  in  the 
desired  position. 

In  cases  of  congenital  ptosis  we  often  find  movement  of  the  eyes  upwards  greatly 
impaired ;  it  seems  probable  that  the  superior  rectus  is  badly  developed  or  altogether 
absent. 

THE  LACHRYMAL  APPARATUS. 

The  lachrymal  gland  is  occasionally  the  seat  of  malignant  or  other  growths,  and 
may  require  extirpation. 

A  cyst  is  sometimes  met  with  caused  by  obstruction  of  one  of  the  ducts  of  the  gland 
and  accumulation  of  secretion.    The  disease  is  known  as  dacryops. 

Its  treatment  consists  in  establishing  an  opening  into  it  from  the  surface  of  the  con- 
junctiva ;  this  is  easily  done  by  passing  a  curved  needle  armed  with  silk  from  beneath  the 
upper  lid  through  the  wall  of  the  cyst  into  its  cavity,  and  out  again  at  a  convenient  dis- 
tance ;  the  silk  should  then  be  drawn  through,  and  the  portion  of  cyst-wall  included 
between  the  entrance  and  exit  of  the  needle  firmly  ligatured  ;  the  ligature  will  slough  out 
and  leave  a  permanent  opening,  causing  no  inconvenience.  If  the  cyst  be  opened  through 
the  skin  it  may  leave  a  troublesome  fistula. 

The  tear  puncta  and  canaliculi  The  tear  puncta  in  the  normal  condition  lie 

in  contact  with  the  ocular  conjunctiva ;  they  may  be  either  everted,  as  seen  in  old  and 
neglected  cases  of  tinea,  or  rolled  somewhat  inwards  ;  they  are  sometimes  found  entirely 
obliterated,  either  by  disease  or  injury,  burns  of  the  eyelids  being  the  most  common  cause. 

The  canaliculi  may  also  be  found  more  or  less  obstructed  in  any  part  of  their  course. 
Any  of  these  conditions  are  accompanied  by  troublesome  watering  of  the  eye,  "  epiphora." 
They  can  be  remedied  by  slitting  the  tear  puncta  and  canaliculi. 

The  lachrymal  sac  is  often  the  seat  of  acute  inflammation,  which  may  arise  in  the 
sac  itself,  spread  to  it  from  the  conjunctiva,  or  be  caused  by  disease  of  the  surrounding 
bones.  It  is  characterized  by  a  dusky  red,  tense  swelling,  situated  at  the  side  of  the  nose, 
close  to  the  inner  canthus,  the  swelling  and  redness  often  extending  outwards  along  both 
the  upper  and  lower  lids  ;  one  or  both  sacs  may  be  affected.  The  inflammation  may  end 
in  resolution  or  go  on  to  the  formation  of  an  abscess ;  in  the  latter  case,  the  swelling 
becomes  soft  and  fluctuating. 

Treatment  At  first,  hot  fomentations  and  poultices  must  be  applied,  and  attention 

paid  to  the  general  health  ;  if  abscess  form,  the  pus  must  be  let  out  by  a  free  incision.  If 
an  abscess  of  the  lachrymal  sac  be  allowed  to  burst,  a  fistulous  opening  will  very  probably 
be  left,  but  if  a  free  opening  be  made  so  soon  as  the  formation  of  pus  is  suspected,  the 
wound  heals  readily. 

Distension  of  the  lachrymal  sac  (Mucocele) — The  lachrymal  sac  not  unfre- 
quently  becomes  distended,  forming  a  tumor  of  varying  size  beneath  the  internal  palpebral 
ligament  (tendo  oculi)  ;  pressure  on  the  tumor  causes  the  escape  of  a  transparent,  some- 
what tenacious  fluid,  consisting  of  mucus  and  tears,  in  some  cases  thickened  from  the 
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admixture  of  pus-cells.  Distension  of  the  sac  is  caused  by  stricture  of  the  nasal  duct  and 
consequent  accumulation  of  secretion  ;  it  is  accompanied  by  more  or  less  watering  of  the 
eye,  and  may  be  remedied  by  relieving  the  stricture  of  the  duct. 

Discharge  from  the  lachrymal  sac  (Blennorrhcea) — A  muco-purulent  or 
purulent  discharge  from  the  sac  is  often  met  with,  following  inflammation,  especially  if 
disease  of  the  adjacent  bone  exist.  It  may  be  treated — 1st.  By  insuring  a  free  exit  for 
the  discharge  by  slitting  the  canaliculus,  and  passing  a  large  probe  down  the  lachrymal 
duct.    2d.  By  washing  out  the  sac.    3d.  By  obliteration  of  the  sac. 

Stricture  of  the  nasal  duct  may  be  met  with  in  any  part  of  its  course ;  the 
obstruction,  however,  is  most  frequently  found  at  its  junction  with  the  lachrymal  sac. 
Occasionally  the  duct  is  found  almost  obliterated  by  dense  bony  deposit. 

Fistula  of  the  lachrymal  sac  occurs  as  a  small,  sometimes  scarcely  perceptible 
opening,  situated  at  some  point  over  the  sac  ;  it  is  found  in  connection  with  obstruction 
of  the  nasal  duct.    If  the  passage  be  re-established,  the  fistula  will  probably  close. 

Operations  on  the  tear  passages  The  operation  of  slitting  the  tear  puncta 

and  canaliculi  may  be  performed  thus  :  The  patient  should  be  seated  in  a  chair,  the  opera- 
tor standing  behind  him.  (See  Fig.  109,  p.  266.)  Supposing  the  lower  punctum  and 
canaliculus  on  the  right  side  to  be  operated  on,  the  small  and  ring  fingers  of  the  left  hand 
should  be  placed  upon  the  patient's  face,  near  the  outer  canthus,  the  lids  drawn  tight, 
with  these  two  fingers,  and  kept  so;  then  a  small  grooved  director  (Fig.  114)  should  be 

Fig.  114. 


Grooved  director  for  slitting  canaliculus. 

taken  in  the  right  hand  and  passed  at  first  vertically  to  the  margin  of  the  lid,  through  the 
tear  punctum  ;  its  handle  then  depressed,  and  its  point  passed  horizontally  along  the  cana 
liculus  into  the  sac.  To  ascertain  that  the  point  of  the  director  is  in  the  sac,  the  tension 
of  the  lids  must  be  relaxed  and  the  director  pushed  gently  onwards  ;  if  there  be  any  puck- 
ering at  the  inner  canthus  when  the  director  is  thus  pushed,  its  point  has  not  entered  the 
Bac,  and  a  further  attempt  must  be  made ;  if  no  puckering  occur,  the  lids  should  be 
brought  again  into  a  state  of  tension,  and  the  handle  of  the  director  transferred  to  the 
thumb  and  forefinger  of  the  left  hand  ;  a  cataract  or  any  small  knife  that  will  cut,  should 
then  be  taken  in  the  right  hand,  and  run  along  the  groove  of  the  director  well  into  the 
sac,  the  knife  and  director  being  then  withdrawn  together  ;  the  upper  lid  must  be  kept 
out  of  the  way  by  one  of  the  fingers  of  the  right  hand.  The  operation  can  be  performed 
on  tlie  left  side  in  the  same  manner,  with  the  exception  that  the  hands  are  reversed. 

The  upper  punctum  and  canaliculus  sometimes  require  to  be  slit;  this  operation  is  not 
quite  so  simple  as  that  on  the  lower  lid,  but  is  performed  in  much  the  same  way.  In  lieu 
of  the  grooved  director  and  knife,  a  small  probe-pointed  canaliculus  knife  may  be  em- 
ployed ;  it  should  be  passed  through  the  tear  punctum  and  canaliculus  in  the  same  manner 
as  the  director,  and  will  cut  its  way  out  as  it  goes. 

The  patient  must  be  seen  at  intervals  of  two  or  three  days  for  a  week,  or  longer,  after 
the  operation,  and  a  probe  passed  along  the  incision  to  prevent  it  closing,  [or  the  posterior 
wall  of  the  canal  may  be  removed  at  the  time  of  operation,  by  grasping  it  with  forceps 
and  cutting  it  away  with  scissors.] 

Probing  the  nasal  duct — For  the  treatment  of  stricture  of  the  nasal  duct  a  set  of 
silver  probes  (Bowman's)  are  used:  there  are  three  probes  in  a  set,  the  two  extremities 
of  each  being  of  different  thickness,  so  that  there  are  six  sizes,  No.  1  being  the  smallest, 
No.  0  the  largest. 

To  pass  a  probe  down  the  nasal  duct,  the  canaliculus  should  be  first  slit,  or,  what  is 
better,  should  have  been  slit  at  some  previous  time.  The  surgeon  should  stand  behind 
the  patient  in  the  same  position  as  for  performing  the  last  operation;  and  the  lids  being 
made  tense  in  the  same  manner,  the  probe  should  be  passed  along  the  slit  canaliculus 
until  the  point  is  well  within  the  sac,  as  shown  by  the  absence  of  puckering  at  the  inner 
canthus  on  relaxation  of  the  tension  of  the  lids  ;  the  opposite  extremity  should  then  be 
raised  along  the  margin  of  the  orbit  until  the  probe  has  attained  a  vertical  direction,  care 
being  taken,  while  so  doing,  to  keep  the  end  which  is  in  the  sac  pressed  firmly  against  its 
inner  side;  the  probe,  having  been  brought  into  a  nearly  vertical  position,  should  be 
pushed  gently  but  firmly  downwards  and  slightly  backwards  and  outwards  in  the  direction 
of  the  duct  ;  when  it  has  been  passed  as  far  as  it  will  go  it  should  be  slightly  withdrawn, 
so  as  to  raise  its  end  off  the  floor  of  the  nose.  If  the  probe  has  been  properly  passed 
18 
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down  the  duct,  its  upper  part  will  remain  firmly  in  contact  with  the  margin  of  the  orbit : 
but  if*  it  moves  freely  about,  the  probe  is  not  in  the  duct,  but  has  been  forced  through  its 
wall.  This  little  accident  is  of  no  particular  moment,  and  needs  only  that  the  probe  he 
withdrawn  and  passed  afresh  in  the  right  direction. 

If  the  end  of  the  probe  is  not  well  within  the  sac  before  an  attempt  is  made  to  pass  it 
down  the  duct,  it  may  slip  backwards  into  the  orbit,  or  forwards  and  downwards  in  the 
cellular  tissue  of  the  cheek.  A  probe,  having  been  satisfactorily  passed,  should  be  left  in 
for  about  twenty  minutes,  and  the  operation  be  repeated  about  twice  a  week.  The  treat- 
ment of  stricture  of  the  lachrymal  duct  is,  on  the  whole,  unsatisfactory,  but  the  probing 
should  be  carefully  and  perseveringly  carried  out.  It  is  well  always  to  commence  with 
the  largest  probe,  No.  6,  and  try  a  smaller  one  if  this  cannot  be  passed. 

[Levis's  conical  dilator,  shown  in  the  figure,  is  available  for  keeping  the  stricture  dilated. 
Soluble  styles  made  of  raw  hide,  as  recommended  by  Dr.  Levis,  I  have  found  of  great 
service.  They  are  usually  required  only  in  obstinate  cases,  and  are  readily  introduced  by 
having  a  grooved  conical  dilator.] 


[Fig.  115. 


Conical  dilator.] 


Washing  out  the  lachrymal  sac  For  washing  out  the  lachrymal  sac  a  good 

syringe  fitted  with  nozzles  of  different  sizes  is  required.  One  of  the  nozzles  should  be 
fitted  to  the  syringe,  which  has  been  previously  filled  with  fluid  (water,  a  weak  solution 
of  nitrate  of  silver,  chloride  of  zinc,  etc.),  the  nozzle  should  then  be  passed  along  the  pre- 
viously slit  canaliculus  into  the  sac  and  the  fluid  injected ;  the  patient's  head  must  be 
bent  forwards  during  the  injection,  or  the  fluid  will  run  back  along  the  floor  of  the  nose 
into  the  pharynx. 

Obliteration  of  the  lachrymal  sac  In  some  cases  of  obstinate  discharge 

from  the  sac,  especially  if  dependent  on  diseased  bone,  the  discharge  maybe  stopped,  and 
the  patient  made  more  comfortable  by  closing  up  the  sac  entirely ;  of  course,  more  or  less 
watering  of  the  eye  will  remain  after  the  operation,  but  is  far  to  be  preferred  to  the 
annoyance  of  a  constant  purulent  discharge. 

Obliteration  of  the  sac  may  be  attempted  in  any  of  the  three  following  ways.  A  free 
incision  having  been  made  into  it,  and  the  blood  carefully  sponged  out,  its  lining  mem- 
brane may  be  destroyed — (1)  by  filling  its  cavity  with  a  thick  paste  of  chloride  of  zinc 
and  starch,  in  equal  parts,  inclosed  in  a  small  piece  of  lint ;  (2)  by  the  application  of 
nitrate  of  silver,  or  (3)  by  the  galvanic  or  other  cautery.  By  any  of  these  procedures 
adhesive  inflammation  is  set  up,  more  or  less  obliteration  of  the  sac  following. 

Operations  for  obliteration  of  the  lachrymal  sac  are  by  no  means  always  successful,  and 
may  have  to  be  repeated,  perhaps  more  than  once,  before  a  satisfactory  result  is  obtained. 

THE  CONJUNCTIVA. 

But  few  operations  are  performed  on  the  conjunctiva  alone  ;  it  is,  of  course,  cut  in  some 
of  the  operations  on  the  eyelids  and  in  that  for  strabismus,  and  some  others. 

Warts  are  occasionally  found  on  some  part  of  the  membrane ;  they  require  to  be 
removed  with  scissors. 

Pterygium  is  a  peculiar,  somewhat  triangular  growth,  the  base  of  which  is  situated 
in  the  ocular  conjunctiva  generally  near  the  inner  can  thus,  the  apex  encroaching  more  or 
less  upon  the. margin  of  the  cornea,  or  passing  for  a  considerable  distance  upon  its  surface. 
The  growth  is  of  a  reddish  color  and  variable  density ;  it  consists  of  hypertrophied  con- 
nective tissue. 

Pterygium  is  not  common  in  this  country,  and  when  met  with  is  usually  found  to  occur 
in  sailors  and  others  who  have  been  in  the  East.  If  it  give  rise  to  any  inconvenience  or 
threaten  to  impair  vision,  it  must  be  removed  by  operation. 

The  patient  should  lie  on  a  couch,  the  lids  be  opened  by  a  wire  speculum,  the  growth 
seized  with  toothed  forceps,  and  with  a  cataract  knife  dissected  up  from  the  surface  of  the 
cornea.  A  small  portion  of  conjunctiva  should  then  be  removed  parallel  with  the  margin 
of  the  cornea,  and  t  he  apex  of  the  growth  fixed  by  a  suture  in  the  wound.    The  eye 
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should  be  kept  bound  up  for  a  few  days  with  wet  lint  and  a  bandage.  [This  is  seldom,  if 
ever,  necessary.] 

If  a  pterygium  is  simply  cut  off  it  will,  in  all  probability,  grow  again,  but  if  trans- 
planted it  will  shrivel  up,  and  disappear  without  giving  further  trouble.  A  cicatrix  always 
remains  upon  the  cornea  after  removal  of  pterygium,  so  that  it  must  never  be  allowed  to 
grow  over  the  pupil. 

Pingueculae  are  small  yellowish  growths  situated  beneath  the  conjunctiva,  generally 
near  the  outer  and  inner  margins  of  the  cornea  ;  they  are  surrounded  by  a  few  large 
bloodvessels,  and  are  occasionally  the  source  of  constant  irritation,  causing  the  eyes  to  be 
bloodshot  and  uncomfortable.  Pinguecula  can  be  removed,  if  desired,  by  making  an 
incision  over  it,  turning  back  the  conjunctiva,  then  seizing  the  little  growth  with  forceps, 
and  dissecting  it  away  from  the  parts  beneath.  The  growth  having  been  removed,  the 
conjunctiva  should  be  closed  over  the  wround  by  a  suture,  and  the  eye,  kept  bandaged  for 
two  or  three  days  after  the  operation. 

Lipoma  is  met  with  as  a  tumor  projecting  beneath  the  upper  lid,  near  the  fornix,  and 
often  between  the  superior  and  external  recti  muscles  ;  it  somewhat  resembles  a  third  lid. 
If  the  tumor  gives  any  trouble  it  must  be  removed  by  operation,  thus :  The  patient  lying 
on  the  couch,  the  lids  should  be  kept  as  widely  open  as  possible  by  a  wire  speculum,  an 
incision  made  with  a  cataract  knife  through  the  conjunctiva  over  the  tumor,  and  its  most 
projecting  portion  seized  with  toothed  forceps  and  removed  with  scissors  ;  care  must  be 
taken  not  to  drag  upon  the  growth,  as  it  is  continuous  with  the  fat  in  the  cavity  of  the 
orbit,  a  great  portion  of  which  might  be  pulled  out.  As  much  of  the  tumor  as  is 
thought  necessary  having  been  removed,  the  conjunctiva  should  be  closed  over  it  with 
sutures,  and  the  eye  bound  up. 

Nsevus  occasionally  occurs  in  the  conjunctiva  ;  it  may  be  removed  by  the  knife,  or 
destroyed  by  the  galvanic  cautery,  in  the  latter  case  due  precautions  must  be  taken  to 
guard  the  eyeball  from  injury  during  the  operation,  and  to  prevent  as  much  as  possible  the 
evils  arising  from  subsequent  cicatrization. 

Cancerous  ulcers  may  also  be  met  with ;  they  must  be  thoroughly  extirpated,  the 
eyeball  being  excised,  if  necessary. 

Cysts  containing  a  clear  serous  fluid  are  occasionally  met  with  in  the  conjunctiva ; 
they  must  be  punctured,  when  they  at  once  subside,  but  sometimes  re-form,  in  w  hich  case 
a  portion  of  the  cyst-wall  must  be  excised,  or  a  fine  seton  passed  through  it. 

Cysticercus  also  occurs,  and  should  be  treated  by  incision  of  the  cyst. 

EXTERNAL  MUSCLES  OF  THE  EYEBALL. 

Strabismus  (squint)  "  Strabismus  is  a  deviation  in  direction  of  the  axes  of  the 

two  eyeballs,  in  consequence  of  which  the  two  yellow  spots  receive  images  from  different 
objects.  In  convergent  strabismus  the  two  visual  lines  do  not  cross  each  other  at  the 
point  it  is  desired  to  observe  ;  only  one  of  the  two,  that  of  the  undeviating  eye,  reaches  it. 
Under  this  deviation  not  only  does  the  expression  of  the  face  suffer  from  want  of  sym- 
metry in  its  most  eloquent  parts,  but  the  power  of  vision,  at  least  in  one  of  the  eyes,  is 
usually  disturbed,  and  the  squinter  always  loses  the  advantage  of  binocular  vision." 
(Donders.) 

Strabismus  must  not  be  looked  upon  as  a  special  form  of  disease ;  it  is  in  by  far  the 
greater  number  of  cases  associated  with  some  anomaly  of  refraction,  which,  being  the 
primary  cause  of  the  deviation,  gives  rise  to  the  strabismus;  other  conditions  which  may 
induce  strabismus  will  be  subsequently  considered. 

Two  forms  of  squint  are  commonly  met  with.  1.  Convergent.  2.  Divergent.  Other 
rare  forms  are  superior  and  inferior  strabismus  ;  these  will  receive  no  further  notice. 

Convergent  strabismus  is  the  most  common  of  all,  and  is  almost  always  the  result  of 
hypermetropia. 

Divergent  strabismus  is  usually  [though  not  in  all  cases]  the  result  of  myopia. 

Convergent  strabismus,  as  just  stated,  is  nearly  always  the  result  of  hyperme- 
tropia.   The  question  naturally  arises,  How  does  hypermetropia  produce  it? 

The  hypermetropic  individual  must  always  accommodate  strongly  when  looking  at  even 
a  distant  object ;  and  as  the  object  is  brought  nearer,  the  tension  of  accommodation  must 
be  correspondingly  increased.  As  stated  on  page  237,  accommodation  is  associated  with 
convergence  of  the  visual  lines.  Now,  the  greater  the  degree  of  convergence  the  more 
strongly  is  the  accommodation  brought  into  play ;  consequently  there  is  an  ever  increas- 
ing tendency  on  the  part  of  the  hypermetropic  individual  to  converge  too  much,  in  order 
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to  bring  his  accommodation  into  the  highest  possible  state  of  tension.  If  the  convergence 
of  the  visual  lines  be  excessive,  or  if  they  do  not  meet  in  the  same  point,  convergent 
strabismus  results. 

The  question  next  arises,  Why  do  not  all  hypermetropic  individuals  squint?  The 
reason  is  that  if  both  eyes  are  of  the  same  refraction,  and  have  equal  acuteness  of  sight, 
there  is  always  such  a  desire  to  maintain  binocular  vision  that  the  visual  lines  will  remain 
directed  to  the  same  point,  even  though  the  eyes  are  not  accurately  accommodated  for  that 
point,  the  individual  being  content  with  ill-defined  retinal  images  rather  than  sacrifice 
binocular  vision  by  increasing  his  convergence. 

But  if  vision  of  one  eye  be  less  acute  than  that  of  the  other,  or  if  there  be  a  difference 
of  refraction  between  the  two,  the  desire  for  binocular  vision  is  lost,  or  its  value  very 
much  lessened,  and  the  necessity  for  a  well-defined  image  on  one  retina  is  immediately 
felt.  The  accommodation  is  put  fully  on  the  stretch,  and  with  it  the  degree  of  converg- 
ence becomes  excessive,  both  visual  lines  being  directed  to  points  nearer  to  the  eyes  than 
that  for  which  they  are  accommodated,  the  deviation  of  the  more  defective  eye  being 
greater  than  that  of  its  fellow. 

[Hypermetropes  are  necessitated  to  use  their  accommodation  for  distant  objects  ;  and 
there  is  during  this  action  of  the  ciliary  muscle  a  natural  tendency  to  contraction  of  the 
internal  rectus  muscles,  because  accommodation  and  convergence  are  associated  actions. 
Hence,  even  in  a  state  of  comparative  rest  of  the  hypermetropic  eyes  the  axes  are,  as  it 
were,  somewhat  convergent ;  while  for  near  objects  their  total  convergence  being  greater 
than  necessary  they  are  directed  to  a  point  nearer  than  the  object,  and  a  resulting  double 
vision  occurs.  To  avoid  the  double  images,  and  to  see  distinctly,  the  patient,  who  is 
always  a  child,  renders  one  eye  less  convergent,  and  directs  it  at  the  object.  The  two  axes 
have,  however,  by  their  long  association  of  convergence  become  closely  allied  in  movement, 
and,  as  one  turns  outward,  the  other  turns  still  more  inward  toward  the  nose,  and  the  de- 
formity is  established.  The  condition  is  thus  seen  to  be  an  affection  pertaining  to  both 
eyes,  and  not  to  one  alone ;  though  it  is  usually  the  eye  with  the  greater  refractive  error 
or  poorer  vision  which  becomes  the  inverted  one.  If  the  two  eyes  are  equally  hyperme- 
tropic or  astigmatic,  the  strabismus  may  be  alternating,  or  in  other  words  sometimes  one 
eye  and  sometimes  the  other  turns  in.  If  one  eye  be  habitually  turned  in,  it  will  gradu- 
ally lose  visual  power  from  disuse  and  perpetual  disregard  of  the  retinal  impressions.  This 
condition  is  called  amblyopia  J.  B.  R.] 

Treatment  Slight  cases  of  convergent  strabismus,  especially  if  the  deviation  is  not 

constantly  present,  but  only  occasional  (periodic  squint),  may  be  cured  by  the  use  of 
glasses  which  accurately  neutralize  the  existing  hypermetropia. 

In  more  severe  cases  division  of  the  internal  rectus  tendon  in  one  or  both  eyes  is 
necessary. 

It  is  often  difficult  to  decide  whether  only  one  or  both  eyes  shall  be  operated  on. 

If  it  is  found  that  one  eye  squints  habitually  and  to  no  great  extent,  the  other  being 
always  used  for  fixing  an  object,  only  deviating  slightly  when  it  is  excluded,  and  an 
attempt  made  to  fix  with  the  habitually  squinting  eye,  division  of  the  internal  rectus  of 
that  eye  which  habitually  deviates  alone  is  necessary. 

If  each  eye  deviates  alternately  (alternating  strabismus),  and  to  the  same  extent,  divi- 
sion of  one  internal  rectus  may  be  sufficient ;  but  if  three  weeks  or  a  month  after  the 
operation  the  squint  still  continues,  tenotomy  of  the  internal  rectus  of  the  other  eye  should 
be  performed. 

If  one  eye  squints  considerably  and  habitually,  the  other  having  an  inclination  to 
deviate  at  times,  and  if  this  deviation  becomes  excessive  when  the  eye  is  excluded  and  an 
object  fixed  with  the  habitually  squinting  eye,  the  internal  rectus  in  both  eyes  must  be 
divided.  In  any  case,  if  there  be  a  doubt,  as  to  whether  one  or  both  eyes  should  be 
operated  on,  it  is  well  to  be  on  the  safe  side,  and  do  only  one  at  a  time. 

Operations  for  convergent  strabismus  There  are  two  principal  methods  of 

operating  for  convergent  strabismus. 

1.  The  operator  should  stand  on  the  right  side  of  the  patient,  placed  in  the  usual  posi- 
tion (Fig.  110,  p.  2G6),  and,  the  eyelids  being  kept  well  open  with  a  wire  speculum,  should 
seize  the  conjunctiva  and  subconjunctival  fascia  with  the  toothed  forceps  (Fig.  116  a)  at  a 
point  about  midway  between  the  margin  of  the  cornea  and  semilunar  fold,  and  just  below 
the  inferior  margin  of  the  tendon  of  the  internal  rectus  muscle.  An  incision  should  then 
be  made  with  strabismus  scissors  (Fig.  116  c)  through  the  conjunctiva  and  subconjunctival 
fascia,  well  down  to  the  sclerotic,  and  the  strabismus  hook  (Fig.  116  b)  passed  through  the 
opening  and  inserted  between  the  tendon  and  the  eyeball.    If  properly  introduced  the 
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hook  will  be  brought  up  short  at  the  insertion  of  the  tendon  into  the  sclerotic  when  it  is 
pulled  forwards;  it  should  be  held  firmly  in  position,  the  scissors  passed  through  the 
opening,  one  blade  following  the  hook  between  the  tendon  and  the  eyeball,  the  other  being 
kept  outside  the  tendon,  which  is  thus  included  between  the  two  blades,  and  the  tendon 
should  then  be  divided  by  one  or  two  sharp  strokes  with  the  scissors. 


Fig.  116. 


Toothed  forceps  ;  a,  their  points  Strabismus  scissors, 

shown  in  side  view  ;  6,  front  view. 

The  scissors  may  now  be  withdrawn,  and  the  hook  pulled  forwards  ;  if  the  latter  meets 
with  no  resistance,  but  passes  freely  up  to  the  corneal  margin,  the  operation  has  been 
successfully  performed ;  to  make  sure  of  this,  however,  the  hook  should  be  withdrawn, 
the  action  for  hooking  the  tendon  repeated,  and  any  fibres  that  may  have  escaped  division 
cut  through.    [The  tendon  must  be  cut  close  to  its  insertion  into  the  sclerotic] 

On  the  division  of  the  tendon  the  muscle  retracts,  the  retraction  being  limited  by  the 
subconjunctival  fascia  with  which  it  is  intimately  connected.  If  the  eye  is  not  properly 
directed  after  simple  division  of  the  tendon,  a  greater  effect  may  be  produced  by  further 
freely  severing  the  subconjunctival  fascia. 

2.  In  the  second  operation,  the  position  of  the  patient  and  surgeon  should  be  the  same, 
and  the  lids  be  kept  open  with  the  wire  speculum,  as  in  the  one  already  described. 

An  incision  should  be  made  with  scissors  through  conjunctiva  and  subconjunctival 
fascia  over  the  insertion  of  the  tendon,  instead  of  below  its  inferior  margin ;  the  tendon 
then  picked  up  with  the  strabismus  hook,  and  divided  close  to  the  sclerotic.  The  wound 
in  the  conjunctiva  should  be  afterwards  closed  with  a  fine  suture. 

[After  the  operation  the  eye  often  looks  too  prominent,  and  it  is  well  in  such  cases  to 
freshen  the  edges  of  the  lids,  at  the  outer  canthus,  and  stitch  them  together,  thus  dimin- 
ishing the  commissure  and  preventing  the  staring  expression.] 

No  after-treatment  is  required  for  strabismus  operations;  the  patient  may  go  about  as 
usual  and  simply  keep  the  eyes  clean.  But  if,  when  the  eyes  have  quite  recovered  from 
the  effects  of  the  operation,  there  should  be  any  return  of  the  squint  manifested,  the 
degree  of  hypermetropia  must  be  carefully  ascertained,  and  glasses  which  thoroughly 
neutralize  it  ordered  to  be  used  for  all  purposes.  In  most  cases  this  will  be  found  suffi- 
cient ;  but  if,  after  the  glasses  have  been  perseveringly  worn  for  some  weeks,  no  effect  is 
produced,  the  operation  should  be  repeated  in  one  or  both  eyes.  [The  hypermetropia 
should  always  be  partly  or  entirely  corrected  by  lenses,  except  in  young  children,  and  in 
those  who  use  their  eyes  very  little  for  near  work.] 
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Use  of  anaesthetics  in  operations  for  convergent  strabismus — Whether 
anaesthetics  should  be  employed  or  not  in  squint  operations  appears  to  be  a  matter  of 
opinion;  some  eminent  oculists  never  employing  them,  others  again  rarely  operating 
without.  For  my  own  part,  I  prefer  not  to  employ  an  anaesthetic  it'  the  patient  is  pretty 
steady,  but  with  children  and  nervous  adults  I  always  use  one,  taking  care,  however,  that 
a  full  effect  is  not  produced,  and  if  there  is  any  doubt  as  to  whether  one  or  both  eyes  are 
to  be  operated  on,  I  allow  the  patient  to  come  nearly  to  after  finishing  one  eye,  so  as  to 
ascertain  the  effect  produced  by  what  has  been  done;  if  an  anaesthetic  is  given  to  such  an 
extent  as  to  exert  its  fullest  influence,  and  pi*oduce  thorough  muscular  relaxation,  an  erro- 
neous idea  of  the  effect  of  the  operation  is  likely  to  be  formed,  and  on  the  return  of  con- 
sciousness the  squint  may  remain  as  bad  as  ever. 

Other  conditions  than  hypermetropia  which  may  produce  convergent  strabismus  are — 

1.  Disease  of  the  brain. 

2.  Paralysis  of  the  external  rectus  muscle. 

3.  Inflammatory  or  other  changes  in  the  internal  rectus  muscle  itself,  producing  short- 
ening. 

In  the  first  two  of  these  no  operation  is  advisable  ;  the  third  may  sometimes  be  remedied 
by  operative  interference.  [Cosmetic  objects  often  demand  the  operation  in  cases  of 
blind  eyes  that  have  become  displaced  by  paralysis.] 

Divergent  strabismus,  as  already  stated,  is  often  the  result  of  myopia ;  it  is 
usually  consequent  on  high  degrees  of  the  anomaly,  and  is  brought  about  as  follows  :  The 
highly  myopic  individual  requires  to  bring  objects  very  near  the  eyes  to  see  them  dis- 
tinctly, consequently  a  very  high  degree  of  convergence  is  necessary  to  keep  both  visual 
lines  directed  to  the  same  point;  now,  not  only  has  a  high  degree  of  convergence  to  be 
maintained,  but  in  myopia  the  length  of  the  eyeball  and  the  consequent  impairment  of  its 
mobility  place  the  internal  recti  at  a  disadvantage.  Moreover,  in  order  to  direct  the 
visual  lines  of  the  myopic  eyes  to  the  same  point,  a  greater  proportionate  amount  of  con- 
vergence is  required  than  in  emmetropia. 

As  a  consequence,  the  internal  rectus  of  one  eye  sooner  or  later  becomes  wearied  and 
gives  in,  and  the  eye  deviates  outwards,  binocular  vision  being  sacrificed. 

Treatment  Many  cases  of  divergent  strabismus  may  be  remedied  by  the  use  of 

concave  glasses,  which  enable  the  individual  to  see  distinctly  at  a  distance  up  to  which 
convergence  of  the  visual  lines  can  be  maintained  without  undue  strain  of  the  internal 
recti  muscles. 

If  in  spite  of  the  use  of  glasses  the  divergence  continues,  it  must  be  remedied  by  opera- 
tion. In  cases  where  the  eye  only  deviates  outwards  after  an  object  has  been  looked 
at  for  some  considerable  time,  subconjunctival  division  of  the  external  rectus  of  the 
deviating  eye  may  suffice  for  a  cure;  but  in  cases  where  one  or  both  eyes  diverge  con- 
stantly, and  the  visual  lines  can  only  be  made  to  meet  in  one  point  by  a  great  effort,  or 
not  at  all,  the  operation  of  "readjustment"  must  be  performed. 

This  operation  can  be  performed  as  follows:  The  patient  being  placed  in  the  usual 
position  (Fig.  110,  p.  2G6)  and  thoroughly  anaesthetized,  the  operator  should  stand  behind, 
fix  the  lids  open  with  a  wire  speculum;  with  scissors  make  an  incision  through  the  con- 
junctiva and  subconjunctival  fascia,  below  the  insertion  of  the  external  rectus  ;  hook  up 
the  tendon,  and  divide  it  subconjunctively  close  to  the  sclerotic. 

An  incision  should  then  be  made  through  conjunctiva  and  subconjunctival  fascia,  about 
midway  between  the  insertion  of  the  internal  rectus  and  inner  margin  of  the  cornea,  of 
such  a  length  as  to  reach  about  two  lines  above  and  a  like  distance  below  the  margins  of 
its  tendon,  which  should  then  be  hooked  up  and  divided.  The  muscle  and  subconjunc- 
tival fascia  should  be  freely  separated  from  the  parts  beneath,  and  together  with  the  con- 
junctiva turned  back  towards  the  caruncle.  Twu  curved  needles  holding  fine  silk  should 
then  be  passed  through  the  tissues  next  the  margin  of  the  cornea,  and  the  silks  firmly 
tied,  two  free  ends  being  left ;  the  needles  should  then  be  carried  from  within  outwards, 
through  the  muscle,  subconjunctival  fascia,  and  conjunctiva,  as  near  the  inner  canthus  as 
possible,  and  the  silk  drawn  through  ;  a  considerable  portion  of  the  muscle  and  other 
tissues  should  then  be  removed  with  scissors,  the  free  ends  of  the  two  fine  pieces  of  silk 
and  the  portions  to  which  the  needles  are  still  attached  then  tied  firmly  together  (the  eye 
being  rolled  well  inwards  by  an  assistant  as  the  knots  are  pulled  tight),  and  the  ends  of 
the  two  sutures  cut  off  close. 

The  eye  should  be  bound  up  with  wet  lint  and  a  bandage.  The  sutures  will  probably 
require  removal  in  about  four  or  five  days,  but  maybe  left  longer,  if  they  cause  no  irri- 
tation. 
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Divergent  strabismus  is  met  with  in  cases  of  paralysis  of  the  third  nerve,  and  may  also 
occur  in  non-hypermetropic  eyes  if  the  sight  of  one  has  become  much  impaired,  and 
binocular  vision  no  longer  possible.  In  the  former  of  these  cases  no  operation  is  advisa- 
ble; in  the  latter  no  improvement  of  sight  is  to  be  expected  from  readjustment,  but  the 
operation  may  be  performed  simply  to  remedy  disfigurement. 

THE  CORNEA. 

The  affections  of  the  cornea  which  require  an  operation  upon  the  structure  itself  are 
six: — 1.  Sloughing  ulcer.  2.  Conical  cornea.  3.  Corneal  opacity.  4.  Staphyloma. 
5.  Lodgment  of  foreign  bodies.     6.  New  growths. 

Paracentesis,  or  tapping  the  cornea  This  operation  is  sometimes  performed 

in  cases  of  sloughing  ulcer,  or  suppuration,  threatening  perforation ;  by  the  timely  evacua- 
tion of  the  contents  of  the  aqueous  chamber  a  large  rupture  of  the  corneal  tissue,  with  its 
accompanying  evils,  may  in  many  cases  be  avoided. 

Tapping  the  cornea  may  be  done  thus: — The  patient  being  in  the  usual  position  (Fig. 
110,  p.  2GG),  the  operator  should  stand  behind  and  fix  the  lids  open  by  a  wire  speculum  or 
by  tlie  fingers.  A  broad  needle  should  then  be  passed  through  the  cornea  at  some  conve- 
nient part  of  its  margin ;  when  the  point  of  the  needle  has  fairly  entered  the  anterior 
chamber,  its  handle  should  be  rotated,  so  as  to  bring  the  breadth  of  the  blade  across  the 
incision  and  thus  open  it ;  as  soon  as  the  contents  of  the  anterior  chamber  have  flowed  out, 
the  needle  should  be  withdrawn,  a  drop  of  atropine  solution  placed  between  the  lids,  and 
the  eye  bound  up  in  the  usual  manner.  [Care  must  be  observed  lest  the  lens  be 
injured.] 

Iridectomy,  however,  is  to  be  preferred  to  paracentesis  [in  some  instances]. 

[An  incision  through  the  ulcerated  cornea,  opening  the  anterior  chamber,  has  been 
recommended  by  Saemisch,  and  is  frequently  beneficial  in  arresting  ulcerative  action.] 

Conical  cornea  ("  Staphyloma  cornea;  pellucidum"),  as  the  name  implies,  signifies 
an  alteration  in  the  curvature  of  the  cornea,  of  such  a  nature  that  it  assumes  the  form  of 
a  cone.    The  origin  of  the  affection  cannot  clearly  be  traced. 

The  most  prominent  symptom  is  gradually  increasing  myopia,  which  cannot  be  remedied 
by  concave  lenses.    On  looking  at  the  cornea  in  profile,  its  conical  form  is  very  evident. 

On  examination  with  the  ophthalmoscope  by  the  direct  method  the  apex  of  the  cone, 
which  may,  however,  be  the  seat  of  some  opacity,  appears  brightly  illuminated  ;  around 
this  bright  portion  is  a  dark  ring  corresponding  to  the  sides  of  the  cone,  this  being  again 
succeeded  by  an  area  giving  a  bright  reflection,  and  corresponding  to  a  portion  of  the 
cornea  which  retains  more  or  less  its  natural  curvature. 

Objects  occupying  the  fundus  of  the  eye  are  seen  through  the  apex  and  sides  of  the 
cone  near  its  base,  in  an  inverted  position,  as  in  myopia,  whilst  we  obtain  a  more  or  less 
distinct  erect  image  of  the  same  parts  through  the  portion  of  cornea  which  still  retains  its 
normal  curvature.  The  retinal  vessels  appear  to  have  a  whirl-like  motion  as  we  change 
our  point  of  view  from  side  to  side.  The  appearance  is  quite  characteristic,  and  once  seen 
is  not  likely  to  be  forgotten. 

Treatment  Conical  cornea  can  only  be  remedied  by  operative  interference  ;  two 

methods  of  operating  are  practised,  the  object  of  each  being  to  flatten  the  cone,  and  restore 
to  the  cornea  more  or  less  of  its  natural  curvature. 

In  one  operation  an  elliptical  portion  including  the  whole  thickness  of  the  cornea  is 
removed  from  the  apex  of  the  cone.  The  operation  can  be  performed  thus  (for  the  posi- 
tion of  patient  and  operator,  see  Fig.  110,  p.  2G6)  :  An  anaesthetic  should  be  given,  the 
lids  held  open  by  a  wire  speculum,  and  the  eyeball  fixed  by  seizing  with  the  toothed 
forceps  the  conjunctiva  and  subconjunctival  fascia  at  some  point  near  the  corneal  margin. 
A  straight  cataract  extraction  knife  (Fig.  120  c)  should  then  be  thrust  through  the  cone 
from  side  to  side,  a  small  flap  formed  by  cutting  out  either  upwards  or  downwards,  and 
the  flap  so  made  seized  with  iris  forceps  and  removed  with  scissors. 

In  this  operation  the  anterior  chamber  is  opened  and  the  cornea  collapses  as  soon  as 
the  first  incision  is  made.  Care  must  be  taken  that  the  portion  removed  includes  the  most 
prominent  part  of  the  cone,  and  that  the  opening  left  is  exactly  opposite  the  pupil. 

Al  ter  the  operation  the  speculum  must  be  very  carefully  removed,  the  lids  gently  closed 
and  bandaged  in  the  usual  way ;  the  eye  must  on  no  account  be  examined  for  a  week,  so 
as  to  give  time  for  the  opening  in  the  cornea  to  fill  up.  The  wound  will,  in  all  probability, 
heal  in  the  course  of  ten  days,  the  anterior  chamber  being  restored. 
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The  margin  of  the  pupil  is  not  unfrequently  caught  up  in  the  incision,  an  anterior 
synechia  resulting. 

The  operation  described  gives  the  most  satisfactory  results,  the  curvature  of  the  cornea 
being  greatly  improved,  and  a  corresponding  amount  of  vision  regained. 

In  the  second  operation  a  superficial  portion  only  is  removed  from  the  apex  of  the  cone 
with  a  small  trephine,  a  raw  surface  being  left,  which  by  its  subsequent  cicatrization  and 
contraction  causes  considerable  flattening  of  the  cone. 

Tinting  the  cornea  is  called  for  in  cases  of  dense  white  opacity  (leucoma),  causing 
disfigurement.    The  operation  can  be  performed  as  follows  : — 

For  position  of  patient  and  operator  see  Fig.  110,  p.  266.  An  anaesthetic  having  been 
given,  the  operator  should  place  the  wire  speculum  between  the  lids,  fix  the  globe  with  the 
toothed  forceps,  paint  some  Indian  ink  upon  the  opacity,  and  prick  it  thoroughly  in  with 
a  bunch  of  needles  fixed  in  an  ivory  handle  ;  the  ink  should  be  sponged  away  from  time  to 
time  in  order  to  allow  the  operator  to  see  what  progress  he  has  made. 

The  opacity  having  been  thoroughly  tinted,  the  speculum  should  be  removed;  no  bandage 
need  be  applied,  and  no  after-treatment  is  necessary  ;  very  little  irritation  follows.  If  after 
the  lapse  of  a  week  or  ten  days  the  opacity  do  not  appear  sufficiently  blackened,  the  opera- 
tion may  be  repeated. 

If  the  ink  be  allowed  to  get  into  the  wound  made  in  the  conjunctiva  by  the  toothed 
forceps,  a  black  mark  will  be  left ;  care  should  therefore  be  taken  to  fix  the  globe  at  a 
point  to  which  the  ink  cannot  run.  Should  the  anterior  chamber  be  opened,  the  operation 
must  be  discontinued,  as  the  lens  may  be  wounded. 

Staphyloma,  first  so-called  from  its  supposed  resemblance  to  a  grape,  has  now  come 
to  mean  a  bulge  on  any  part  of  the  eyeball.  Ou  the  cornea  it  is  caused  either  by  yielding 
of  its  structure  or  more  commonly  by  prolapse  of  iris  through  a  perforation  in  it,  the  pro- 
lapsed portion  being  firmly  coated  over  with  inflammatory  material.  Staphyloma  is  said 
to  be  "total"  where  the  whole  of  the  cornea  is  affected,  "partial"  when  some  portion  of 
it  retains  its  normal  curvature.  Total  staphyloma  should  be  removed  by  abscission  (see 
p.  292),  or  the  eyeball  may  be  excised.  Partial  staphyloma  may  subside  on  the  per- 
formance of  iridectomy,  or  can  be  removed  as  follows  :  The  position  of  patient  and  ope- 
rator should  be  as  at  Fig.  110,  p.  266,  and  an  anaesthetic  should  be  administered.  The 
lids  being  kept  open  by  the  wire  speculum,  a  curved  needle  armed  with  fine  silk  should 
be  passed  through  the  base  of  the  staphyloma,  an  elliptical  portion  of  which  should  then 
be  removed  with  a  straight  cataract  knife  ;  the  silk  should  then  be  drawn  through  and 
tied,  thus  bringing  the  edges  of  the  gap  made  by  the  removal  of  the  elliptical  portion 
together,  and  the  eye  bandaged  in  the  usual  way.  The  suture  may  be  removed  in  the 
course  of  three  or  four  days. 

Foreign  bodies — Small  fragments  of  metal,  chips  of  stone,  thorns,  &c,  are  not 
unfrequently  found  lodged  in  the  cornea.  To  remove  them  the  position  of  patient  and 
operator  should  be  as  in  Fig.  109,  p.  266.  As  a  rule,  no  anaesthetic  need  be  administered. 
The  lids  should  be  kept  open  by  the  fore  and  ring  fingers  of  one  hand,  and  the  globe 
steadied  by  gently  pressing  upon  it  with  the  second  finger  ;  the  foreign  body  should  then 
be  carefully  lifted  from  its  bed  with  the  point  of  a  knife  or  small  spud  held  lightly  in  the 
other  hand.  Foreign  bodies,  especially  thorns,  are  sometimes  so  firmly  and  deeply  im- 
bedded that  they  require  to  be  cut  out. 

New  growths  may  be  met  with  springing  from  the  cornea. 

Congenital  tumor  is  a  small  white  flattened  elevation  usually  situated  near  the 
corneal  margin,  encroaching  on  both  cornea  and  sclerotic ;  it  lies  beneath  the  corneal 
epithelium  and  conjunctiva,  and  appears  to  extend  pretty  deeply  into  both  cornea  and 
sclerotic;  the  growth  is  present  at  birth,  but  usually  increases  somewhat  as  the  child 
grows  up.    It  may  give  rise  to  astigmatism  by  causing  distortion  of  the  cornea. 

The  growth  may  be  single  or  there  may  be  two  or  three  little  tumors.  Their  structure 
is  that  of  connective  tissue,  and  occasionally  small  hairs  grow  upon  them. 

Should  the  little  growths  give  rise  to  inconvenience  they  can  be  shaved  off  level  with 
the  cornea,  but,  as  a  rule,  they  cannot  be  entirely  removed. 

Round  and  spindle-celled  sarcomata  have  also  been  met  with  growing  from  the  cornea. 
Such  cases  usually  call  for  extirpation  of  the  eyeball. 

THE  IRIS. 

Iridectomy  is  called  for  in  all  cases  in  which  it  is  desirable  to  influence  the  tension 
or  nutrition  of  the  eyeball ;  it  is  associated  with  some  operations  for  cataract ;  in  a  some- 
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what  modified  form,  is  one  of  the  methods  of  making  an  artificial  pupil,  and  is  useful  in 
some  other  conditions. 

The  operation  is  performed  (1)  to  influence  tension. 

(a)  In  sloughing  ulcers,  or  suppuration  of  the  cornea,  accompanied  by  pain,  and 
threatening  perforation.  In  such  cases  iridectomy  gives  almost  instant  relief  to  the  most 
severe  pain,  and  in  all  probability  will  save  the  cornea  from  rupture.  [The  Saemisch 
incision  before  mentioned  may  at  times  be  substituted.] 

(b)  In  injuries  of  the  eyeball,  in  which  the  crystalline  lens,  being  wounded,  has  become 


Fig.  117. 

a  b  c  d  e 


a.  Bent  iridectomy       b.  Iris  forceps.  c.  Iris  scissors.  d.  McClure's  iris        e.  Levis's  iris 

knife.  scissors.  scissors. 

opaque  and  swollen,  and  is  pressing  on  surrounding  parts,  causing  severe  pain  and  threat- 
ening the  integrity  of  some  of  the  delicate  structures  within  the  glohe.  In  these  case-;, 
not  only  does  iridectomy  diminish  tension,  and  so  relieve  pain,  but  gives  room  for  any 
subsequent  swelling  of  the  lens. 

(c)  In  staphyloma  of  the  cornea  iridectomy  often  causes  complete  subsidence  of  the 
projection. 

(d)  In  glaucoma  a  timely  and  well-performed  iridectomy  causes  instant  and  lasting 
diminution  of  tension  and  places  the  eye  in  comparative  safety  ;  the  operation  should  be 
performed  on  any  eye  that  can  distinguish  bright  light,  and  to  relieve  pain  in  any  case 
whether  there  be  perception  of  light  or  not ;  in  acute  glaucoma  it  must  be  tried  even  if  all 
perception  have  been  lost  for  some  days. 

(2)  To  influence  nutrition,  iridectomy  should  be  performed  in  chronic  choroido-iritis, 
recurrent  iritis,  and  in  cases  of  total  exclusion  of  the  pupil,  where  there  is  no  communi- 
cation between  the  anterior  and  posterior  division  of  the  aqueous  chamber. 

(3)  Associated  with  operations  for  cataract  iridectomy  should  be  performed  previous  to 
a  needle  operation  if  much  swelling  of  the  lens  be  anticipated  ;  or  it  may  require  to  be 
done  after  the  needle  has  been  used  if  pain  or  increase  of  tension  occur. 

The  operation  should  also  be  performed  at  some  time  previous  to,  or  simultaneously  with, 
small  flap  or  linear  extraction  of  cataract. 

(4)  Iridectomy  for  artificial  pupil  is  mentioned  at  another  page. 
(•"»)  Other  conditions  in  which  iridectomy  may  be  required  are — 

(a)  Hemorrhage  into  the  vitreous  humor. 

(b)  Displacement  of  the  retina. 

(c)  As  an  aid  to  the  removal  of  foreign  bodies  from  the  globe. 
(//)  Some  peculiar  conditions  of  intra-ocular  circulation. 
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Operation  of  iridectomy.  Instruments — A  wire  speculum  (Fig.  113),  a  straight 
or  bent  iridectomy  knife  (Fig.  117  a),  a  pair  of  toothed  forceps  (Fig.  1 1  6  a),  a  pair  of  iris 
forceps  (Fig.  117  b),  iris  scissors  (Fig.  117  c),  and  a  curette  (Fig.  120  a).  For  the  posi- 
tion of  patient  and  surgeon  see  Fig.  110,  p.  2GG.  The  patient  should  be  brought  fully 
under  the  influence  of  an  anaesthetic,  the  lids  kept  widely  open  by  the  wire  speculum  ;  and 
the  eyeball  fixed  by  seizing  the  conjunctiva  and  subconjunctival  fascia  near  the  corneal 
margin  with  the  toothed  forceps  ;  then,  with  a  straight  or  bent  iridectomy  knife  of  medium 
size  [or  a  Beer's  cataract  knife],  an  incision  should  be  made  in  the  sclerotic,  in  such  a 
position  that  the  knife  enters  the  anterior  chamber  quite  at  its  peripheral  part,  and  close 
to  the  anterior  surface  of  the  iris. 

The  knife,  having  entered  the  anterior  chamber,  should  be  pushed  steadily  on  (care 
being  taken  to  keep  its  point  well  forwards  towards  the  cornea,  so  as  not  to  wound  the 
lens),  until  the  point  is  opposite  the  centre  of  the  pupil.  The  point  should  then  be  turned 
to  one  side,  so  as  to  be  out  of  the  pupillary  area,  and  the  knife  slowly  and  gently  with- 
drawn, the  hold  of  the  forceps  being  let  go  at  the  same  time.  The  incision  thus  made 
should  be  of  such  a  length  as  to  correspond  to  a  little  more  than  one-fourth  of  the  circum- 
ference of  the  iris. 

The  next  step  in  the  operation  is  the  removal  of  a  portion  of  the  iris.  If,  as  is  not 
unfrequently  the  case,  the  iris  has  become  pi'olapsed,  it  needs  only  to  be  seized  with  the 
forceps,  and  a  piece  of  the  desired  size  removed  with  the  scissors.  If  the  iris  does  not 
protrude,  the  iris  forceps  should  be  introduced  shut,  through  the  wound  in  the  sclerotic, 
and  pushed  on  until  the  extremities  of  their  branches  are  opposite  the  nearest  portion  of 
the  pupillary  margin ;  they  should  then  be  allowed  to  open  of  themselves,  when  the  iris 
will  be  pushed  between  the  branches  by  the  pressure  of  the  parts  behind ;  no  backward 
pressure  must  be  made  with  the  forceps,  but  they  should  be  gently  closed  again  and  with- 
drawn, carrying  the  iris  with  them,  which  should  then  be  cut  across  with  the  scissors, 
close  to  one  angle  of  the  wound,  drawn  over  to  the  other  angle,  and  a  piece  cut  off;  the 
curette  should  be  passed  between  the  lips  of  the  wound  so  as  to  push  back  any  portions  of 
iris  that  may  have  become  entangled  in  it.  [The  iris  hook  may  be  used  instead  of  the 
forceps.]  The  eye  should  then  be  bound  up  with  lint  and  a  bandage.  The  form  of  the 
pupil  after  a  well-performed  iridectomy  should  resemble  Fig.  119  D. 

With  regard  to  the  position  of  the  portion  of  the  iris  to  be  removed,  opinions  are  at 
variance.  If  the  surgeon  be  a  skilful  and  experienced  operator,  and  has  the  aid  of  a  com- 
petent assistant,  the  iridectomy  should  be  done  upwards,  so  as  to  place  the  gap  beneath 
the  upper  lid,  and  thus  conceal  it  as  much  as  possible. 

To  perform  iridectomy  upwards,  a  bent  iridectomy  knife  should  be  used,  and  the  incision 
made  in  the  sclerotic  above  the  upper  margin  of  the  cornea,  an  assistant  should  then  draw 
the  eyeball  downwards  with  forceps,  the  iris  forceps  should  be  inserted,  and  the  portion  of 
iris  removed  as  previously  directed. 

An  inexperienced  operator  will  find  it  much  easier  to  remove  the  portion  of  iris  from 
its  outer  and  lower  segment.  In  this  case  a  straight  iridectomy  knife  can  be  used,  and  no 
assistant  is  required.  The  result  is  rather  an  ugly  gap  ;  the  disadvantage  of  which,  how- 
ever, is  quite  counterbalanced  by  the  ease  and  safety  with  which  the  operation  can  be 
performed. 

Accidents  which  may  happen  during  the  operation  of  iridectomy,  and  difficulties  which 
may  be  encountered  The  accidents  which  may  occur  are  

(1)  Wound  of  the  lens  from  insufficient  care  in  keeping  the  point  of  the  knife  well  for- 
ward, and  out  of  the  area  of  the  pupil.  This  accident  will,  in  all  probability,  be  followed 
by  the  formation  of  traumatic  cataract. 

(2)  Escape  of  vitreous  humor  is  very  likely  to  occur  in  hard  eyes,  if  the  knife  be  too 
quickly  withdrawn,  or  if  undue  pressure  be  exerted  on  the  globe  with  the  forceps. 

(3)  The  iris  may  be  torn  away  from  its  insertion  at  a  point  opposite  to  the  incision,  if 
undue  traction  be  exercised  upon  it  with  the  iris  forceps. 

Difficulties — The  iris  may  be  found  so  rigid  that  it  cannot  be  seized  with  the  forceps, 
or  so  rotten  that  only  very  small  portions  can  be  brought  away ;  sometimes  it  bleeds  pro- 
fusely when  touched,  filling  the  anterior  chamber  with  blood,  and  considerably  hindering 
the  operation. 

Artificial  pupil — The  operation  for  artificial  pupil  is  performed  to  open  a  new  path 
for  rays  of  light  to  the  retina,  the  natural  passage  being  obstructed. 

It  is  indicated  in  the  following  cases:  (1)  In  opacity  of  the  cornea,  with  or  without 
anterior  synechias.  (2)  In  closure  of  the  pupil.  (3)  In  extensive  posterior  synechia-. 
(4)  In  central  opacity  of  the  lens  or  its  capsule. 
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The  artificial  pupil  must  be  small,  as  nearly  central  and  as  well  defined  as  possible. 
Care  must  be  taken  to  make  it  behind  that  portion  of  the  cornea  which  is  most  transparent 
and  least  altered  in  curvature,  the  best  situation  being  ascertained  by  oblique  illumination. 
The  new  pupil  must  not  be  made  upwards,  or  it  will  be  covered  by  the  upper  lid. 

An  artificial  pupil  can  be  made  in  any  of  the  following  ways :  (1)  By  incision  of 
the  iris.  (2)  By  tearing  it  away  from  its  insertion.  (3)  By  excision  of  a  portion  (iridec- 
tomy for  artificial  pupil).    (4)  By  ligature. 

In  operations  for  artificial  pupil  the  position  of  patient  and  surgeon  should  be  the  same 
as  in  "iridectomy,"  and  an  anaesthetic  should  be  administered. 

(1)  (a).  Incision  (Fig.  119  A) — This  operation  is  called  for  in  cases  of  complete  closure 
of  the  pupil,  following  removal  of  the  lens,  either  by  operation  or  injury,  but  is  not  advis- 
able unless  the  lens  be  absent.  In  these  cases  the  iris  may  be  found  changed  into  a  tense, 
unyielding  membrane,  which  cannot  be  seized  with  forceps. 

The  operation  of  "  incision"  may  be  performed  either  by  thrusting  a  broad  needle 
through  the  cornea  near  its  margin,  and  then  incising  the  iris,  so  as  to  cut  across  its  radial 
fibres ;  or  an  incision  having  been  made  with  an  iridectomy  knife  in  the  sclero-corneal 
margin,  a  pair  of  scissors  (having  one  sharp  and  one  blunt-pointed  blade)  may  be  intro- 
duced through  the  wound,  one  blade  being  thrust  through  the  iris  at  its  nearest  point  and 
passed  behind  it,  the  other  carried  along  its  anterior  surface,  and  the  iris  then  cut  fairly 
across  from  one  side  to  the  other. 

Whichever  plan  of  incision  is  adopted,  the  vitreous  humor  pushes  forward  into  the 
wound  and  keeps  its  edges  widely  separated,  a  pupil  resembling  Fig.  119  A  being  formed. 

Two  other  methods  of  making  an  artificial  pupil  by  "incision"  have  been  lately  intro- 
duced ;  they  are  known  as  single  and  double  "  iridotomy." 

For  the  positions  of  patient  and  surgeon  in  performing  either  of  these  operations,  see 
Fig.  110,  p.  266. 

(6)  Single  iridotomy  should  be  thus  performed: — The  eyelids  being  kept  open  with  the 
wire  speculum,  and  the  eyeball  fixed  by  seizing  the  conjunctiva  and  subconjunctival  fascia, 
close  to  the  margin  of  the  cornea  at  its  inner  side,  an  incision  should  be  made  with  an 
iridectomy  knife  in  the  cornea,  about  midway  between  its  margin  and  the  pupil,  and  oppo- 
site to  the  point  of  fixation  with  the  forceps.    The  forceps  scissors  (Wecker's,  Fig.  118) 


must  be  then  introduced  closed  through  the  wound  into  the  anterior  chamber,  the  blades 
opened,  one  passed  through  the  pupil  behind  the  iris,  the  other  on  its  anterior  surface,  and 
the  sphincter  of  the  pupil  be  divided  with  one  sharp  cut.  The  scissors  should  then  be 
withdrawn,  any  prolapse  of  iris  that  follows  replaced  with  the  curette,  a  drop  of  atropine 
placed  between  the  lids,  and  the  eye  lightly  bandaged. 

This  operation  is  applicable  to  cases  where  the  lens  is  present,  its  centre  being  opaque 
and  its  peripheral  portion  clear. 

(c)  Double  iridotomy  is  applicable  to  cases  of  closed  pupil  after  cataract  extraction. 
An  incision  should  be  made  through  the  upper  part  of  the  cornea,  the  knife  carried  through 
the  iris  and  along  its  posterior  surface,  so  as  to  make  a  fair-sized  wound  in  it ;  the  incision 
being  finished  the  knife  should  be  carefully  withdrawn,  and,  very  possibly,  some  vitreous 
humor  will  follow  it. 

The  next  step  in  the  operation  is  to  pass  the  forceps  scissors,  closed,  through  the  wound 
in  the  cornea  into  the  anterior  chamber,  open  them,  pass  one  blade  behind  the  iris,  the 
other  in  front  of  it,  make  an  incision  in  a  direction  downwards  and  inwards  ;  then  change 
the  direction  of  the  scissor  blades  and  make  a  cut  downwards  and  outwards.  Thus  a 
small  piece  of  iris  is  inclosed  by  a  V-shaped  incision,  the  apex  of  the  V  being  upwards. 
The  small  portion  of  iris  contracts  up,  and  a  somewhat  triangular  pupil  is  left.  The  eye 
should  be  bound  up  as  usual. 

(2)  Tearing  away  the  iris  from  its  insertion  (Iridodyalisis).— An  inci- 
sion having  been  made  through  the  cornea  on  the  side  opposite  to  that  on  which  the  iris  is 
to  be  removed,  a  pair  of  iris  forceps  should  be  passed  through  the  wound  and  across  the 
anterior  chamber,  the  iris  seized  close  to  its  greater  circumference,  and  torn  forcibly  away 


Fig.  118.- 
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from  its  insertion  ;  the  instrument  should  then  be  carefully  withdrawn  and  the  eye  bound 
up.  If  necessary,  the  whole  iris  may  be  removed  in  this  way.  This  operation  is  appli- 
cable to  cases  of  dense  corneal  opacity  (leucoma),  occupying  the  whole  of  its  central  part, 
some  transparent  cornea  being  left  at  the  margin. 

Fig.  119. 


A.  Pupil  after  incision.     B.  Pupil  after  excision.     C.  Pupil  after  ligature.     D.  Iridectomy  for  glaucoma. 

(3)  Excision  Iridectomy  for  artificial  pupil — An  incision  should  be 

made  of  the  requisite  size,  through  some  part  of  the  sclero-corneal  margin,  the  iris  forceps 
introduced  through  the  wound,  the  ends  of  their  branches  passed  fairly  up  to  the  margin 
of  the  pupil,  the  iris  seized  and  drawn  out  through  the  wound,  and  a  small  portion 
removed  with  scissors.  The  curette  should  then  be  passed  between  the  lips  of  the  wound 
so  as  to  push  back  any  portion  of  iris  that  may  have  become  entangled  in  it ;  a  pupil 
resembling  Fig.  119  B  should  be  formed. 

(4)  By  ligature  (Iridodesis,  or  Iridesis) — An  incision  should  be  made  with  a 
broad  needle  near  the  margin  of  the  cornea,  a  small  noose  of  silk  laid  upon  the  surface  of 
the  eyeball  so  as  to  encircle  the  incision  ;  an  iris  hook  or  canula  forceps  then  passed 
through  the  noose  and  wound,  and  the  iris  drawn  gently  out ;  an  assistant  with  two  pairs 
of  broad-ended  forceps  should  seize  each  end  of  the  noose  and  firmly  ligature  the  included 
portion  of  iris  ;  the  ligature  will  drop  off  in  the  course  of  a  few  days,  a  pupil  resembling 
in  shape  Fig.  119  C  being  left. 

THE  CKYSTALLINE  LENS. 

Cataract. 

By  cataract  we  understand  an  opacity  of  the  crystalline  lens.  [When  the  capsule  is 
opaque,  the  condition  is  called  capsular  cataract.] 

The  causes  of  this  opacity  are  somewhat  obscure,  but  it  probably  depends  on  impair- 
ment of  nutrition  of  the  lens  consequent  on  senile  decay  or  constitutional  conditions  (e.  </., 
diabetes). 

It  also  occurs  in  connection  with  inflammatory  changes  in  adjacent  parts — the  choroid, 
ciliary  body,  vitreous,  and  iris ;  is  met  with  as  a  congenital  defect,  and  very  frequently 
results  from  injury. 

Forms  of  Cataract. 

There  are  two  principal  forms  of  cataract : — 

(1)  The  cortical  or  soft  cataract. 

(2)  The  nuclear  or  hard  cataract. 

In  the  first  form  the  cortical  substance  of  the  lens  is  primarily  affected,  the  nucleus 
afterwards  becoming  opaque,  the  whole  being  soft,  or  even  fluid. 

In  the  second  the  nucleus  of  the  lens  first  becomes  hard,  yellowish,  and  opaque,  the 
cortical  substance  being  subsequently  affected. 

The  cortical  cataract  is  met  with  as  an  idiopathic  disease  in  childhood  and  early  adult 
life,  and  as  the  result  of  injury  at  all  ages. 

There  are  several  varieties  of  cortical  cataract. 

(a)  Zonular  or  lamellar  cataract  is  either  congenital  or  commences  soon  after  birth  ;  it 
is  characterized  by  an  opacity  of  circular  form  and  well-defined  outline,  situated  in  the 
cortical  substance  of  the  lens,  but  at  some  distance  from  its  surface ;  the  margin,  nucleus, 
and  superficial  layers  of  the  lens  are  transparent. 

(b)  Ordinary  congenital  cataract  is  a  bluish-white  opacity  of  the  whole  lens. 

(c)  Traumatic  cataract  is  an  opacity  of  the  lens  often  accompanied  by  swelling,  and 
caused  by  rupture  of  its  capsule  from  injury,  and  the  subsequent  action  of  the  aqueous 
humor  upon  its  substance. 

(d)  Posterior  polar  cataract,  an  opacity  situated  at  the  posterior  pole  of  the  lens;  and — 
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(e)  Entirely  fluid  or  diffluent  cataracts  are  caused  by  changes  in  the  lens,  secondary  to 
inflammation  of  adjacent  parts. 

The  variety  of  cataract  met  with  in  diabetes  is  composed  principally  of  soft  material ; 
but  if  the  patient  be  advanced  in  years,  there  is  usually  a  hard  nucleus. 

Nuclear  cataract  occurs  in  persons  who  have  passed  the  middle  period  of  life,  and  is 
characterized  by  the  presence  of  a  hard  yellowish  central  portion  or  nucleus  of  varying 
size  and  density ;  the  nucleus  is  surrounded  by  more  or  less  soft  cortical  suhstance,  and  is 
occasionally  of  a  greenish,  or  almost  black  color,  giving  rise  to  what  is  known  as  green  or 
Hack  cataract. 

Diagnosis  of  cataract — The  existence  of  cataract  is  easily  ascertained  by  oblique  illu- 
mination, the  pupil  having  been  dilated  with  atropine  previous  to  making  the  examination. 

Treatment — The  treatment  of  cataract  is  entirely  operative,  no  kind  of  medication 
being  of  the  least  use.  [The  opaque  lens  must  be  removed,  and  a  convex  spectacle  lens 
placed  in  front  of  the  eye.] 

Our  object  in  performing  an  operation  is  to  open  a  path  for  rays  of  light  to  pass  to  the 
retina.  This  can  be  attained  in  one  of  two  ways,  the  method  adopted  depending  on  the 
kind  of  opacity  present. 

(1)  In  cases  (as  lamellar  cataract)  where  the  bulk  of  the  lens  is  clear,  the  opacity  be- 
ing situated  in  the  axis  of  the  normal  pupil,  very  useful  vision  is  procured  by  making  an 
artificial  pupil,  opposite  a  transparent  portion  of  the  lens  (see  Artificial  Pupil). 

(2)  When  the  whole  lens  is  opaque,  its  entire  removal  must  be  accomplished. 

Three  varieties  of  operation  are  performed  to  secure  the  removal  of  the  whole  lens : — 

(1)  The  operation  for  solution  or  absorption. 

(2)  Extraction. 

(3)  Suction. 

Forms  of  cataract  to  which  each  operation  is  applicable. — As  a  broad  rule,  cataract 
occurring  in  persons  below  twenty  is  of  the  soft  or  cortical  form,  and  should  be  removed 
by  solution  or  suction;  cataract  occurring  in  persons  above  thirty  (excepting  traumatic 
cataract)  is  of  the  hard  or  nuclear  form,  and  must  be  removed  by  extraction. 

In  the  intermediate  decade  a  doubt  may  arise  as  to  what  is  the  best  plan  of  procedure ; 
in  these  cases  the  surgeon  must  be  guided  by  the  general  appearance  of  the  cataract ;  if 
it  appears  bluish  in  color,  and  somewhat  swollen,  it  is  probably  soft  and  can  be  removed 
by  solution  or  suction ;  if  there  is  a  distinct  yellow  reflection  from  its  centre  denoting  the 
presence  of  a  hard  nucleus,  it  should  be  removed  by  extraction.  It  must  also  be  borne  in 
mind  that  loss  of  time  is  a  very  serious  consideration  with  most  patients,  consequently  a 
preference  must  always  be  given  to  that  operation  which  will  allow  him  to  resume  his 
occupation  as  early  as  possible. 

Solution,  though  perhaps  somewhat  safer  than  extraction,  is  always  a  tedious  process, 
and  the  more  so  the  older  the  patient;  consequently,  preference  must  be  given  to  ex- 
traction in  all  cases  where  the  condition  of  the  patient's  sight  is  such  as  to  prevent  him 
following  his  occupation,  even  though  there  be  no  appearance  of  a  hard  nucleus.  In  cases 
where  the  cataract  is  evidently  soft,  and  one  eye  retains  useful  vision,  solution  is  to  be 
preferred  to  extraction,  as  the,  patient  can  continue  at  his  work  during  the  time  that  ab- 
sorption is  going  on. 

Before  performing  any  operation  for  cataract  we  must  take  care  to  ascertain  that  the  eye 
lias  good  perception  of  light,  indicating  that  the  retina  is  in  a  normal  condition  ;  other- 
wise no  improvement  of  vision  will  result  from  removal  of  the  lens. 

Operations  for  Removal  of  Cataract. 

Solution. — In  the  operation  for  solution  the  capsule  of  the  lens  is  opened,  and  its 
substance  thus  allowed  to  be  acted  upon  by  the  aqueous  humor,  by  which  it  is  broken  up 
and  softened,  absorption  finally  taking  place. 

The  operation  can  be  performed  as  follows  (for  the  positions  of  patient  and  operator  see 
Fig.  110,  p.  266)  :  No  anaesthetic  is  needed  ;  the  pupil  should  be  well  dilated  with  atro- 
pine ;  the  operator,  keeping  the  eyelids  separated  by  the  fore  and  ring  fingers  of  one  hand, 
and  steadying  the  globe  by  pressing  the  second  finger  gently  upon  it,  should  take  a  cata- 
ract needle  in  the  other  hand  and  pass  it  obliquely  through  the  cornea  at  such  a  distance 
from  its  centre  that  any  resulting  cicatrix  will  not  interfere  with  vision  ;  the  needle  should 
then  be  pushed  on  across  the  anterior  chamber  into  the  area  of  the  pupil ;  its  point  then 
depressed  and  three  or  four  incisions  made  with  it  in  the  lens-capsule,  so  as  to  divide  it 
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freely.  Care  must  be  taken  to  use  the  needle  very  gently,  and  not  to  pass  it  too  deeply 
into  the  lens,  otherwise  the  suspensory  ligament  may  be  torn  and  the  lens  displaced. 

The  capsule  having  been  freely  divided,  the  needle  should  be  carefully  withdrawn  and 
a  drop  of  solution  of  atropine  placed  between  the  lids;  the  only  after-treatment  required 
is  the  constant  use  of  atropine,  so  as  to  keep  the  pupil  widely  dilated. 

If  the  eye  be  examined  in  the  course  of  a  few  days  white  flocculent  lens  matter  will  be 
seen  protruding  through  the  opening  in  the  capsule  into  the  anterior  chamber,  showing 
that  the  lens  is  swelling  and  undergoing  solution. 

The  operation  will  probably  require  to  be  repeated  in  about  a  month  or  six  weeks,  and 
possibly  on  one  or  two  subsequent  occasions,  before  the  whole  lens  is  absorbed.  Care 
must  be  taken  not  to  do  too  much  at  one  sitting,  or  the  lens  may  swell  too  rapidly  and 
press  upon  the  surrounding  parts,  giving  rise  to  severe  pain,  increased  tension  of  the  globe, 
iritis,  cyclitis,  &c. 

Extraction  of  cataract. — The  object  of  operations  for  extraction  of  cataract  is 
the  removal  of  the  lens  through  an  incision  altogether  in  the  cornea  or  partly  in  the  sclero- 
corneal  margin  or  sclerotic,  the  incision  being  either  simple  of  associated  with  excision  of 
a  portion  of  iris. 

Extraction  can  be  best  performed  by  one  of  the  five  following  methods:  (1)  Flap 
extraction,  (2)  small  flap  with  iridectomy,  (3)  extraction  by  oblique  corneal  section,  (4) 
linear  extraction,  (5)  extraction  by  means  of  a  traction  instrument.  In  the  first  and 
third  methods  no  iris  is  removed;  in  the  second,  fourth,  and  last  iridectomy  should  be 
performed  either  at  the  time  of  removal  of  the  lens  or  some  weeks  or  months  previously. 
All  entirely  opaque  lenses  (mature  cataracts)  may  be  removed  by  the  first  or  third  methods ; 
all  partially  opaque  lenses  (immature  cataracts)  must  be  extracted  by  the  second  or  fourth, 
a  traction  instrument  being  used  in  any  case  where  great  difficulty  is  encountered,  or 
where  escape  of  vitreous  has  taken  place  before  the  lens  has  been  extracted. 


Fig.  120. 

/ 


Instruments  for  extraction  of  cataract. 
a.  Curette  and  pricker,    b.  Triangular  cataract  knife,    c.  Straight  cataract  knife  (Gracfe's).    d.  Sharp  hook. 
e.  Scoop.    [/.  Elevator,    g.  Iris  hook.    h.    Cystotome.    i.  Levis's  wire  loop  for  traction.] 


We  shall,  however,  find  that  in  all  cases  we  obtain  most  uniform  success  by  extraction 
associated  with  iridectomy;  we  should  never  attempt  to  extract  an  immature  cataract 
without  first  excising  a  portion  of  iris,  and  it  is  well  to  do  so  as  a  preliminary  some  weeks 
before  the  lens  is  removed. 

Flap  extraction — The  instruments  required  for  flap  extraction  are  a  triangular 
cataract  knife,  sharp  hook,  and  curette  (Fig.  120,  b,  d,  a). 

[It  is  well  to  have  the  shanks  of  many  of  the  instruments  made  flexible.] 

For  the  positions  of  patient  and  operator  see  Fig.  110,  p.  26G.    No  anaesthetic  is 
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required;  the  patient  should  be  requested  to  look  downwards,  the  lids  kept  open  and  the 
eyeball  steadied  by  the  operator's  fingers  as  in  the  operation  for  solution. 

The  incision  should  be  made  by  passing  a  triangular  cataract  knife  through  the  outer 
margin  of  the  cornea,  at  a  point  just  above  its  horizontal  meridian,  into  and  across  the 
anterior  chamber,  bringing  it  out  through  the  cornea  at  a  corresponding  point  on  the  inner 
side,  and  completing  the  section  by  pushing  the  knife  onwards  until  its  heel  cuts  along 
the  upper  margin  of  the  cornea.    (Fig.  121  A.) 


Fig.  121. 


ABC 

Incisions  for  extraction  of  cataract. — A.  Flap.    B.  Oblique  corneal  section.    C.  Linear  incision. 

This  simple  onward  movement  of  the  knife  is  sufficient  if  the  incision  has  been  properly 
planned,  but  should  the  cornea  have  been  entered  too  low  down,  the  knife  will  not  be  wide 
enough  to  cut  out,  and  then  the  section  must  be  completed  by  slightly  withdrawing  the 
blade  or  by  a  sawing  movement.  Care  must  be  taken  not  to  withdraw  the  knife  until  it 
has  passed  some  distance  through  the  opposite  side  of  the  cornea,  or  the  aqueous  humor 
will  escape  too  soon,  and  the  iris  fold  over  the  edge  of  the  knife  and  be  wounded. 

If  the  incision  has  been  properly  made  a  semicircular  flap,  including  a  little  less  than 
half  the  cornea,  will  be  formed. 

The  section  having  been  finished,  the  patient  should  close  the  eyes  gently,  and  be  allowed 
to  rest  for  a  moment. 

The  next  step  in  the  operation  is  the  removal  of  the  opaque  lens.  The  upper  lid  being 
drawn  gently  upwards  and  the  patient  directed  to  look  downwards,  the  sharp  hook  [or 
crystotome]  must  be  introduced  through  the  wound  and  the  lens  capsule  lacerated  by 
gently  scratching  it;  the  hook  should  then  be  withdrawn,  and  the  patient  allowed  to  close 
the  eyes  for  a  short  time.  [A  single  slit  through  the  capsule,  from  below  upwards,  is 
sufficient  because  its  elasticity  causes  retraction.  If  many  cuts  are  made,  portions  of  cap- 
sule may  be  detached  and  left  floating  behind  the  iris.  These  assist  in  occluding  the 
pupil,  if  much  inflammatory  fibrin  is  exuded.] 

The  eyes  should  then  be  gently  opened,  and  the  lens  removed  by  lightly  pressing  the 
lower  lid  against  the  globe,  just  below  the  inferior  margin  of  the  cornea,  with  the  thumb 
of  one  hand,  counter-pressure  being  similarly  applied  with  the  forefinger  of  the  other 
hand  at  a  corresponding  point  above.  If  the  manoeuvre  be  properly  executed  the  pupil 
gradually  dilates,  the  lens  slips  gently  through  it  into  the  anterior  chamber,  and  then 
escapes  by  the  corneal  wound.  Any  prolapse  of  iris  that  may  occur  must  be  carefully 
returned  with  the  curette;  each  eye  should  then  be  covered  with  two  pieces  of  wet  lint, 
and  a  light  bandage  applied. 

Small  flap  with  iridectomy. — A  flap  section  should  be  made  by  transfixing  the 
eyeball  through  the  sclero-corneal  margin  with  the  straight  extraction  (Graefe's)  knife 
(Fig.  120  c),  and  then  cutting  out  in  the  line  of  the  sclero-corneal  junction. 

The  section  may  be  made  either  upwards  or  downwards,  and  the  point  of  transfixion 
should  be  about  one-third  of  the  distance  from  the  horizontal  corneal  meridian  to  the  upper 
or  lower  margin  of  the  cornea.  The  steps  of  the  operation,  with  the  exception  of  the 
incision,  are  exactly  similar  to  those  of  linear  extraction  (see  p.  289),  but  should  it  be 
thought  fit  to  perform  the  operation  without  anaesthesia,  no  speculum  or  fixing  forceps 
should  be  used. 

Oblique  corneal  section  This  operation  often  goes  by  the  name  of  Bader's  or 

Liebreich's  operation,  when  the  section  is  made  downwards;  Lebrun's  "extraction  by 
small  median  flap,"  when  the  section  is  made  upwards.  It  seems  to  me  that  the  term 
"oblique  corneal  section"  expresses  all  and  dispenses  with  much  unnecessary  prolixity. 

The  instruments  required  are  a  thin  straight  cataract  knife,  a  sharp  hook,  and  curette 
(Fig.  120  c,  d,  a).  (For  the  position  of  patient  and  surgeon  see  Fig.  110,  p.  2GG.)  No 
anaesthetic  is  required,  and,  with  the  exception  of  the  incision,  the  steps  of  the  operation 
are  much  the  same  as  in  flap  extraction. 

The  incision  may  be  made  either  upwards  or  downwards  (Fig.  121  B),  by  passing  the 
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straight  knife  through  the  sclero-corneal  margin  on  the  outer  side  at  a  point  (puncture) 
corresponding  to  the  horizontal  corneal  meridian  into  and  across  the  anterior  chamber,  out 
at  a  corresponding  point  on  the  inner  side  (counter-puncture),  and  then  cutting  forwards 
by  a  sawing  movement,  obliquely,  through  the  cornea,  midway  between  the  pupil  and 
upper  or  lower  corneal  margin;  the  former  if  the  incision  is  made  upwards,  the  latter  if 
it  is  made  downwards.  In  entering  the  knife  and  passing  it  across  the  anterior  chamber, 
care  must  be  taken  to  keep  its  edge  directed  forwards  towards  that  part  of  the  cornea 
which  it  is  desired  to  incise;  if  the  knife  be  rotated  in  any  way  after  the  anterior  chamber 
has  been  opened,  the  aqueous  humor  will  escape  and  the  blade  become  entangled  in 
the  iris. 

The  capsule  should  be  lacerated  and  the  lens  removed  in  the  same  way  as  in  the  flap 
extraction  ;  the  position  of  the  incision  near  the  centre  of  the  cornea,  however,  will  not 
allow  the  lens  to  be  pressed  out  immediately,  as  is  done  in  the  flap  operation. 

Before  attempting  to  squeeze  out  the  cataract  its  margin  must  be  brought  opposite  the 
incision  by  gently  pressing  upon  the  globe  above  or  below,  according  as  the  section  has 
been  made  upwards  or  downwards. 

The  bulk  of  the  cataract  having  been  removed,  care  must  be  taken  to  get  away  any 
spft  cortical  substance  or  fragments  of  lens  that  may  be  left.  The  soft  matter  can  be 
removed  by  gently  rubbing  the  cornea ;  small  hard  fragments  must  be  drawn  out  by  the 
curette  or  a  small  scoop.  The  whole  of  the  cataract  having  been  removed,  the  iris,  which 
will  in  all  probability  have  somewhat  prolapsed,  must  be  replaced  with  the  curette,  and 
both  eyes  carefully  bandaged. 

Linear  extraction  In  this  operation  the  cataract  is  removed  through  a  linear 

incision,  partly  in  the  sclerotic  and  partly  in  the  cornea,  or  altogether  in  the  former; 
usually  associated  with  iridectomy,  performed  at  the  time  of  extraction  of  the  cataract,  or 
some  months  previously. 

By  linear  incision  is  generally  understood  an  incision  made  in  the  same  direction  as  a 
straight  line  drawn  from  the  centre  of  curvature  of  the  cornea  to  its  circumference  (one 
of  its  radii).  Many  modifications  of  linear  incision  are  practised,  but  only  one  will  be 
described  here.  The  instruments  required  for  linear  extraction  are  a  wire  speculum  [or 
elevator,]  (Fig.  113),  toothed  forceps  (Fig.  116  a),  a  straight  cataract  knife,  a  curette, 
sharp  hook  (Fig.  120  c,  a,  d),  iris  scissors,  and  iris  forceps  [or  iris  hook]  (Fig.  117  c,  b). 

The  operation  should  be  performed  thus,  and,  as  in  the  other  forms  of  extraction,  the 
incision  may  be  made  either  upwards  or  downwards  (for  position  of  patient  and  operator 
see  Fig.  110,  p.  266)  : — The  patient  should  be  thoroughly  anaesthetized,  [if  desirable]  the 
lids  kept  open  by  a  wire  speculum,  and  supposing  the  incision  to  be  made  upwards,  the 
globe  must  be  drawn  gently  downwards  with  the  toothed  forceps,  holding  the  conjunctiva 
and  subconjunctival  fascia  close  to  the  lower  margin  of  the  cornea,  [it  is  better  to  seize 
the  rectus  tendon  through  the  conjunctiva]  then  with  the  straight  cataract  knife  puncture 
and  counter-puncture  should  be  made  in  the  sclerotic,  just  beyond  the  sclero-corneal  mar- 
gin, the  knife  entering  at  a  point  on  the  outer  side  of  the  globe,  situated  about  two-thirds 
of  the  way  between  the  horizontal  meridian  of  the  cornea  and  its  upper  margin,  and 
emerging  at  a  corresponding  point  on  the  inner  side  ;  the  edge  of  the  knife  should  then 
be  directed  nearly  straight  forwards,  and  by  a  sawing  movement  made  to  cut  its  way  out 
through  the  cornea,  at  a  short  distance  from  its  upper  margin.    (Fig.  121  C.) 

[Many  operators  of  the  present  day  prefer  making  the  incision  just  within  the  corneal 
margin.] 

If  iridectomy  has  not  been  previously  performed,  a  piece  of  the  iris  should  next  be 
excised  from  the  upper  segment.    (See  Iridectomy.) 

The  next  step  is  to  lacerate  the  capsule.  The  operator  should  fix  the  eye,  and  draw  it 
gently  downwards  with  the  toothed  forceps,  then  introduce  the  sharp  hook  through  the 
incision  and  freely  lacerate  the  capsule  with  it.  The  cataract  can  then  be  removed  by 
making  gentle  pressure  with  the  curette  upon  the  eyeball,  near  the  lower  margin  of  the 
cornea,  the  globe  being  steadied  and  held  in  position  by  fixing  the  conjunctiva  with  the 
toothed  forceps. 

The  nucleus  and  bulk  of  the  cataract  having  escaped,  the  curette  should  be  passed 
gently  over  the  surface  of  the  cornea  from  all  directions  towards  the  incision,  so  as  to  press 
out  any  cortical  substance  that  may  be  left,  and  if  any  blood  or  portions  of  lens  remain  in 
the  incision  they  must  be  carefully  removed,  so  as  to  insure  perfect  coaptation  of  its  mar- 
gins ;  the  speculum  should  then  be  removed,  and  both  eyes  bandaged  in  the  usual  way. 

The  incision  for  linear  extraction,  as  already  stated,  may  be  made  downwards  as  well 
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Fig.  122.  b 


as  upwards,  the  former  method  of  operating  being  much  the  easier,  and  not  requiring  the 
aid  of  an  assistant. 

The  same  objections  apply  to  extraction  downwards  as  to  iridectomy  in  the  same  direc- 
tion, but  the  results  obtained  are  equally  good  as  from  upward  sections,  and  the  ease  with 
which  the  operation  can  be  performed  quite  counterbalances  any  objections  which  may  be 
made  on  the  score  of  disfigurement. 

Extraction  of  cataract  by  a  traction  instrument  Cataract  can  be  re- 
moved by  a  traction  instrument,  either  through  a  Hap  section  or  a  linear  incision  peri- 
pherally situated,  iridectomy  being  performed  in  either  case. 

The  patient  should  be  thoroughly  anaesthetized,  and,  whichever  incision  is  made,  the 
eyelids  should  be  kept  open  with  the  speculum,  and  the  globe  fixed  with  the  toothed  for- 
ce) i-,  while  the  section  is  made  and  during  the  subsequent  removal  of  the  lens. 

The  traction  instrument  employed  is  either  a  scoop  or  a  sharp  hook  [or  the  wire  loop] 
(Fig.  120  e,  d). 

Removal  of  cataract  by  the  scoop  (scoop  extraction)  Scoop  extraction 

can  be  accomplished  thus  : — The  section  having  been  made  and  iridectomy  performed, 
the  convex  surface  of  the  scoop  should  be  pressed  gently  upon  the  more  peripheral  margin 
of  the  incision,  so  as  to  cause  it  to  gape  somewhat  ;  the  instrument  should  then  be  passed 
with  the  utmost  gentleness  through  the  incision,  beneath  the  margin  of  the  lens,  along  its 
posterior  surface  and  beyond  its  posterior  pole,  until  the  lens  lies  well  in  its  concavity,  and 
it  should  then  be  carefully  withdrawn,  carrying  the  cataract  with  it,  the  removal  being 
assisted  by  gentle  pressure  on  the  exterior  of  the  globe. 

[Extraction  of  the  lens  in  its  capsule  is  sometimes  performed  instead  of 
splitting  the  capsule  and  letting  it  remain  in  the  eye.] 

Removal  of  cataract  with  the  sharp  hook  (sharp-hook  extraction)  

The  hook  should  be  passed  well  behind  the  lens  in  the  same 
manner  as  the  scoop,  fixed  into  its  posterior  surface,  and 
then  carefully  withdrawn,  carrying  the  lens  with  it.  Two 
sharp  hooks  may  be  used  instead  of  one,  and  should  be  fixed 
into  the  lens  at  different  points,  so  as  to  prevent  it  rolling 
round  (as  sometimes  happens  when  only  one  hook  is  used), 
instead  of  passing  in  the  desired  direction. 

After  removal  of  the  lens  by  either  method  both  eyes 
should  be  bound  up  in  the  usual  way.  [It  is  well  to  apply 
atropia  to  the  eye  operated  upon,  before  sealing  it.] 

Suction  The  removal  of  cataract  by  suction  is  in- 
dicated in  cases  where  the  lens  has  become  nearly  or 
entirely  fluid,  as  occurs  in  many  instances  of  traumatic 
cataract,  and  frequently  after  a  needle  operation  has  been 
performed. 

The  instruments  required  are  a  wire  speculum,  toothed 
forceps,  broad  needle,  and  suction  tube  (Figs.  113,  116  a, 
122  a,  b).  Before  operating,  the  pupil  should  be  well 
dilated  with  atropine.  (For  position  of  patient  and  sur- 
geon see  Fig.  110,  p.  266.) 

It  is  best,  but  not  absolutely  necessary,  to  place  the  pa- 
tient under  the  influence  of  an  anaesthetic.  The  lids  should 
lie  kept  open  by  a  wire  speculum  the  eyeball  fixed  by  the 
toothed  forceps,  and  a  small  linear  incision  made  in  the 
cornea  with  the  broad  needle,  about  midway  between  its 
summit  and  margin,  in  any  convenient  position.  [The 
capsule  should  next  be  lacerated.] 

The  operator  should  then  place  the  mouth-piece  of  the 
suction  tube  in  his  mouth,  pass  its  nozzle  through  the  incision  and  behind  the  softened  lens, 
and,  by  sucking  gently,  remove  as  much  lens  matter  as  will  come  away  easily.  No  force 
must  be  used,  and  if  any  portion  of  the  lens  be  too  hard  to  pass  easily  into  the  tube  it 
may  be  left  to  become  absorbed  or  be  dealt  with  on  a  future  occasion.  When  as  much 
lens  as  will  easily  come  away  has  been  extracted,  the  suction  lube  should  be  removed,  the 
speculum  taken  out,  a  drop  of  solution  of  atropine  placed  between  the  lids,  and  the  eyes 
bandaged  in  the  usual  way.  The  bandage  should  be  continued,  and  the  pupil  kept  dilated 
with  atropine,  until  all  irritation  has  subsided. 
19 
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Accidents  during  Extraction  of  Cataract. 

Premature  escape  of  aqueous  humor  If  care  be  not  taken  in  making  tbe 

section  the  aqueous  humor  may  escape  too  soon,  and  the  movements  of  the  knife  he  hamp- 
ered by  the  iris  falling  forwards.  Should  this  happen,  the  knife  must  be  carefully  with- 
drawn and  the  section  completed  with  scissors. 

Bleeding  into  the  anterior  chamber — In  some  cases  hemorrhage  from  the  cut 
iris  takes  place  to  such  an  extent  as  to  fill  the  anterior  chamber  with  blood  and  hide  the 
cataract  entirely  from  view. 

If  the  blood  does  not  flow  out  easily  on  placing  the  curette  between  the  lips  of  the  inci- 
sion and  making  gentle  pressure  on  the  cornea  the  operation  should  be  discontinued,  the 
eye  bound  up,  and  left  till  the  blood  has  become  absorbed,  unless  the  lense-capsule  has 
been  lacerated,  in  which  case  the  lens  must  be  removed  at  all  risks,  or  it  may  swell,  press 
upon  surrounding  parts,  set  up  inflammatory  action,  cause  increase  of  tension  of  the  globe, 
and  very  probably  lead  to  the  destruction  of  the  eye. 

Prolapse  of  Vitreous  Humor  If  any  undue  pressure  be  exerted  on  the  globe 

during  extraction  the  suspensory  ligament  of  the  lens  gives  way  and  a  prolapse  of  vitreous 
follows.  Should  the  prolapse  of  vitreous  occur  before  the  escape  of  the  lens  the  cataract 
should  be  removed  as  quickly  and  gently  as  possible  by  the  aid  of  a  scoop  or  sharp  hook. 

Prolapse  of  vitreous  is  more  likely  to  occur  if  the  humor  is  abnormally  fluid.  The 
accident  may  give  rise  to  no  bad  results,  but  is  sometimes  followed  by  a  form  of  chronic 
choroiditis  which  ultimately  destroys  the  eye. 

If  vitreous  has  been  lost  great  care  must  be  taken  to  bandage  the  eye  so  as  to  keep  the 
lids  immovable  and  prevent  them  pressing  upon  the  globe  and  causing  further  prolapse. 

Displacement  of  the  Cataract  In  some  cases,  on  an  attempt  being  made  to 

press  out  the  lens,  the  suspensory  ligament  gives  way,  and  the  cataract,  instead  of  coming 
forwards  into  the  anterior  chamber,  passes  behind  the  iris  or  sinks  backwards  into  the 
vitreous  chamber ;  it  should,  if  possible,  be  removed  by  the  scoop  or  sharp  hook.  If  left 
within  the  globe  it  will  probably  act  as  a  foreign  body,  set  up  inflammation,  and  destroy 
the  eye. 

After-treatment  of  Extraction  of  Cataract. 

Immediately  after  the  operation  each  eye  should  be  covered  with  two  folds  of  wet  lint 
secured  by  a  bandage,  which  has  been  contrived  for  the  purpose  by  Mr.  Dunnage,1  of  the 
Central  London  Ophthalmic  Hospital.  The  patient  should  then  be  put  to  bed,  where  he 
should  remain  for  three  or  four  days. 

The  lint  must  be  kept  constantly  wet,  and  fresh  pieces  should  be  applied  every  two  or 
three  days. 

On  no  account  should  the  eye  be  examined  until  the  end  of  the  first  week;  if  the  lids 
remain  in  a  normal  condition  we  may  rest  assured  that  all  is  going  on  well,  and  opening 
the  eye  too  early  can  do  no  good,  and  may  do  a  great  deal  of  harm.  [This  is  believed 
by  the  Editor  to  be  bad  advice  ;  for  eyes  may  be  lost  from  long  bandaging  and  infrequent 
inspection.] 

At  the  end  of  a  week  the  eye  may  be  opened  and  its  condition  ascertained.  Should 
the  section  be  healed,  the  anterior  chamber  re-established,  and  no  signs  of  inflammatory 
action  present,  the  sound  eye  can  be  safely  left  uncovered,  the  one  that  has  been  operated 
on  being  kept  bandaged  as  before,  and  a  large  green  shade  worn  over  both.  At  the  end 
of  three  weeks  the  bandage  may  be  removed  from  the  eye  on  which  extraction  has  been 
performed,  but  the  shade  or  protectors  should  be  worn  until  all  undue  vascularity  has 
subsided. 

At  the  end  of  about  two  months  (if  there  be  no  intolerance  of  light  or  irritability  of 
the  eye)  glasses  should  be  ordered,  two  pairs  being  given  ;  one  for  going  about,  and  one 
for  reading;  convex  13  D  will  usually  be  found  most  suitable  for  the  former  purpose, 
convex  16  D  for  the  latter.  But  should  the  patient  have  been  myopic  or  hypermetropic 
before  the  operation,  glasses  weaker  or  stronger  than  these  may  be  required. 

This  is  the  usual  course  of  cases  of  extraction  of  cataract ;  all  do  not,  however,  go  on 
so  favorably. 

'  Dunnage's  bandage  consist  of  a  piece  of  material  of  an  open  texture — through  which  water 
will  easily  run— of  such  a  length  as  to  cover  both  eyes,  and  leave  some  to  spare.  To  each  end  of 
this  piece  are  attached  tapes  by  which  the  bandage  is  secured. 
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A  day  or  two  days  after  the  operation  the  patient  may  complain  of  severe  pain  in  the 
eyeball,  temple,  and  brow,  and  on  removing  the  bandage  the  lids  may  be  found  puffy  and 
red,  or  perhaps  much  swollen. 

These  symptoms  always  indicate  inflammatory  changes  in  some  of  the  ocular  struc- 
tures ;  the  inflammation  may  be  simply  an  attack  of  iritis,  which  will  probably  proceed 
to  a  favorable  termination  ;  but  may  subsequently  affect  the  choroid,  a  chronic  form  of 
choroido-iritis  being  set  up,  which  leads  to  softening,  and  eventually  to  shrinking  of  the 
globe  ;  the  cornea  may  be  inflamed  or  suppurating,  or  inflammation  and  suppuration  of 
all  the  ocular  structures  (panophthalmitis)  may  have  set  in.  For  the  treatment  of  these 
cases  see  Iritis,  Corneitis,  &c. 

A  not  uncommon  cause  of  pain  and  irritation  is  the  occurrence  of  entropion  of  the 
lower  lids ;  this  must  be  remedied  by  operation  (see  Operations  on  the  Eyelids). 

[The  after-treatment  of  cataract  extraction  is  of  paramount  importance ;  and  the  pad- 
ding and  bandaging  to  which  the  eyes  are  often  subjected,  would  seem,  at  least,  in  hot 
weather,  to  tend  to  produce  disastrous  complications.  The  simple  dressing,  advised  and 
always  employed,  by  Dr.  Levis,  of  this  city,  seems  to  be  far  more  rational" and  from  ex- 
perience is  shown  to  give  most  excellent  results.  It  is  well  known  that  the  skin  of  the 
body  becomes  irritated  if  kept  covered  by  bandages  saturated  with  perspiration  for  a 
number  of  days  ;  how  much  more  likely  is  the  eye  to  become  inflamed,  if  covered  with 
cotton  and  bandages,  that  retain  the  tears  and  secretions  in  contact  with  the  lids  and  cor- 
nea. The  dressing,  that  is  preferable  to  all  others,  is  very  simple,  and  requires  no  band- 
age. One  or  two  semi-circular  pieces  of  rubber  plaster,  cut  smaller  than  the  lid,  are 
placed  upon  the  upper  lid  while  the  eye  is  closed.  These  stiffen  the  lid  as  a  splint,  and 
prevent  the  patient  raising  it ;  if  two  are  not  sufficient  to  give  the  requisite  rigidity,  others 
can  be  superimposed,  or  thicker  plaster  may  be  used.  This  dressing  is  much  lighter  and 
cooler  than  the  cotton  packing  usually  placed  over  the  eye,  allows  all  secretions  to  drain 
from  under  the  lid,  and  enables  the  surgeon  to  look  at  the  eye  and  instill  atropia  without 
removing  the  dressing.  The  eye  not  operated  on  should  be  closed  in  a  similar  manner  ; 
and  the  patient  kept  in  a  darkened  room.  In  two  or  three  days  the  plaster  may  be  removed^ 
and  new  pieces  applied,  to  be  perhaps  discontinued  at  the  end  of  a  week  J.  B.  R.] 

Causes  of  Unsatisfactory  Results  of  Cataract  Extraction. 

The  result  of  an  operation  for  extraction  of  cataract  may  be  marred  by  closure  of  the 
pupil  consequent  on  iritis,  by  obstruction  of  its  area  with  opaque  lens  capsule,  or  by 
opacity  of  the  vitreous  humor. 

Occlusion  of  the  pupil  should  be  remedied  by  making  an  artificial  one  (see  Artificial 
Pupil) ;  capsular  obstructions  should  be  torn  through  with  cataract  needles,  cut  across 
with  scissors,  or  removed  bodily  with  forceps. 

The  greatest  caution  must  always  be  exercised  in  meddling  with  opaque  capsule,  as  an 
operation  upon  it,  especially  an  attempt  to  tear  it  forcibly  away,  is  very  likely  to  be  fol- 
lowed by  increase  of  tension,  inflammation,  or  even  suppuration  of  the  eyeball. 

For  opacity  of  the  vitreous  humor  nothing  can  be  done. 


EXTIRPATION  OF  THE  EYEBALL. 

Removal  of  the  eyeball  is  called  for  under  the  following  conditions  :  

(1)  In  all  cases  of  injury  causing  complete  disorganization,  with  collapse  of  the  <dobe 
and  escape  of  its  contents. 

(2)  In  cases  where  one  eye,  having  been  damaged  by  injury  or  disease  to  such  an 
extent  as  to  render  it  practically  useless,  becomes  irritable  or  painful,  and  the  sound  eye 
appears  threatened  by  sympathetic  ophthalmia. 

(3)  In  cases  where  an  eye  lost  from  injury  or  disease,  and  quite  blind,  is  a  source  of 
annoyance,  even  though  the  other  eye  be  not  threatened. 

(4)  In  cases  where  the  globe  has  become  the  seat  of  malignant  disease. 

Extirpation  of  the  eyeball  should  be  thus  performed  (for  position  of  patient  and  opera- 
tor see  Fig.  110,  p.  266) :  The  instruments  required  are  a  wire  speculum,  toothed  forceps, 
a  pair  of  blunt-pointed  scissors,  curved  on  the  flat  (Fig.  123)  and  a  strabismus  hook. 
The  patient  being  thoroughly  under  the  influence  of  an  anaesthetic,  the  operator  should 
place  the  wire  speculum  between  the  lids,  then  by  the  aid  of  the  forceps  and  scissors  cut 
through  the  conjunctiva  all  round  the  cornea  as  close  to  its  margin  as  possible ;  he  should 
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then,  with  the  strabismus  hook,  take  up  the  four  recti  muscles,  one  after  the  other,  and 
divide  them  with  the  scissors,  either  the  external  or  internal  rectus  being  cut  at  a  little 
distance  from  the  globe,  so  as  to  afford  a  hold  for  the  forceps  in  the  subsequent  steps  of 
the  operation,  and  the  other  three  muscles  as  close  to  it  as  possible. 


Fig.  123. 


Extirpation  scissors. 


The  muscles  having  been  divided,  the  hook  should  be  made  to  sweep  round  the  globe, 
so  as  to  be  sure  that  nothing  is  left  uncut.  By  pressing  the  speculum  backwards  the  eye- 
ball will  become  dislocated  in  front  of  the  lids,  and  then  being  steadied  by  holding  the 
piece  of  muscle  purposely  left,  with  the  forceps,  the  scissors  should  be  passed  behind  it 
until  their  points  are  found  to  be  in  contact  with  the  optic  nerve,  then  slightly  withdrawn, 
opened  widely,  pressed  forwards  again,  and  the  nerve  divided  by  a  single  cut. 

As  soon  as  the  nerve  has  been  cut  through,  the  eyeball  will  be  almost  free,  being  held 
only  by  the  oblique  muscles,  which  should  be  divided  close  to  the  sclerotic.  Should  there 
be  free  hemorrhage  the  speculum  may  be  left  between  the  lids,  a  piece  of  sponge  pressed 
firmly  into  the  orbit,  and  secured  by  a  turn  of  bandage  ;  when  all  bleeding  has  ceased  the 
sponge  should  be  removed  with  the  speculum,  and  two  small  pads  of  wet  lint  and  a  band- 
age applied.  Should  the  hemorrhage  be  but  slight  two  or  three  small  pads  of  wet  lint 
must  be  laid  over  the  closed  lids,  and  secured  by  a  bandage  in  the  same  manner  as  in 
other  operations  on  the  eye.  In  about  a  month  or  six  weeks  an  artificial  eye  may  be 
ordered.  [Dr.  Chisholm  has  recently  reported  a  case  of  tetanus  following  enucleation  of 
the  eyeball,  but  usually  the  results  are  very  gratifying.] 

ABSCISSION. 

Abscission  is  the  removal  of  that  portion  of  the  eyeball  (including  the  ciliary  region) 
situated  in  front  of  the  attachments  of  the  recti  muscles,  these  being  left  intact.  The 
object  of  this  operation  is  to  leave  a  movable  stump,  on  which  an  artificial  eye  can  rest 
and  be  moved  in  harmony  with  the  movements  of  the  sound  one. 

Abscission  is  indicated  in  staphyloma  occupying  the  whole  or  greater  part  of  the  former 
situation  of  the  cornea,  the  remainder  of  the  globe  retaining  its  normal  curvature. 

The  operation  should  be  thus  performed  (for  position  of  patient  and  operator  see  Fig. 
110,  p.  266)  :  The  instruments  required  are  a  wire  speculum,  toothed  forceps,  strabismus 
scissors,  a  triangular  cataract  knife,  a  curved  needle  and  silk.  The  patient  being  tho- 
roughly under  the  influence  of  an  anaesthetic,  the  wire  speculum  should  be  placed  between 
the  lids,  the  conjunctiva  divided  all  round  close  to  the  corneal  margin  (as  for  extirpation), 
and  dissected  back  to  the  desired  extent. 

Then  with  the  curved  needle  a  single  suture  should  be  passed  from  side  to  side  across 
the  front  of  the  eyeball  through  both  edges  of  the  divided  conjunctiva,  and  the  silk  left 
hanging  in  a  large  loose  loop  on  the  patient's  face. 

The  staphyloma,  the  whole  of  the  ciliary  body,  and  sclerotic  corresponding  to  it,  should 
then  be  removed  by  transfixing  the  globe  with  the  triangular  knife  just  in  front  of  the 
insertions  of  the  internal  and  external  recti  muscles,  cutting  out  upwards  in  front  of  the 
insertion  of  the  superior  rectus,  and  finishing  the  removal  by  a  sweep  of  the  knife  in  the 
opposite  direction. 

The  silk  should  be  then  drawn  up  and  tied,  by  which  means  the  conjunctiva  will  be 
made  to  cover  the  wound  in  the  globe,  and  wet  lint  and  a  bandage  applied.  As  soon  as 
the  parts  have  firmly  healed  an  artificial  eye  may  be  worn. 

Abscission  should  be  performed  in  preference  to  excision  of  the  globe  in  children;  the 
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presence  of  the  stump  left  prevents  to  a  great  extent  the  shrinking,  or  non-development, 
of  the  orbit  which  will  occur  if  the  eyeball  be  removed  entirely. 

In  older  persons  excision  is  generally  to  be  preferred,  as  the  stump  left  after  abscission 
is  very  liable  to  become  troublesome,  and  in  the  very  old  is  prone  to  suppurate. 

AFFECTIONS  OF  THE  ORBIT. 

Protrusion  of  the  Eyeball  As  many  of  the  diseases  of  the  orbit,  and  to  a  con- 
siderable extent  tumors  of  the  eyeball  itself,  cause  more  or  less  protrusion  of  the  globe,  it 
will  be  well  to  say  a  few  words  on  this  subject  before  describing  the  morbid  changes  which 
may  give  rise  to  it. 

The  symptoms  are  obvious  enough,  and  do  not  require  description.  The  causes  are 
the  following : — 

1.  Inflammation  within  the  orbit,  either  with  or  without  the  formation  of  abscess. 

2.  Hemorrhage  into  the  orbit. 

3.  Vascular  protrusion  of  the  eyeball. 

4.  Exophthalmic  goitre. 

5.  Tumors  within  the  orbit,  nodes,  exostoses,  malignant  growths,  cysts,  na;vi,  &c.  [An- 
tral tumors  may  push  up  the  floor  of  the  orbit,  and  cause  protrusion  of  the  eyeball.] 

G.  Enlargement  of  the  eyeball  itself  from  (a)  growths  malignant  or  simple  ;  (b)  inflam- 
mation and  suppuration  of  the  whole  eyeball  (ophthalmitis). 

7.  Paralysis  of  its  muscles,  allowing  the  globe  to  drop  forwards,  and  thus  assume  an 
unusual  prominence. 

Double  vision  is  generally  complained  of  in  protrusion  of  the  eyeball.  The  ill  effects 
of  the  abnormal  position  are  seen  both  in  the  globe  itself  and  in  the  lids.  Should  the 
protrusion  be  so  great  that  the  lids  cannot  be  closed  over  the  eyeball  the  cornea  will  be 
left  unprotected  and  may  become  opaque,  and  afterwards  ulcerate  or  slough.  If  the  pro- 
trusion continue  for  long  the  lids  become  distended  and  flaccid,  their  movements  being 
much  impaired;  the  tear  puncta  may  also  become  displaced,  giving  rise  to  continual 
watering  of  the  eye. 

Treatment. — In  all  cases  where  the  eyeball  is  healthy  care  should  be  taken  to  protect 
the  cornea  from  injurious  exposure  by  drawing  the  lids  over  it  and  keeping  them  lixed  by 
a  compress  and  bandage,  but  in  extreme  cases  the  edges  of  the  lids  must  be  pared,  united 
by  sutures,  and  allowed  to  heal  firmly  together. 

Inflammation  within  the  orbit. — Inflammation  may  affect  the  soft  tissues 
within  the  orbit,  the  periosteum,  or  the  bone  itself;  it  may  end  in  resolution,  the  parts 
returning  to  their  natural  condition;  chronic  thickening  may  result,  causing  more  or  less 
permanent  protrusion  and  impairment  of  the  movements  of  the  eyeball;  or  abscess  may 
form,  and  in  the  case  of  periostitis  or  ostitis  caries  and  necrosis  of  the  bony  walls  may 
supervene. 

Symptoms. — Inflammation  within  the  orbit  is  accompanied  by  more  or  less  febrile  dis- 
turbance, pain  of  a  throbbing  character  much  increased  by  pressure,  swelling  of  the  con- 
junctiva and  lids,  more  or  less  prominence  and  impaired  movement  of  the  eyeball, 
intolerance  of  light,  and  watering  of  the  eye  ;  it  may  be  the  result  of  cold,  injuries,  or 
general  disease,  as  erysipelas,  and  (in  the  case  of  periostitis)  of  syphilis,  or  may  come  on 
in  debilitated  states  of  the  system,  during  recovery  from  acute  diseases  (scarlet  fever, 
measles,  &c),  or  from  over-lactation.  It  is  not  easy  to  distinguish  inflammation  affecting 
the  soft  parts  only  from  inflammation  of  the  periosteum  or  bone. 

Treatment  should  consist  in  allaying  pain  and  inflammation  by  means  of  opium 
internally,  fomentations  of  poppy-heads  to  the  affected  part,  leeches  to  the  corresponding 
temple  (two  to  six  in  number),  and  rest  in  bed  in  a  darkened  room;  any  general  medical 
treatment  which  mar  appear  most  applicable  should  also  be  employed. 

Eor  instance,  if  the  patient  be  strong  and  healthy,  low  diet,  purgatives,  &c,  should  be 
had  recourse  to;  if  weakly,  as  during  recovery  from  some  acute  disease,  tonics  and  good 
diet  should  be  prescribed.  Should  the  patient  be  the  subject  of  syphilis  this  should  be 
treated. 

Should  the  inflammation  go  on  to  the  formation  of  abscess,  the  symptoms  are 
aggravated,  the  conjunctiva  becomes  more  swollen,  and  in  some  cases  almost  covers  the 
cornea,  the  lids  are  greatly  swollen  and  red,  the  prominence  and  impairment  of  movement 
of  the  eyeball  increase,  and  rigors  may  occur.  Vision  becomes  misty,  and  in  some  cases 
all  perception  of  light  is  entirely  lost.    After  a  time  fluctuation  may  be  detected;  if  left 
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to  itself,  the  abscess  will  burst,  the  pus  being  discharged  either  through  the  skin  or  con- 
junctiva. The  abscess  having  been  emptied,  in  favorable  cases  the  swelling  will  disap- 
pear, the  eyeball  resume  its  natural  position,  and  the  opening  heal.  But  in  some  cases, 
especially  if  the  suppuration  be  associated  with  caries  and  necrosis  of  the  bone,  the  abscess 
will  remain  open,  or  the  orifice  alone  heal,  the  sac  again  becoming  filled  with  pus. 

Treatment  As  soon  as  the  surgeon  feels  satisfied  of  the  existence  of  pus  in  the  orbit 

it  should  be  evacuated;  if  fluctuation  can  be  detected  the  diagnosis  is  easy  enough,  but 
even  if  this  cannot  be  done,  and  suppuration  is  suspected,  an  exploratory  puncture  should 
be  made,  when  the  escape  of  pus  will  clear  up  any  doubt. 

The  best  method  of  opening  an  abscess  in  the  orbit  is  that  recommended  by  Mr.  Hilton 
for  evacuating  pus  situated  at  a  depth  from  the  surface  amongst  important  structures. 
The  operation  should  be  performed  as  follows  : — An  incision  having  been  made,  either 
through  the  skin  or  conjunctiva,  at  that  part  where  the  eyeball  appears  most  thrust  away 
from  the  wall  of  the  orbit,  a  grooved  director  should  be  thrust  in  (the  surgeon  bearing  in 
mind  the  direction  of  the  wall  along  which  he  is  passing  the  instrument  and  the  depth  of 
the  orbit).  As  soon  as  pus  is  seen  escaping  along  the  groove  of  the  director  a  pair  of 
small  dressing  forceps  should  be  passed  along  it  until  their  points  are  within  the  abscess; 
the  blades  should  then  be  separated  slightly  and  drawn  out  whilst  so  separated;  a  ragged 
opening  will  thus  be  left,  which  is  not  likely  to  close  too  soon,  and  the  danger  of  cutting 
important  structures  will  be  obviated. 

The  greatest  care  must  always  be  taken  not  to  injure  the  eyeball.  As  the  operation  is 
very  painful,  an  anaesthetic  should  be  given. 

Immediately  after  the  operation  search  should  be  made  by  means  of  a  probe  for  dis- 
eased bone  or  foreign  bodies ;  if  a  foreign  body  or  loose  sequestrum  be  detected  it  should 
be  at  once  removed;  diseased  bone,  if  still  firm,  may  be  left  to  itself,  and  will  either  come 
away  spontaneously  or  may  require  removal  at  a  later  period.  If  the  opening  appear 
inclined  to  close  too  soon  it  should  be  kept  open  by  means  of  a  piece  of  lint  passed  into  it ; 
only  light  water  dressings  need  be  applied. 

Periostitis  or  ostitis  followed  by  caries  and  necrosis  of  the  walls  of 
the  orbit.  Symptoms — The  symptoms  of  periostitis  or  ostitis  going  on  to  caries  or 
necrosis  are  similar  to  those  above  described,  excepting,  perhaps,  that  the  pain  is  more 
severe  and  often  aggravated  at  night.  This  form  of  inflammation  should  always  be  sus- 
pected in  persons  suffering  from  syphilis,  and  occasionally  nodes  may  be  met  with  at  the 
margin  of  the  orbit  or  on  the  forehead;  their  existence  should  always  lead  the  surgeon  to 
suspect  that  the  inflammation  Avithin  the  orbit  is  periosteal.  When  the  abscess  has 
formed  and  burst,  or  has  been  opened,  the  seat  of  inflammation  becomes  evident  from  the 
character  of  the  pus,  which  is  of  that  peculiar  unhealthy  and  bad-smelling  variety  met 
with  in  abscesses  connected  with  diseased  bone,  as  well  as  from  the  condition  of  the  open- 
ing, which  remains  patent  and  is  surrounded  by  large  unhealthy  granulations,  and  from 
the  fact  that  the  bare  bone  can  be  felt  with  a  probe  passed  through  the  opening. 

Caries  and  necrosis  usually  end  in  recovery  after  a  time,  the  diseased  bone  being  thrown 
off  and  the  sinus  becoming  closed.  The  disease  generally  attacks  the  margin  of  the  orbit 
and  often  leaves  cicatrices,  which  cause  great  disfigurement  and  deformity  of  the  eyelid. 
Should  caries  or  necrosis  occur  deeply  in  the  orbit  the  results  may  be  most  serious,  the 
optic  nerve  becoming  affected  and  vision  lost,  or  the  disease  may  spread  to  the  interior  of 
the  skull,  set  up  meningitis,  and  cause  death. 

Treatment. — In  the  earlier  stages  the  treatment  should  be  the  same  as  that  described 
under  inflammation  and  abscess  of  the  orbit,  but  when  the  abscess  has  burst,  or  been 
opened,  its  cavity  should  be  syringed  out  daily  with  some  mild  disinfecting  solution  ;  can: 
must  be  taken  to  prevent  its  too  early  closure,  by  means  of  a  piece  of  lint  pushed  into  the 
sinus  ;  exuberant  granulations  should  be  kept  down  by  the  application  of  nitrate  of  silver, 
and  distortion  of  the  lids,  if  likely  to  occur,  must  be  prevented  by  uniting  their  edges  (see 
Operations  on  the  Eyelids). 

If  any  pieces  of  bone  are  found  loose  they  should  be  removed  by  operation. 

Hemorrhage  into  the  orbit — Orbital  hemorrhage  may  depend  upon  the  sponta- 
neous rupture  of  a  vessel  within  the  orbit,  and  should  it  be  considerable,  may  produce 
displacement  of  the  eyeball.  The  blood  may  become  diffused,  and  appear  beneath  the 
conjunctiva,  being  subsequently  gradually  removed  by  absorption  ;  occasionally,  however, 
the  clot  becomes  encysted,  and  permanent  displacement  of  the  eyeball  results.  Hemor- 
rhage into  the  orbit  also  occurs  in  fracture  of  its  walls  frequently  to  a  considerable  extent ; 
subconjunctival  ecchymosis  being  a  prominent  symptom  in  some  cases  of  fracture  of  the 
base  of  the  skull  extending  through  the  roof  of  the  orbit. 
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Hemorrhage  sufficient  to  cause  displacement  of  the  eyeball  has  occurred  after  the  oper- 
ation for  strabismus. 

Treatment  In  cases  of  spontaneous  hemorrhage,  light  pressure  should  be  applied  to 

the  eve  by  a  pad  of  lint  or  cotton  wool  and  a  bandage.  Where  excessive  hemorrhage 
occurs  nfter  operations  for  strabismus  a  large  pad  of  lint  should  be  placed  on  the  closed 
lids.  ;ini!  linn  pressure  by  means  of  a  bandage  kept  up  for  a  few  hours  after  the  operation. 
Hemorrhage  from  fracture  of  the  orbital  walls  is  only  of  secondary  importance  to  the 
injury  which  caused  it,  and  may  be  left  to  itself ;  it  is  of  more  interest  to  the  general 
surgeon  than  the  specialist. 

Vascular  protrusion  of  the  eyeball  This  is  the  name  applied,  and  very 

justly,  by  Mr.  Thomas  Nunneley  (' Medico-Chir.  Trans.,'  vol.  xlviii.)  to  a  set  of  cases 
formerly  considered  to  belong  to  the  class  of  "  aneurism  by  anastomosis,"  but  which  Mr. 
Nunneley  shows  differ  in  many  essentials  from  the  latter  affection,  both  in  their  clinical 
aspect  and  history.  He  has  also  had  opportunities  of  verifying  his  diagnosis  by  post- 
mortem examination,  and  in  no  case  has  he  met  with  an  instance  of  the  above-mentioned 
affection  due  to  this  cause.  Mr.  Nunneley  has  reported  in  all  seven  cases,  and  mentions 
some  ten  or  twelve  others  described  by  various  writers.  The  cases  reported  are  chiefly 
either  instances  of  traumatic  aneurism  or  aneurism  arising  spontaneously  from  rupture  of 
a  diseased  artery  in  an  elderly  person ;  but  in  one  case  a  cancerous  growth  was  found 
involving  the  orbit  and  other  parts. 

The  symptoms  complained  of  by  the  patient  are,  noise  in  the  head  and  feeling  of  tension, 
singing  in  the  ears,  pain  in  the  orbit  and  eyeball,  all  of  which  are  aggravated  by  stooping 
or  exertion,  but  are  nevertheless  most  annoying  at  night.  These  symptoms  are  accom- 
panied by  more  or  less  protrusion  and  impaired  mobility  of  the  eyeball,  dimness  of  vision, 
much  congestion,  principally  venous,  of  the  eyelids  and  conjunctiva,  and  chemosis  ;  pulsa- 
tion (which  may  be  controlled  by  pressure  on  the  carotid  of  the  same  side)  in  any  part  of 
the  orbit,  and  communicated  to  the  eyeball,  and  often  a  bruit  heard  on  auscultation  over 
the  brow  or  other  parts  immediately  adjoining  the  orbit. 

In  most  cases  these  symptoms  have  come  on  at  a  varying  time,  after  some  injury  to 
the  head,  or  have  occurred  spontaneously  and  suddenly. 

The  morbid  changes  met  with  in  the  three  cases  examined  after  death  by  Mr.  Nunneley 
were  in  one  (in  which  the  disease  commenced  spontaneously,  and  the  patient  died  sixteen 
days  after  ligature  of  the  carotid)  a  dilatation  of  the  carotid  at  the  point  of  giving  off  the 
ophthalmic  branch,  the  dilatation  being  filled  with  and  surrounded  by  coagulum ;  the 
ophthalmic  artery  itself  was  somewhat  dilated,  its  coats  thickened,  and  atheromatous  in 
parts;  two  of  its  branches  were  much  dilated  and  filled  with  clot.  In  another  case,  also 
of  spontaneous  origin,  a  circumscribed  aneurism  of  the  ophthalmic  artery,  close  to  its 
origin,  was  discovered.  The  third  case  was  found  to  be  one  of  cancerous  disease  within 
the  orbit,  associated  with  cancerous  tumors,  in  other  parts  of  the  body. 

In  the  majority  of  cases  of  "  vascular  protrusion"  of  the  eyeball,  the  disease  is  not 
within  the  orbit,  but  intracranial,  the  protrusion  being  dependent  on  obstructions  to  the 
return  of  venous  blood,  and  analogous  to  the  swelling  and  congestion  seen  in  the  limbs 
when  the  main  artery  is  affected  by  aneurism. 

It  is  easy  to  understand  how,  in  a  small  and  firmly  bounded  space  like  the  cavernous 
sinus,  a  very  insignificant  dilatation  of  the  commencement  of  the  ophthalmic  artery,  or  of 
the  carotid  itself  at  any  point  within  the  sinus,  or  a  small  hemorrhage  from  either,  may 
prove  a  most  serious  impediment  to  the  return  of  venous  blood,  much  more  so  than  the 
same  amount  of  disease  situated  in  the  cavity  of  the  orbit  itself. 

Naevus,  as  is  well  known,  is  not  (infrequently  met  with  in  the  orbit,  but  is,  usually, 
easily  enough  diagnosed.    (See  p.  297.) 

A  case  of  traumatic  aneurism  of  the  orbit,  which  is,  I  believe,  unique,  came  under  my 
observation  in  September,  187.'!. 

The  patient,  a  young  gentleman,  was,  some  two  months  previously,  opening  a  hamper 
in  which  were  some  bottles  of  soda  water  :  one  of  these  burst,  and  a  large  piece  of  glass 
was  driven  with  considerable  force  into  the  left  orbit,  inflicting  a  wound  in  the  upper 
eyelid,  just  external  to  the  internal  angular  process  of  the  frontal  bone;  the  glass  dropped 
out ;  sharp  arterial  hemorrhage  occurred,  which  was  stopped  by  pressure  ;  much  swelling 
and  ecchymosis  of  the  lids  followed.  The  wound  healed,  the  swelling  and  ecchymosis 
disappeared,  and  all  appeared  to  be  going  on  well,  but  shortly  before  being  seen  by  me 
the  eyeball  seemed  to  be  somewhat  protruded,  and  considerable  congestion  of  the  eyelids 
and  conjunctiva  was  noticed.  When  first  seen  by  me  there  was  much  venous  congestion 
of  the  eyelids  and  conjunctiva  (no  chemosis),  marked  protrusion  of  the  eyeball  in  a 
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direction  somewhat  outwards  ;  a  small  pulsating  tumor  could  be  distinctly  felt  near  the 
inner  angle  of  the  orbit;  a  marked  thrill  was  communicated  to  the  eyeball,  which  could 
be  felt  on  placing  the  hand  upon  the  closed  lids;  a  buzzing  in  the  head  was  complained 
of,  especially  on  stooping;  there  was  a  small  linear  cicatrix  over  the  pulsating  tumor, 
marking  the  seat  of  the  original  injury. 

Ophthalmoscopic  examination  showed  an  extremely  dilated  and  tortuous  condition  of 
the  retinal  veins,  but  detected  no  pulsation  ;  there  was  no  impairment  of  vision. 

Pressure  on  the  left  carotid  at  once  stopped  the  pulsation,  and  caused  considerable 
decrease  of  the  venous  congestion. 

Aneurismal  varix  was  diagnosed.  Perfect  rest  and  pressure  applied  directly  to  the 
part  were  tried  for  some  months  without  benefit.  It  was  at  length  determined  by  the 
patient's  medical  attendant  to  perform  an  operation  ;  accordingly,  an  incision  was  made 
over  the  tumor,  and  several  fair-sized  vessels  which  appeared  to  communicate  with  it 
were  tied  ;  the  wound  healed  kindly. 

I  saw  the  patient  again  at  the  beginning  of  the  summer  of  1874.  The  congestion  had 
disappeared,  the  pulsation  ceased,  and  the  eyeball  had  returned  to  its  natural  position,  the 
only  sign  of  the  disease  remaining  being  a  small  linear  cicatrix  in  the  upper  eyelid  and  a 
slight  thickening  near  the  inner  angle  of  the  orbit  in  the  position  previously  occupied  by 
the  pulsating  tumor. 

Treatment. — Rest,  low  diet,  with  depressing  remedies,  as  cold  applied  locally,  and 
the  administration  of  digitalis  or  antimony,  should  always  have  a  fair  trial.  Pressure 
applied  locally,  by  means  of  a  pad  and  bandage,  should  also  be  employed  if  it  can  be 
borne. 

These  means  failing,  recourse  must  be  had  to  digital  pressure  of  the  carotid,  kept  up  for 
some  hours,  the  patient  being  under  the  influence  of  an  amesthetic,  as  pressure  in  the 
neck  gives  rise  to  such  intolerable  pain,  that  even  the  most  resolute  can  only  bear  it  for  a 
few  minutes  at  a  time. 

As  a  last  resource,  a  ligature  must  be  applied  to  the  common  carotid  on  the  same  side 
as  the  disease. 

This  operation  was  performed  in  all  but  one  of  Mr.  Nunneley's  cases  with  the  best 
results. 

Should  a  case  similar  to  that  reported  in  this  article  occur,  the  operation  which  proved 
so  sucessful  in  it  should  be  performed. 

Exophthalmic  Goitre  (Basedow's  Disease)  [or  Graves's  Disease]. 

This  disease  is  characterized  by  protrusion  of  the  eyeball,  impairment  of  the  movements 
of  the  lids,  and  diminished  sensibility  of  the  cornea  and  conjunctiva,  accompanied  by  dis- 
turbance of  the  heart's  action  and  systolic  murmurs  in  the  heart  and  great  bloodvessels  of 
the  neck  together  with  dyspnoea  and  enlargement  of  the  thyroid  body. 

Treatment. — Should  the  protrusion  of  the  eyeballs  be  very  extreme,  ulceration  and 
perforation  of  the  cornea  may  occur  ;  this  may  be  guarded  against  by  protecting  the  cornea 
with  a  small  pad  and  light  bandage  applied  over  the  closed  lids,  or  the  palpebral  aperture 
may  be  closed  by  operation.  These  patients  are,  however,  extremely  intolerant  of  anae- 
sthetics. General  medical  treatment  should  also  be  employed;  for  this  the  reader  is 
referred  to  works  on  general  medicine. 

Tumors  of  the  Orbit,  Orbit  and  Eyeball,  and  Eyeball  alone. 

Tumors  of  the  orbit  alone  are — exostoses,  naevi,  cysts,  nodes,  and  malignant  growths. 
Those  of  both  orbit  and  eyeball  are  usually  malignant,  and  commence  primarily  either  in 
the  eyeball  or  some  of  the  other  structures  within  the  orbit.  Those  of  the  eyeball  alone 
are  also  for  the  most  part  malignant,  but  simple  sarcomatous  and  cystic  growths  are  occa- 
sionally met  with. 

Tumors  of  the  Orbit  alone. 

Exostoses — Th  ese  are  of  two  kinds,  either  hard,  ivory-like  masses,  consisting  of 
compact  bony  tissue;  or  soft  spongy  growths,  of  an  open  cancellated  structure. 

Bony  tumors  are  generally  met  witli  as  hard,  more  or  less  circumscribed  outgrowths  of 
varying  size,  growing  either  from  the  bone  itself  or  from  the  periosteum.  They  affect  the 
orbit  alone,  or  may  project  into  neighboring  cavities,  a  fact  which  should  be  borne  in 
mind  when  attempting  their  removal. 
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Treatment — Should  exostosis  of  the  orbit  give  rise  to  inconvenience,  it  may  be 
removed  by  operation.  An  incision  should  be  made,  parallel  with  the  margin  of  the  orbit, 
over  the  most  prominent  part  of  the  growth,  which,  having  been  thoroughly  exposed, 
should  be  removed  in  any  way  which  may  appear  the  most  effectual,  the  greatest  care 
being  taken  to  guard  the  eyeball  from  injury,  arid,  if  possible,  to  preserve  the  continuity 
of  the  lachrymal  canaliculi  and  position  of  the  tear  puncta.  In  the  removal  of  the  hard 
ivory  exostosis  the  greatest  difficulty  will  be  experienced,  some  hours'  patient  work  with 
chisel  ami  mallet  being  occasionally  required.  The  surgeon  who  undertakes  the  removal 
of  such  a  growth  should  be  aware  of  the  extreme  difficulty  to  be  surmounted,  and  arm 
himself  with  a  corresponding  amount  of  patience  and  perseverance  before  commencing 
the  operation.  The  soft,  spongy  growths  are  much  more  easily  removed  ;  the  tumor, 
having  been  thoroughly  exposed,  can  usually  be  broken  off  with  strong  forceps.  Should 
the  growth  be  on  the  inner  side  of  the  orbit,  and  much  force  be  used  in  its  removal,  the 
cavity  of  the  nose  may  be  opened  and  the  operator  may  be  rather  alarmed  at  seeing  large 
quantities  of  air  blown  out  with  the  blood.  This  accident,  however,  need  occasion  no 
uneasiness,  as  it  makes  no  difference  to  the  progress  of  the  case  ;  nevertheless,  care  should 
always  be  taken  not  to  fracture  the  orbital  walls;  should  the  fracture  take  place  in  the 
roof,  instead  of  the  inner  wall,  the  consequences  would  be  most  disastrous,  as  the  cavity  of 
the  cranium  would  be  opened.  [The  dental  engine  with  proper  burrs  may  be  used  in  re- 
moving such  growths.] 

Naevi  are  not  uncommonly  met  with  in  or  about  the  orbit,  situated  generally  near  its 
margin,  or  in  the  eyelids,  but  sometimes  growing  deeply  in  the  orbital  cavity.  They 
present  much  the  same  characters  as  in  other  situations,  being  soft  to  the  touch,  of  a  bluish 
color,  and  becoming  harder  and  more  tense  during  crying  or  straining. 

Treatment — Subcutaneous  ligature  is  most  applicable  in  some  cases,  but  care  should 
be  taken  to  prevent  as  much  as  possible  subsequent  cicatrization,  in  consequence  of  the 
deformity  it  may  produce  in  or  about  the  eyelids.  Other  cases  may  be  treated  by  setting 
up  adhesive  inflammation  within  the  growth,  by  the  use  of  the  galvanic  cautery,  or  by 
passing  a  number  of  small  setons  soaked  in  perchloride  of  iron  through  its  substance.  The 
setons  should  be  left  in  until  they  have  set  up  a  slight  amount  of  suppuration.  Injection 
of  the  growth  with  perchloride  of  iron,  solution  of  tannin,  or  chloride  of  zinc,  may  also  be 
tried,  but  the  greatest  caution  is  necessary,  as  the  operation  has  occasionally  been  followed 
by  the  sudden  death  of  the  patient. 

Cysts  Various  kinds  of  cysts  are  met  with  in  and  about  the  orbit,  the  most  common 

being  the  congenital  dermoid  cyst  (see  Operations  on  the  Eyelids).  Simple  cysts,  probably 
the  remains  of  hemorrhages,  and  cysts  connected  with  the' lachrymal  gland,  are  also  met 
with.    Hydatids  have  occasionally  been  seen. 

Nodes  Periosteal  nodes  are  not  unfrequently  met  with  ;  they  occur  as  hard  and 

sometimes  painful  tumors,  usually  situated  somewhere  about  the  margin  of  the  orbit,  but 
sometimes  deep  in  its  cavity.  The  existence  of  a  node  deep  in  the  orbit  should  always  be 
suspected  in  cases  of  paralysis  of  any  of  the  ocular  muscles,  displacement  of  the  eyeball, 
&c,  if  these  symptoms  be  associated  with  nodes  on  the  forehead  or  margin  of  the  orbit 
and  other  symptoms  of  syphilis.  Nodes  gradually  disappear  under  anti-syphilitic  treat- 
ment. 

Sabcomatous  or  cancerous  growth  may  be  met  with,  and  when  possible  they 
should  be  removed  by  operation. 

Tumors  of  Orbit  and  Eyeball. 

The  tumors  affecting  the  orbit  and  eyeball  are  malignant  growths  which  have  usually 
commenced  within  the  eyeball  and  aftewards  perforated  the  tunics  and  implicated  the 
tissues  of  the  orbit.    They  are  generally  of  the  variety  known  as  melanotic  sarcoma. 

The  appearance  of  the  tumor  varies  according  to  the  stage  of  growth  at  which  it  has 
arrived.  In  an  advanced  case  a  large  fungoid  mass  of  a  dirty  grayish  or  brownish  color, 
having  a  foul  surface  covered  in  parts  with  dark  scabs,  in  others  discharging  thin  unhealthy 
matter  occasionally  mixed  with  blood,  will  be  seen  protruding  between  the  swollen  and 
distended  lids.  On  closer  examination  the  eyeball  (as  such)  will  be  found  nearly  de- 
stroyed, portions  of  the  sclerotic  alone  remaining  in  their  proper  position.  The  move- 
ments of  the  globe  are  much  impaired,  or  altogether  wanting,  the  growth  having  implicated 
the  whole  of  the  tissues  of  the  orbit  in  one  malignant  mass.  It  is  curious  how  the  growth 
as  it  advances  beyond  the  limits  of  the  eyeball  loses  its  melanotic  character  and  becomes 
light  colored. 
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The  constitutional  disturbance  in  these  cases  is  often  severe,  especially  when  the  disease 
is  far  advanced. 

Treatment  The  treatment  of  these  growths  depends  much  on  the  extent  to  which 

the  tissues  of  the  orbit  are  implicated  and  the  state  of  the  patient's  health. 

If  the  tumor  is  fairly  circumscribed,  so  that  there  appears  to  be  a  reasonable  hope  of 
removing  the  whole,  and  the  patient  is  in  such  a  state  of  health  as  to  preclude  the  likeli- 
hood of  similar  deposits  in  other  parts,  extirpation  of  the  eyeball  and  other  diseased  t  issues 
should  be  performed,  any  portions  of  growth  that  may  be  left  being  afterwards  destroyed 
by  some  escharotic.  But  should  the  orbit  be  so  filled  by  cancerous  deposit  that  there 
appears  to  be  little  hope  of  removing  the  whole  growth,  more  especially  if  the  patient  is 
in  a  cachectic  condition,  no  operation  should  be  thought  of,  and  the  surgeon  must  content 
himself  with  palliative  treatment,  as  opiates  to  relieve  pain,  and  attention  to  the  general 
health. 

Tumors  of  the  Eyeball. 

(1)  Glioma. 

(2)  Sarcomata,  melanotic,  round,  and  spindle-celled. 

(3)  Carcinoma. 

(4)  Strumous  deposit. 

Glioma  is  most  commonly  met  with  in  children,  but  occasionally  in  older  persons. 

Sarcomata,  melanotic,  round,  or  spindle-celled,  are  usually  met  with  in  persons  of 
from  fifty  to  sixty  years  old,  and  occasionally  in  early  adult  life.  The  melanotic  is  the 
most  common  form. 

Carcinoma  has  been  met  with  in  persons  past  the  middle  period  of  life,  but  its  occur- 
rence is  rare. 

Glioma  commences  in  the  retina  ;  it  presents  the  following  appearance  :  Should  the 
patient  be  a  child,  it  will  generally  be  healthy  looking  and  present  no  signs  of  cachexia ; 
attention  has  been  drawn  to  the  eye  from  a  peculiar  glistening  appearance  of  the  pupil 
(cat's  eye).  On  examination  the.  surgeon  will  notice  the  peculiar  reflection  through  the 
pupil,  which  is  generally  somewhat  dilated  but  movable  in  the  earlier  stages.  Examina- 
tion, both  by  means  of  the  ophthalmoscope  and  by  lateral  illumination,  will  show  a  whitish- 
growth  projecting  into  the  vitreous  chamber,  either  as  a  single  prominence  or  in  nodules; 
the  growth  will  gradually  increase,  its  surface  become  covered  with  bloodvessels,  the  retina 
be  displaced,  and  sight  soon  entirely  lost. 

As  the  disease  progresses  the  tension  of  the  globe  increases,  the  pupil  becomes  widely 
dilated  and  fixed,  the  iris  pushed  forwards  and  nearly  in  contact  with  the  cornea,  and  the 
lens  opaque,  preventing  a  view  of  the  interior  of  the  eye  ;  the  whole  irlobe  now  gradually 
enlarges,  frequent  inflammatory  attacks  occur,  the  sclerotic  becomes  thinned,  and  at  last, 
if  the  growth  is  allowed  to  remain,  a  slough  forms  near  the  centre  of  the  cornea,  which 
ruptures,  and  a  fungoid  bleeding  mass  protrudes. 

The  increase  of  the  growth  now  becomes  much  more  rapid,  and  it  may  grow  to  a  con- 
siderable size  in  a  short  time. 

As  soon  as  the  growth  becomes  exposed  to  the  air  it  commences  to  discharge  thin 
sanious  pus  and  blood,  and  becomes  more  or  less  coated  with  a  dirty  yellow  scab.  The 
eyelids  become  inflamed  and  swollen,  sharp  attacks  of  hemorrhage  may  take  place,  the 
general  health  suffers,  and  the  patient  dies  from  exhaustion  or  from  extension  of  the  dis- 
ease to  the  brain. 

Glioma  in  its  earlier  stages  is  likely  to  be  confounded  with  scrofulous  deposit  within 
the  eyeball,  but  it  is  not  likely  to  be  thus  mistaken  after  perforation  has  occurred. 

Treatment — The  only  treatment  of  glioma  is  extirpation  of  the  globe,  and  this 
should  be  done  as  soon  as  the  nature  of  the  disease  has  been  made  out ;  but  however  early 
the  operation  may  be  performed,  the  disease  is  almost  certain  to  return,  either  in  the  optic 
nerve  or  brain. 

Melanotic  sarcoma,  or  black  cancer,  affects  persons  of  advanced  age ;  it  is  a 
variety  of  soft  cancer,  characterized  by  the  development  of  black  pigment-cells ;  it  may 
grow  either  from  the  interior  or  exterior  of  the  eyeball,  but  generally  commences  in  the 
choroid.  It  is  said  not  to  be  so  liable  to  recur  as  glioma.  Round-  and  spindle-celled  sar- 
comata also  commence  most  commonly  in  the  choroid. 

Treatment — Early  extirpation.  In  all  cases  of  excision  for  malignant  growths,  the 
optic  nerve  must  be  cut  as  far  back  as  possible. 

Carcinoma,  as  above  stated,  is  rarely  met  with. 
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Strumous  deposit. — The  appearance  of  this  deposit  within  the  eyeball  closely 
resembles  that  met  with  in  the  early  stages  of  glioma.  The  patients  are  usually  children. 
There  is  a  peculiar  glistening  appearance  of  the  pupil  noticed  in  glioma,  and  bloodvessels 
are  seen  upon  the  surface  of  the  growth  ;  the  retina  is  more  or  less  displaced  by  fluid 
between  it  and  the  choroid,  and  floats  in  the  vitreous  chamber.  The  growth  goes  on 
increasing,  the  pupil  becomes  dilated,  its  mobility  is  destroyed  ;  the  lens  becomes  opaque, 
the  sclerotic  thinned,  the  whole  eyeball  somewhat  enlarged,  and  suppuration  may  occur; 
supposing  the  disease  to  have  gone  on  up  to  this  point,  there  is  nothing  by  which  it  can 
be  distinguished  from  glioma. 

Now,  however,  the  difference  becomes  manifest ;  the  growth,  instead  of  increasing, 
destroying  the  cornea,  and  projecting  from  the  eyeball  commences  to  shrink,  and  with  it 
the  eyeball,  which  becomes  soft,  and  is  at  length  reduced  to  a  small  irregular  mass.  The 
growth  of  strumous  deposit  may  become  arrested  at  any  time,  and  the  shrinking  of  the 
eyeball  commence  ;  in  this,  again,  it  differs  from  glioma. 

Treatment — Should  there  be  much  pain,  the  eyeball  must  be  removed,  otherwise 
tonics  and  good  generous  diet  will  suffice. 

Inflammation  and  Suppuration  of  the  Eyeball  (Ophthalmitis). 

Ophthalmitis  is  usually  the  result  of  injuries,  especially  of  those  complicated  by  the 
lodgment  of  a  foreign  body  within  the  globe  ;  it  unfortunately  not  unfrequently  follows 
operations  for  cataract,  and  is  occasionally  met  with  during  erysipelas,  pyaemia,  scarlet 
fever,  &c,  and  sometimes  in  women  after  confinement,  especially  if  the  strength  is  lowered 
by  over-lactation.  The  disease  may  begin  in  any  of  the  structures  of  the  eyeball.  Should 
it  commence  in  the  cornea  and  iris,  the  former  will  become  cloudy,  and  soon  abscesses 
will  form  in  its  substance,  the  iris  likewise  becoming  discolored  and  covered  with  pus. 
The  suppuration  may  stop  short  here,  the  cornea  and  iris  being  alone  destroyed,  and  the 
eyeball  left  with  some  perception  of  light  (see  Suppuration  of  Cornea  and  Iris).  Should 
the  disease,  however,  commence  in  the  deeper  structures  of  the  eyeball,  rapid  impairment 
of  vision  will  take  place,  all  perception  of  light  being  lost  in  perhaps  a  few  hours. 

If  the  pupil  be  clear,  pus  may  be  seen  behind  it,  but  in  most  cases  all  appears  dark  ; 
the  movements  of  the  eyeball  are  much  impaired,  and  the  lids  and  conjunctiva  consider- 
ably swollen.  As  the  disease  advances  the  eyeball  becomes  enlarged  and  its  tension 
increased,  and  if  left  to  itself  will  rupture  and  discharge  its  contents  much  to  the  patient's 
relief.  The  globe  afterwards  shrinks  to  a  small  button-like  stump.  Pain  is  very  severe 
in  many  cases,  but  occasionally  is  altogether  wanting.  Suppuration  of  the  eyeball  rarely 
sets  up  sympathetic  changes  in  the  fellow  eye. 

Treatment  This  depends  upon  the  cause  of  the  disease,  and  whether  one  or  both 

eyes  are  affected.  Should  the  inflammation  depend  upon  the  lodgment  of  a  foreign  body, 
this  should  be  removed  without  any  reference  to  its  position  or  the  state  of  vision  ;  if  the 
eye  have  still  good  perception  or  light  it  will  certainly  be  destroyed,  and  whatever  difficul- 
ties the  surgeon  may  encounter  he  cannot  possibly  make  matters  worse,  and  he  should 
not  hesitate  an  instant,  or  he  will  lose  his  chance  of  preserving  any  sight  that  may  be  left. 
Any  foreign  body  having  been  removed,  the  surgeon's  next  care  should  be  to  relieve  pain, 
and,  if  possible,  check  the  progress  of  the  inflammation. 

[Pieces  of  iron  in  the  ball  may  be  removed,  under  some  circumstances,  by  the  electro- 
magnet.] 

These  indications  are  best  carried  out  by  the  application  of  leeches  (if  the  patient  be 
strong,  and  can  bear  bloodletting),  by  opium  internally,  and  by  the  constant  use  of  seda- 
tive fomentations  ;  the  best  being  the  Fotus  Belladonnas  (made  by  dissolving  a  drachm  of 
extract  of  belladonna  in  a  pint  of  warm  water)  mixed  with  an  equal  quantity  of  Fotus 
Papaveris  (made  by  boiling  an  ounce  of  poppy-heads  in  a  pint  of  water) ;  a  piece  of  rag 
or  lint  soaked  in  this  mixture  as  hot  as  it  can  be  borne  should  be  kept  constantly  applied  to 
the  affected  eye.  Poultices  may  also  be  employed.  Most  patients  will  require  the  admin- 
istration  of  a  fair  amount  of  stimulant,  good  food,  with  iron  and  quinine. 

When  suppuration  has  been  fairly  established,  and  all  perception  of  light  lost,  the  eye- 
ball must  be  treated  as  an  ordinary  abscess  and  the  pus  let  out  by  incision. 
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CHAPTER  IX. 

AFFECTIONS  OF  THE  EAR. 
By  Mr.  Laidlaw  Pdrves. 

AFFECTIONS  OF  THE  EXTERNAL  EAR. 

Malformations  The  malformations  of  the  external  ear  which  are  met  with  are 

very  varied,  extending  from  cases  in  which  there  occur  an  entire  want  of  the  auricle  to 
those  in  which  the  possession  of  a  double  set  is  seen.  In  cases  where  the  hearing  is  not 
affected  by  the  malformation  the  surgeon  may  be  consulted  as  to  the  propriety  of  an  ope- 

Fig.  124. 
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Fig.  125. 


Drawing  of  occluded  ears  taken  from  a  female  patient  of  Mr.  Bryant's,  aged  three  months.  Right  auricle  smaller 
than  left  and  more  deformed.  The  pendulous  bodies  contained  cartilage,  the  child  had  likewise  a  pendulous  out- 
growth on  left  nostril. 

ration  with  a  cosmetic  view.  He  must  in  these  regulate  his  opinion  by  the  usual  surgical 
rules,  having  regard  to  any  possible  interference  with  the  acuteness  of  hearing  which  an 
operation  might  entail.  The  most  common  malformation  is  a  congenital,  either  partial  or 
entire,  want  of  the  auricle,  with  a  failure  of  the  meatus  auditorius  externus,  or  an  occluded 
meatus,  the  lobules  of  the  ear  occasionally  being  displaced  either  on  to  the  neck  or  cheeks 
{vide  Fig.  124).  But  the  auricle  may  be  absent  from  injuries,  and  the  meatus  closed 
from  otitis,  lupus,  &c.  Such  defects  do  not  necessarily  occasion  an  absence  of  the  hear- 
ing power,  and  cases  are  on  record  in  which  patients  with  this  defect  could  hear  sufficiently 

well  to  hold  conversations  with  those  to  whose 
voices  they  were  accustomed.  Before  decid- 
ing to  operate  in  such  congenital  cases  it  is 
advisable  to  keep  the  child  under  observa- 
tion for  some  time  for  the  purpose  of  no- 
ting if  any  signs  of  hearing  are  developed. 
Should  it  be  determined  to  operate,  the  point 
of  operation  may  now  and  again  be  fixed  by 
passing  a  current  of  air  through  the  Eusta- 
chian tube  and  noting  the  point  at  which  the 
impingement  of  air  at  the  end  of  the  cul-de- 
sac  is  heard  best.  This  is  accomplished  by 
using  what  is  generally  called  "Politzer'a 
method"  (Fig.  125),  which  consists  in  pass- 
ing the  soft  nozzle  of  a  caoutchouc  bag  filled 
with  air  into  one  or  other  nostril  of  the  pa- 
Politzer's  method  of  inflating  the  middle  ear.  tient,  and  while  he  Swallows  a  mouthful  of 
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water,  compressing  the  nostrils  with  the  fingers  of  the  left  hand  so  as  to  prevent  the 
exit  of  air  through  them.  At  the  same  moment  the  right  hand  forcibly  expels  the 
air  from  the  bag  in  such  a  way  that,  finding  no  passage  open  except  the  Eustachian 
tubes,  it  rushes  up  them,  passes  into  the  tympanic  cavity,  and  pushes  out  the  mem- 
brana  tympani.  It  is  this  sudden  rush  of  air  against  the  external  wall  of  the  cavity 
which  t he  surgeon  listens  for  by  means  of  a  tube  of  India-rubber,  passing  from  the 
meatus  of  the  patient  to  that  of  the  surgeon.  In  cases  of  absence  of  the  meatus  a 
stethoscope  may  be  used,  by  which  the  surgeon  determines  at  which  point  the  air  im- 
pinges most  forcibly,  and  at  this  point  he  makes  his  opening.  If  hard  and  bony  at  this 
spot,  the  trephine  will  be  necessary,  if  soft,  the  knife  will  suffice,  making  a  crucial  open- 
ing and  keeping  the  opening  patent  by  means  of  tents  or  other  foreign  bodies.  In  con- 
genital cases  the  opening  ought  to  be  made  very  carefully,  watching  for  the  membrana 
tympani  ;  but  should  there  be  no  membrane  found  on  cutting  down  to  the  usual  position 
of  such  it  is  advisable  to  allow  the  artificial  opening  to  close  again.  If  the  deafness  before 
operating  is  very  great  it  is  probably  better  to  discountenance  any  operation,  as  the  results 
of  interference  with  congenital  malformations  of  the  ear  have  generally  been  by  no  means 
satisfactory. 

Cutaneous  affections  of  the  external  ear  Hypertrophy  from  chronic  in- 
flammation, eczema  (acute  and  chronic),  herpes,  impetigo,  pemphigus,  erysipelas,  affect 
the  auricle,  and  have  much  the  same  appearances,  follow  the  same  courses,  and  are  amena- 
ble to  the  same  treatment  as  in  other  parts  of  the  body.  Particular  attention  ought  to  be 
paid  to  any  skin  affections  which  may  be  present  in  the  neighborhood  of  the  auricle  espe- 
cially in  the  hair,  careful  note  being  paid  to  the  sort  of  pomade  or  other  applications  the 
patient  uses  for  cosmetic  purposes.  The  meatus  auditor! us  externus  ought  to  be  cleared 
once  daily  by  a  lukewarm  water  injection  of  any  collection  of  epidermis  or  cerumen  which 
is  apt  to  be  of  a  greater  quantity  than  normal  during  the  progress  of  the  skin  affection. 


Injuries  to  the  External  Ear. 

Injuries  to  the  external  ear  are  by  no  means  rare,  but,  happily,  if  confined  to  the  auri- 
cle, they  affect  the  hearing  of  the  sufferer  but  slightly.  Under  the  usual  treatment  tliey 
generally  do  well,  care  being  had  to  make  as  perfect  an  adjustment  of  the 
parts  as  possible.  In  18GG  Mr.  Bryant  treated  a  girl  of  twelve  years  of  age 
for  the  effects  of  an  ulceration  of  the  external  ear  some  years  previously. 
The  condition  of  the  ear  is  indicated  in  the  accompanying  engraving  (Fig. 
126).  By  paring  the  edges  of  the  pendulous  portions  of  the  auricle,  and  the 
skin  covering  over  the  parts  behind,  a  good-looking  entire  ear  was  made 
with  great  addition  to  her  comfort. 

The  tumors  of  which  the  auricle  may  be  the  seat  are  the  othae- 
matomatous,  gouty,  fibro-plastic,  fibrocartilaginous,  sebaceous,  erectile, 
epitheliomatous,  and  sarcomatous.  The  fibro-plastic  or  cheloid  has  been 
already  alluded  to  as  occurring  in  the  lobulus  of  the  ear  after  the  operation  of 
puncture.  I  have  seen  many  such,  the  largest  having  been  the  size  of  a  wal- 
nut (Fig.  127).  They  generally  do  well  after  excision,  but  if  not  thoroughly 
removed  will  grow  again.  The  otha-matomatous  requires  special  mention  Drawing  224»i 
but  the  others  are  to  be  recognized  and  treated  as  in  other  parts  of  the  body. 


Report  by  Dr.  Goodhart  on  Clieloid  Tumors  of  the  Ear. 

The  small  tumors  or  thickenings  of  the  skin  which  usually  go  by  the  name  of  cheloid 
(Alibert)  are  of  inflammatory  nature,  with  more  or  less  tendency  to  become  fibrous. 

These  drawings,  made  from  a  section  of  one  of  these  growths  in  the  lobule  of  an  ear 
which  had  been  pierced  for  an  earring,  show  the  microscopical  characteristics.  Its 
microscopical  appearance  was  that  of  a  fibrous  tumor.  It  will  be  seen  that,  in  addition 
to  newly  formed  fibrous  tissue,  there  is  also  a  great  deal  of  nuclear  germination  going  on. 

Idiopathic  hematoma  auris,  or  vascular  tumor  of  the  ear,  consists,  according  to  the 
latest  trustworthy  authorities,  of  a  degenerative  morbid  process  induced  by  general  dis- 
turbances of  nutrition.  The  cartilage  of  the  auricle  is  its  seat,  but  the  pathological 
appearances  differ,  as  some  have  found  the  perichondrium  separated  from  the  cartilage, 
while  others  have  found  "  pieces  of  the  cartilage  attached  to  the  perichondrium."  In 
other  cases  the  cartilage  has  been  found  thicker  but  no  harder  than  natural,  the  thick- 
ened part  presenting  no  appearance  of  a  cyst,  but  under  the  microscope  showing  hyper- 
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trophied  cartilage-cells  and  intercellular  matter.  This  idiopathic  hematoma  commences 
by  a  flushing  of*  the  auricle,  which  becomes  hot  and  painful.  In  a  few  hours  an  effusion 
of  blood  takes  place,  which,  generally  commencing  in  the  concha,  gradually  spreads  over 
the  auricle,  feeling  firm  to  the  touch,  but  allowing  of  fluctuation  being  detected  if  looked 
for  with  care.  It  is  believed  to  be  peculiar  to  patients  suffering  from  different  forms  of 
insanity,  general  paralysis  having  the  largest  share,  melancholia,  acute  and  chronic  mama 
and  dementia,  following  in  the  order  named.  Dr.  Hun  thinks  that  the  affection  obtains 
sucdi  an  exclusive  position  amongst  the  insane  that  he  holds  that  any  one  suffering  from 
hematoma  auris,  although  sane  at  the  time  of  observation,  ought  to  be  suspected  of  insanity. 


Fig.  127. 


Fig.  128. 


Cheloid  tumor  of  ear. 
Fig.  128  gives  the  microscopical  ap- 
pearances of  one  of  those  cheloid  tu- 
mors from  the  pencil  of  Dr.  Goodhart. 


Fig.  129. 


Hematoma  auris. 


^     Horny  layer  of  epidermis. 


Limiting  layer  of  epithelial 
cells. 


Corium  of  fibrous  tissue  with 
nuclear  elements  scattered 
through  it.  They  are  appa- 
rently inflammatory,  for  they 
do  not  alter  the  tissue  in  any 
way  ;  they  merely  lie  in  the 
spaces. 


Hyaline  bands  of  fibrous  tis- 
sue, taking  the  carmine  stain 
well,  but  having  no  definite 
structure. 


That  the  affection  occurs  in  persons  who  have  no  hereditary  history  and  show  no 
symptoms  of  insanity  is  undoubted,  but  whether  the  pathological  changes  at  the  seat  of 
the  tumor  are  the  same  in  those  cases  or  differ  in  the  other  cases  in  which  there  is  a  his- 
tory of  traumatic  injury  is  yet  undetermined,  though  I  am  inclined  to  believe  from  the 
cases  which  have  come  under  my  own  notice  that  those  resulting  from  injury  do  not  arise 
from  the  same  pathological  changes. 

The  modes  of  treatment  recommended  by  different  authorities  vary.  Gruber  recom- 
mends evacuation  of  the  fluid  and  coagula  and  the  after-use  of  a  compress  bandage,  while 
Wendt  relates  a  case  where  vascular  tumor  recurred  twice  after  incision,  but  passed  off 
under  lead-water  applications  and  compression.  I  have  tried  the  different  methods  pro- 
posed, once  passing  a  seton  through  the  tumor,  and  keeping  up  a  slight  discharge  from  it, 
and  find  them  get  well  under  all  the  different  methods.  Since  the  application  of  astringent 
lotions  and  a  compress  is  less  alarming  to  the  patient,  and  seems  as  effectual,  I  am  inclined 
to  follow  it  in  future  cases,  keeping  up  the  compression  by  a  modified  letter  clip  applied 
to  the  ear,  padding  the  arms  of  the  clip  so  as  to  prevent  injury  to  the  skin  of  the  auricle. 

♦ 

Affections  of  the  External  Meatus. 

To  examine  the  external  meatus  it  is  usually  necessary  to  employ  a  speculum  for  the 
purpose  of  straightening  and  widening  the  canal,  and  so  allowing  of  the  passage  of  rays 
from  a  natural  or  artificial  light.  The  specula  are  formed  of  silver  or  caoutchouc  and  are 
of  various  forms.    The  silver  speculum  of  Wilde,  with  a  round  aperture  at  the  narrow 
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end,  will  be  found  as  convenient  as  any,  it  being  necessary  to  have  three  or  four  different 
sizes.  If  available,  sunlight,  either  direct  or  reflected  from  a  white  cloud,  is,  I  think,  the 
best  mode  of  illumination,  as  it  gives  the  different  tints  of  the  meatus  and  tympanitic  mem- 
brane more  truly  than  any  artificial  light.  Seating  the  patient  near  a  window,  with  the 
ear  to  be  examined  away  from  the  window,  you  receive  the  rays  on  a  mirror  either  held 
in  the  hand  or  placed  on  the  forehead,  and  reflect  them  into  the  meatus  by  inclining  the 
mirror  to  the  required  angle.  If  yon  use  the  rays  direct  from  the  sun  itself  it  is  neces- 
sary that  a  plane  mirror  should  be  used,  the  usual  concave  mirror  soon  causing  such  an 
amount  of  heat  to  be  felt  at  the  spot  on  which  the  reflected  rays  are  thrown°that  the 
patient  cannot  endure  a  long  examination.  Should  sufficient  daylight  not  be  obtainable, 
an  argand  burner,  with  or  without  a  bull's-eye  lantern  placed  over  it,  will  act  as  a  <*ood 
substitute.  Having  arranged  your  flood  of  light  so  that  it  falls  on  the  auricle  and  external 
meatus,  you  take  the  superior  and  posterior  part  of  the  auricle  between  the  middle  and 
index  fingers  of  the  left  hand,  and,  pulling  the  auricle  backwards  and  upwards,  you  widen 
more  fully  the  lumen  of  the  meatus,  into  which  you  introduce  by  the  right  hand  the  small 
round  end  of  the  speculum.  Passing  it  gently  in  by  a  slightly  rotating  motion,  you  reach 
a  spot,  where,  there  being  no  foreign  body  to  occlude  the  view,  if  the  meatus  is  of  a  normal 
width  the  tympanic  membrane  will  be  exposed  to  view.  On  accomplishing  this,  the 
external  edge  of  the  speculum  is  passed  to  the  care  of  the  thumb  and  index  fingers  of  the 
left  hand,  which  move  it  in  different  directions  so  as  to  throw  rays  on  the  different  por- 
tions of  the  canal  and  the  tympanic  membrane,  while  the  right  hand  is  left  free  to  use  the 
mirror,  or  placing  the  mirror  on  the  forehead,  to  use  any  instruments  which  may  be 
necessary. 

The  most  frequent  change  in  the  external  meatus  which  comes  before  the  surgeon  on 
thus  looking  into  the  canal  is  an  accumulation  of  cerumen,  known  by  its  position,  form, 
color,  and  light  reflection.  It  occurs  on  account  of  some  hyperemia  of  the  ear,  of  which 
a  very  common  cause  is  the  irritation  arising  from  scratching  the  meatus  witli  pencils, 
pins,  &c.  ;  but  anything  which  causes  an  increased  flow  of  blood  to  the  lining  membrane 
of  the  meatus  will  cause  a  greater  accumulation  of  cerumen  than  normal.  I^also  occurs 
in  those  much  exposed  to  the  sun  and  dust,  in  those  who  perspire  freely,  and  in  the  old, 
in  whom  the  cerumen  is  denser  and  stiffer  than  in  the  young. 

The  subjective  symptoms  caused  by  such  accumulations  are  pain,  vertigo,  confusion  of 
ideas,  tinnitus  aurium,  and  deafness,  the  latter  symptom  being  often  characterized  by  its 
sudden  entrance  and  departure. 

The  prognosis  is  not  so  favorable  as  is  generally  supposed.  If  a  vibrating  tuning-fork 
placed  on  one  of  the  incisors  or  on  the  middle  line  of  the  vertex  is  not  heard  better,  or  so 
well,  in  the  affected  ear  as  in  the  non-affected,  you  may  expect  some  complication,  and 
the  mere  removal  of  the  cerumen  will  not  probably  be  followed  by  much  beneficial  result 
to  the  deafness.  Toynbee  gives,  as  the  results  of  his  removal  of  accumulations  of  cerumen 
from  the  meatus  causing  deafness,  a  table  of  165  cases,  of  which  60  were  cured,  43  were 
improved,  and  the  remaining  62  were  "either  but  slightly  or  not  at  all  improved."  Mr. 
Ilinton  gives  one  in  six  as  his  proportions  of  recovery  in  the  same.  It  will  thus  be  seen 
that  in  a  large  proportion  of  cases  of  accumulation  of  cerumen  in  the  external  auditory 
meatus  there  is  a  complication  present  which  does  not  give  way  on  the  removal  of  the 
cerumen,  and  which  clouds  the  prognosis  considerably. 

If  you  can  easily  lay  hold  of  the  accumulation  by  means  of  the  forceps  without  risk  of 
pushing  it  against  the  membrane,  and  without  causing  pain,  it  is  well  to  remove  it  in  that 
way,  especially  if  you  are  removing  it  for  the  purpose  of  obtaining  a  view  of  the  parts 
behind  which  you  wish  to  examine  on  account  of  some  affection  present,  as,  should  there 
be  some  abnormality  of  the  parts  behind,  the  passage  of  a  strong  current  of  water  might 
prejudice  them.  But  should  it  not  be  practicable  to  remove  the  accumulation  by  the  for- 
ceps without  causing  irritation,  the  syringe  must  be  used  in  the  manner  described  in  treat- 
ing of  foreign  bodies  in  the  meatus. 

A  lessening  of  the  secretion  is  sometimes  seen  in  acute  affections  of  the  middle  ear,  and 
in  nervous  deafness,  but,  before  making  your  diagnosis  in  such,  inquiry  of  the  patient  as 
to  what  he  has  done  to  the  ear  before  coming  to  you  is  useful  in  eliciting  a  good  reason 
for  the  condition  found.  The  use  of  some  slight  emollient  and  attention  to  the  primary 
cause,  if  any  such  is  detected,  comprises  the  treatment. 
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Foreign  Bodies. 

In  no  department  of  surgery  is  the  aphorism  that  "  blind  zeal  only  hurts"  more  neces- 
sary to  be  remembered  than  in  that  relating  to  foreign  bodies  in  the  ear.  The  form  of  the 
canal  is  so  peculiar,  being  that  of  a  spiral  turning  anteriorly  inwards  and  downwards,  and 
having  expansions  at  either  extremity,  and  the  forms  of  the  foreign  bodies  which  enter  or 
are  placed  in  the  meatus  are  so  varied,  that  the  efforts  to  remove  them  by  any  other  means 
than  a  current  of  water  must  be  used  only  where  the  practitioner  is  guided  by  an  accurate 
knowledge  of  the  anatomy  of  the  external  meatus,  if  damage  to  the  delicate  structures 
which  limit  the  inner  end  of  the  meatus  is  to  be  avoided.  So  common  are  forcible  attempts 
to  extract  by  those  unaccustomed  to  meet  such  cases,  that  it  is  exceptional  that  a  case  is 
seen  by  the  surgeon  before  such  efforts  have  been  made  as  have  caused  a  certain  amount 
of  inflammation  of  the  canal  and  its  consequent  lessening  in  calibre.  In  such,  where  the 
calibre  has  been  rendered  too  narrow  to  admit  of  the  passage  of  the  foreign  body  without 
considerable  force,  the  first  indication  is  to  allay  the  inflammation  by  rest,  leeches,  and 
fomentations.  The  exudation  having  been  absorbed,  and  the  canal  having  nearly  or  wholly 
resumed  its  normal  size,  the  surgeon  ought  to  determine  whether  there  is  a  foreign  body 
present,  and,  if  possible,  its  size,  form,  and  position,  for  cases  continually  occur  in  which 
a  patient  suffering  from  chronic  disease  of  the  middle  ear  has  the  feeling  of  a  foreign  body 
being  present,  while  others  are  either  the  subjects  of  delusion  from  other  causes,  or  are 
attempting  to  delude  you.  This  information  is  obtained  by  means  of  the  usual  mirror, 
speculum,  and  probe,  by  the  last  of  which  you  can  determine  if  the  body  is  hard  or  soft 
or  moves  easily.  If  the  last  is  the  case  you  may,  by  inclining  the  head  to  the  side  of  the 
ear  arfected,  shake  it  out,  or  by  laying  the  one  hand  on  the  ear  a  sharp  percussion  on  the 
hand  so  placed  may  remove  it.  But  the  persevering  use  of  an  injection  of  lukewarm 
water  from  a  four-  or  five-ounce  syringe,  the  point  of  the  nozzle  of  which  has  a  calibre  of 
from  one  to  two  millimetres,  is  the  method  which  ought  to  be  used  above  all  others, 
which  carries  with  it  the  least  danger,  and  is  by  far  the  most  successful.  A  bowl  being 
held  by  the  patient  so  that  the  rim  is  pressed  against  the  skin  close  under  the  lobule  of 
the  ear,  the  surgeon  draws  the  auricle  upwards  and  backwards  so  as  to  straighten  the 
external  meatus,  and  the  nozzle  being  passed  slightly  within  the  external  opening  and 
pressed  against  the  upper  wall,  a  moderately  forcible  current  is  made  to  pass  along  the 
upper  wall,  sweep  across  the  inembrana  tympani,  and  by  it  is  directed  outwards,  in 
which  latter  course  it  meets  with  the  foreign  body,  and,  carrying  it  with  it,  forces  it 
along  the  lower  wall  of  the  canal  and  out  at  the  external  opening.  It  may  be  neces- 
sary to  change  the  position  of  the  patient's  head  so  as  to  give  the  stream  a  different 
direction,  according  to  the  position  of  the  foreign  body  in  the  canal,  the  endeavor  being 
always  to  pass  the  inward  current  beyond  the  body,  which  ought  to  be  influenced  only 

by  the  outward  rush.    Should  the  body  be  impacted  it 
Fig.  130.  may  be  necessary  to  loosen  it  by  the  probe  before  you  can 

remove  it  by  the  syringe,  but  the  first  injections  generally 
suffice  to  do  this.  This  failing,  which  is  extremely  rare, 
and  the  body  being  soft,  you  may  pass  a  hook  into  it  from 
the  side  and  so  extract  it ;  or  should  it  be  too  large  for 
this  you  may,  having  fixed  it  with  the  hook  so  as  to  pre- 
vent it  passing  further  in  by  your  manipulations,  pull 
pieces  out  of  it  by  means  of  small  kneed  forceps  and  so 
reduce  its  bulk  sufficiently  to  extract  by  the  hook.  When 
the  body  is  hard  and  so  formed  that  the  current  cannot 
have  much  influence  upon  it,  and  a  hold  by  forceps  or 
hook  cannot  be  obtained,  Lowenberg's  method  of  bring- 
ing the  point  of  a  camel's-hair  pencil  armed  with  joiners' 
glue  or  other  glutinous  material  into  contact  with  the  body, 
allowing  the  viscous  substance  to  harden  and  thus  binding 
the  pencil  and  the  foreign  body  together  and  so  extracting 
Syringing  ear.  them,  is  sometimes  useful.    Many  other  instruments  have 

been  proposed  to  removed  foreign  bodies,  most  of  which 
are  not  worthy  of  a  place  in  the  surgeon's  armamentarium,  but  mention  must  be  made  of 
Wilde's  wire  snare,  which  may  be  found  very  useful  and  has  the  advantage  of  being  very 
safe,  and  Mr.  Durham's  ear  forceps,  which  allows  of  the  passage  of  the  instrument  through 
a  narrow  speculum — a  very  great  desideratum. 

It  may  happen  that  none  of  the  above-mentioned  means  will  enable  you  to  extract  the 
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body,  and  yet  the  symptoms  of  pressure  on  the  nervous  structures— giddiness,  confusion, 
delirium,  &c — are  so  urgent  that  removal  is  imperative.  In  such  you  may  be  compelled 
to  place  the  patient  under  chloroform,  enter  the  meatus  by  loosening  the  auricle  from  its 
superior  attachments,  or  through  the  mastoid  process,  and  so  reach  the  offending  body  and 
extract.  But  resort  to  such  serious  measures  will  only  be  called  for  by  the  most  pressing 
symptoms,  and  then  probably  in  cases  where  violent  unsuccessful  efforts  to  extract  have 
been  made,  as  the  mere  presence  of  a  foreign  body  in  the  external  meatus  rarely  causes 
much  pain  or  annoyance. 

Before  attempting  to  remove  certain  bodies  it  is  necessary  to  place  them  in  a  condition 
favorable  to  their  removal  or  to  allay  the  unbearable  irritation  caused  by  some  of  them. 
For  example,  a  ball  of  cerumen  may  be  so  hard  that  no  instrument  will  pierce  it  suffi- 
ciently to  give  the  surgeon  sufficient  purchase  upon  it  to  extract  it,  or  it  may  be  too  large 
to  pass  the  isthmus  of  the  external  meatus  without  the  use  of  undue  force.  In  such  you 
are  compelled  to  soften  it  by  repeated  soakings  in  hot  water  or  a  solution  of  glycerine,  or 
some  alkaline  solution,  before  endeavoring  to  break  it  up.  Again,  when  some  small 
animal  has  passed  into  the  ear  and  its  movements  are  causing  great  annoyance  by  irri- 
tating the  excessively  sensitive  tympanic  membrane,  it  is  necessary  to  introduce  tobacco 
smoke  or  water,  or  a  little  spirit  and  water,  or  oil,  to  kill  it,  and  at  once  allay  the  irrita- 
tion before  attempts  at  removal  are  undertaken. 

Maggots  are  sometimes  found  in  the  external  meatus  and  tympanic  cavity,  especially  in 
cases  of  otorrhea,  and  are  generally  difficult  to  remove.  Should  the  membrane  not  be 
perforated  the  syringe  will  suffice,  but,  as  in  the  cases  in  which  they  are  mostly  found  the 
membrane  is  perforated,  the  forceps  is  found  more  effectual.  To  allay  the  pain  generally 
occasioned  by  their  presence  the  injection  of  ten  drops  three  or  four  times  daily  of  a  luke- 
warm solution  of  a  grain  of  acetate  of  lead  and  a  grain  of  acetate  of  morphia  in  an  ounce 
of  water  will  be  found  of  service.  Various  kinds  of  aspergilli  are  met  with,  especially  in 
climates  warmer  than  that  of  England  ;  but  even  in  England  they  are  more  common  than 
is  generally  believed,  judging  from  the  cases  reported  in  the  medical  journals  as  rarities 
and  worthy  of  notice.  The  appearance  on  examining  the  meatus  with  the  speculum  is  as 
if  fine  meal  had  been  blown  into  the  ear,  or  as  if  "  coal  dust  had  been  blown  on  to  white 
sand."  The  true  diagnosis  can  be  made  certain  by  the  microscope  only.  The  parasiti- 
cides proposed  are  many,  but  warm  water  often  used  or  a  mixture  of  spirit  and  water  will 
siiflice  in  all  cases. 

Should  it  be  found  after  the  removal  of  any  foreign  body  that  the  tympanic  membrane 
has  changed  its  position,  and  does  not  of  itself  recover  its  normal  situation,  the  air-bag  or 
catheter  or  the  vacuum  speculum  may  be  of  benefit  in  assisting  you  to  replace  it. 

A  piece  of  wadding  should  be  lightly  inserted  in  the  meatus  after  the  removal  of  the 
foreign  body,  and  kept  there  for  some  hours,  so  as  to  protect  the  irritated  parts  from  cold, 
strong  noises,  &c. 

It  ought  to  be  remembered  that  foreign  bodies  in  the  ear  may  cause  many  reflex 
•actions,  such  as  tickling  in  the  throat,  giddiness,  pain  and  heaviness  in  the  head,  vomit- 
ing, cough  and  expectoration,  sneezing,  anajsthesia  of  side,  epilepsy,  &c. 

Furuncles  of  the  external  meatus  originate  generally  in  one  of  the  hair-folli- 
cles or  in  one  of  the  ceruminous  glands.  They  occur  mostly  as  the  symptom  of  some 
constitutional  affection,  in  which  case  they  are  associated  with  boils  on  other  parts,  or  of 
some  deeper  local  chronic  inflammatory  lesion,  and  are  considered  in  such  as  a  favorable 
sign.  The  long-continued  use  of  astringent  lotions,  especially  of  alum  solution,  seems  to 
place  the  meatus  in  a  condition  favorable  to  their  formation,  if  it  be  not  the  actual  cause 
in  some  cases.  The  symptoms  they  occasion  are  great  throbbing  and  pain,  consequent  on 
the  unyielding  condition  of  the  skin  and  connective  tissue  of  the  external  meatus  to  the 
pressure  from  the  accumulating  pus,  fever  (especially  during  the  evening),  sometimes  tin- 
nitus, a  feeling  of  tension  in  the  ear,  and  more  or  less  deafness,  according  to  the  position 
and  extent  of  the  inflammation.  They  occur  at  all  ages  and  in  all  constitutions,  but 
middle  age  obtains  by  far  the  majority  of  cases.  The  prognosis  is  favorable,  though  you 
may  be  unable  to  check  the  formation  of  new  crops,  which  go  on  for  months,  even  in  the 
most  robust  people. 

The  treatment  is  conducted  either  with  a  view  to  arrest  the  development  of  the  abscess, 
or  the  formation  being  complete  to  give  the  pus  free  exit.  The  former  may  be  brought 
about  by  painting  the  swelling  with  a  strong  solution  of  nitrate  of  silver  (3ss — 5j  t0  oj  of 
water)  or  a  solution  of  sulphate  of  zinc  of  the  same  strength.  The  latter  is  best  accom- 
plished by  a  small  narrow  knife,  so  narrow  in  the  blade  and  handle  that  it  does  not 
exclude  your  view  of  the  part  while  making  a  free  incision  through  the  boil.  After 
20 
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making  the  incision  I  find  it  useful  to  apply  a  vacuum  speculum  (Siegle'6— see  article  on 
Affections  of  the  Membrana  Tympani)  to  the  meatus,  and  by  suction  empty  the  abscess 
as  much  as  possible  of  pus  and  at  the  same  time  obtain  a  "free  flow  of  blood  from  the 
wound.  The  application  of  moist  heat  afterwards  by  frequently  filling  the  car  with  M  ann 
water,  and  laying  for  half  an  hour  or  so  a  cataplasm  over  the  whole  ear  so  filled,  of  leeches 
in  front  of  the  tragus  if  there  is  much  pain,  or  of  a  plug  of  cotton  which  has  been  satu- 
rated with  glycerine  (Fisher),  changed  twice  daily,  for  the  same  purpose,  and  the  judicious 
use  of  purgatives,  result  in  a  favorable  termination  to  the  particular  boil  in  question,  but 
the  constitutional  treatment  must  follow  to  prevent,  if  possible,  the  development  of  oile  rs. 
As  a  local  preventive,  Mr.  Hinton  considered  that  the  application  to  the  meatus  of  red  or 
white  precipitate  ointment  was  of  service. 

Narrowing  of  the  meatus  in  the  cartilaginous  portion  occurs  not  unfrequently  in 
the  aged,  on  account  of  the  tense  tissue-bundles  of  the  posterior  and  upper  walls  having 
become  loosened  and  sunk  forwards  against  the  anterior  wall.  This  narrowing  seldom 
leads  to  complete  closure,  and  therefore  does  not  influence  the  hearing  power  to  any  extent, 
but  its  presence  prevents  the  normal  exit  of  the  cerumen,  and  so  tends  to  the  formation 
of  cerumen  balls  beyond  the  narrowed  part  of  the  meatus  and  their  results.  Other 
narrowings,  besides  those  which  are  congenital,  arise  from  thickening  of  the  skin  after 
frequent  attacks  of  inflammation  of  the  meatus,  after  furuncle  and  other  tumors,  eczema, 
and  the  long  use  of  astringent  lotions  or  ointments.  Except  in  the  case  of  tumors,  you 
may  widen  the  canal  by  the  use  of  the  Laminaria  digitata  or  sponge  dilators  sufficiently 
to  form  your  diagnosis  and  apply  remedies. 

Treat  any  affection  of  the  tympany  cavity  which  may  be  present.  Keep  the  canal 
clear  of  cerumen  and  epidermis  by  injections  of  lukewarm  water  or  the  passage  of  a  dry 
camel's-hair  pencil,  and  by  the  use  of  small  ivory  bougies,  gradually  increased  in  size  so 
that  the  amount  of  pressure  may  be  kept  up,  promote  absorption. 

Exostoses  of  the  meatus  are  found  in  individuals  of  the  gouty,  rheumatic,  and 
syphilitic  diatheses,  though  their  connection  with  this  last  diathesis  is  not  well  established. 
They  are  certainly  frequent  in  the  meatus  of  good  livers,  who  are  likely  to  have  their 
mucous  membranes  frequently  congested.  On  looking  into  the  meatus  an  elevation  is 
seen,  generally  about  the  middle  third,  the  skin  over  which  is  reddened  and  moist,  and 
pressure  on  which  by  the  sound  causes  pain. 

The  treatment  is  not  satisfactory,  unless  the  exostosis  has  a  pedicle,  in  which  case  it  may 
be  broken  off.  In  other  cases,  having  paid  attention  to  any  affection  causing  congestion 
of  the  mucous  membrane  of  the  tympanic  cavity,  the  application  of  iodine  to  the  growth 
itself,  and  behind  the  ear,  so  as  to  keep  up  a  slight  counter-irritation  for  a  lengthened 
time,,  and  the  exhibition  of  it  internally,  offer  the  best  hopes  of  resolution.  Should,  how- 
ever, the  exostosis  prevent  the  exit  of  pus  from  the  parts  internal  to  it,  the  formation  of  a 
channel  by  a  hammer  and  chisel,  trephine,  dentists'  drill,  or  electrolysis,  and  the  main- 
taining of  it  by  tents,  may  be  imperative  for  the  purpose  of  keeping  the  parts  clean  and 
the  application  of  medicaments  to  the  parts  beyond. 

Hyperostosis  of  the  bony  meatus  is  seen  after  a  chronic  otorrheca  and  gene- 
rally extends  through  the  whole  of  the  bony  canal.  It  is  caused  by  inflammation  of  the 
periosteum,  which  results  in  a  well-developed  bony  formation.  The  skin  along  the  nar- 
rowed portion  of  the  canal  is  more  or  less  congested.    The  treatment  is  that  of  exostosis. 

Molluscous  tumors  of  the  meatus  consist  of  accumulated  laminae  of  epidermis  and 
sebaceous  matter,  enveloped  in  a  thick  membrane.  Though  thus  composed  of  compara- 
tively innocuous  material,  they  have  the  power  of  causing  absorption  of  the  bone  lying  in 
contact  with  it,  passing  through  it  by  a  clean  cut  aperture  without  affecting  the  bony  sides 
of  the  canal  thus  caused,  and  so  pursuing  their  course  pass  to  and  press  on  the  part? 
beyond,  causing  symptoms  varying  according  to  the  parts  implicated.  The  diagnosis  of 
this  molluscous  tumor  from  exostosis  is  made  by  pressing  a  probe  on  the  skin  over  the 
tumor,  and  noting  the  hardness  of  the  enlargement.  Laying  open  the  tumor,  washing  out 
the  accumulated  epidermis  by  the  syringe,  and  withdrawing  by  the  forceps  the  lining 
membrane,  is  the  treatment  recommended. 

Syphilitic  affections  of  the  meatus  occur  as  fissures  and  ulcerations  near  the 
orifice,  condylomata,  and  exostoses.  The  ulcerations  exhibit  the  usual  punched-out  irregu- 
lar contour  and  discharging  surface.    The  treatment  is  the  usual — general  and  local. 

Inflammation  of  the  external  auditory  meatus,  or  ostitis  externa,  is 
an  inflammatory  affection  of  the  cutaneous  tissues  of  that  canal,  involving  more  or  less, 
according  to  the  violence  of  the  attack,  the  periosteum  of  the  osseous  part  of  the  canal  and 
the  membrana  tympani.    The  patient  complains  of  a  continual  itching  sensation,  with  a 
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feeling  of  heat  and  dryness  in  the  canal,  which  compel  him  to  pass  any  suitable  instrument 
which  may  be  at  hand  into  the  meatus  for  the  purpose  of  scratching  the  part  implicated. 
This  irritation  may  pass  off  without  forcing  the  patient  to  seek  advice,  or  it  may  pass  on 
to  ""<■  of  pain  shooting  over  all  the  affected  side  of  the  head,  increased  by  every  motion  of 
tin-  head,  or  by  mastication,  and  accompanied  by  a  feeling  of  fulness  in  the  ear,  by  fever 
and  deafness.  After  this  congested  state  has  lasted  for  two  or  three  days  that  of  exuda- 
tion enters,  at  first  as  a  bright  watery  discharge,  which  gradually  assumes  a  mucous  char- 
acter, and  this  in  its  turn  gives  way  to  a  yellow  purulent  appearance.  The  pain,  which 
till  now  has  been  usually  severe,  subsides  when  the  purulent  discharge  shows  itself,  or  soon 
afterwards,  and  the  patient  feels  lighter  and  freer  of  the  sensation  of  "  numbness"  or 
"  fulness"  of  which  he  before  complained.  A  favorable  termination  without  any  treatment 
may  now  take  place,  though  more  frequently  the  affection  becomes  chronic,  and  the  patient 
sutlers  from  recurrent  attacks  on  being  affected  by  any  exciting  cause. 

In  examining  the  ear  it  is  not  always  easy  to  arrive  at  a  satisfactory  diagnosis  on  account 
of  the  painful  swelling  of  the  canal,  which  is  particularly  sensitive  about  the  middle  third, 
and  resents  the  introduction  of  a  speculum.  When  you  are  able  to  introduce  the  speculum 
sufficiently  well  to  see  the  inner  part  of  the  meatus  you  may  find  a  mass  of  moist  or  mace- 
rated white  epidermal  lamellae  obstructing  your  view  of  the  membrane,  necessitating  the 
careful  use  of  the  forceps  or  injection  of  warm  water  for  their  removal.  Having  removed 
these  and  obtained  a  view  of  the  membrana  tympani,  you  find  in  those  cases  in  which  that 
membrane  is  affected  (and  it  is  rare  that  you  are  consulted  before  it  is  so),  the  vessels  of 
the  membrane  increased  in  number  and  size  and  fully  injected,  or,  if  the  case  has  reached 
a  further  stage,  the  single  vessels  are  no  longer  visible,  and  the  whole  has  a  resemblance 
to  a  red  blennorrhoeic  conjunctiva.  The  natural  angle  formed  by  the  skin  of  the  external 
meatus  and  its  continuation  with  the  dermoid  layer  of  the  membrana  tympani  is  oblite- 
rated, or  nearly  so,  by  the  pressure  of  the  exudation  inside  the  cutaneous  tissues.  But  the 
exudation  may  be  so  great  and  may  have  so  narrowed  the  canal  of  the  meatus  that  only  a 
small  part  of  the  membrane  can  be  seen,  its  appearance  depending  upon  the  part  seen  and 
the  stage  of  the  affection.  The  acute  stage  being  neglected,  it  passes  gradually  into  the 
chronic  form,  in  which  there  is  generally  little  swelling  of  the  meatus,  possibly  here  and 
there  slightly  macerated  or  pus-covered  spots  which  bleed  easily  on  being  acted  on  by  the 
speculum,  or  brown,  badly-smelling  crusts  standing  upon  half-dried  secretions.  The 
amount  of  secretions  vary  from  a  moisture  discernible  at  the  external  opening  of  the 
meatus  to  three  or  four  ounces  daily  of  a  high-smelling  yellow  discharge,  and  changes  by 
the  seasons  and  other  influences.  The  alarming  results  of  the  affection  are  dependent 
upon  the  continuance  of  this  otorrhoea,  which,  if  of  long  standing,  may  cause  opacity  or 
thickening  of  the  membrane,  polypi,  maceration  of  the  surrounding  tissues,  with  ulceration 
of  the  membrane  and  its  consequences,  inflammatory  and  purulent  processes  in  the  dura 
mater  and  its  sinuses.  These  latter  are  especially  frequent  in  children  in  whom  the  con- 
ditions for  the  transmission  of  such  processes  are  easy. 

The  diagnosis  of  this  diffuse  inflammation  of  the  meatus  from  that  of  furuncle  of  the 
meatus  is  made  by  means  of  a  speculum  in  which  a  small  mirror  placed  at  the  end  of  the 
instrument  may  be  revolved  so  as  to  give  the  observer  a  reflected  image  of  the  different 
parts  of  the  meatus  in  succession,  or  by  means  of  Blake's  small  mirrors;  or  should  neither 
ot  these  be  admissible  by  the  contraction  of  the  meatus,  by  the  moist  appearance  of  the 
dermoid  covering  of  the  membrana  tympani  in  furuncle,  the  same  layer  in  otitis  externa 
having  the  appearance  of  the  rest  of  the  meatus. 

The  causes  of  inflammation  are  the  passing  of  any  acute  or  chronic  exanthemata  to  the 
meal  us,  irritation  or  injuries  to  the  ear,  as  by  the  application  of  heat  or  spirits  to  the 
meatus,  the  prolonged  use  of  injections,  the  pressure  of  foreign  bodies,  the  passage  of  cold 
currents  of  air  or  water,  the  non-drying  of  the  ear  and  hair  around  it  thoroughly  after 
washing,  the  presence  of  fungi,  and,  in  short,  anything  causing  a  congestion  and  irritation 
of  the  lining  membranes  of  the  meatus. 

The  affection  may  run  its  course  in  ten  or  fourteen  days  if  the  purulent  stage  has  not 
been  reached,  but  that  stage  having  supervened  it  lasts  from  five  to  eight  weeks  generally. 

rhe  prognosis  in  a  usual  primary  case  under  treatment  is  favorable,  but  relapses  are 
common.  The  form  following  an  acute  exanthem  is  very  different,  as  should  the  middle- 
ear  inflammatory  process  be  well  developed,  and  the  membrane  much  affected,  the  chances 
ot  saving  an  entire  membrane  are  lessened. 

1  In-  treatment  is  etiological.  If  there  are  foreign  bodies  present  their  removal  demands 
your  first  attention,  and  after  this  the  prevention  of  any  purulent  accumulation  and  the  use 
of  frequent  injections  of  warm  water  are  the  chief  treatment.    Should  the  swelling  be 
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great,  scarification  of  the  meatus,  or  an  incision  and  abstraction  of  blood  by  the  vacuum 
speculum,  seems  to  be  of  more  use  than  any  other  means  in  causing  a  speedy  subsidence 
of  the  thickened  membrane,  which  you  may  also  assist  by  keeping  up  a  pressure  on  the 
circumference  of  the  canal  by  charpie  gently  pressed  into  the  meatus,  being  careful  that 
the  charpie  is  frequently  renewed  and  the  meatus  cleared  of  discharge.  What  is  called 
Wilde's  incision,  from  its  having  been  first  brought  into  notice  by  Sir  William  Wilde,  is 
a  favorite  means  of  remedy  with  some,  and  in  the  relief  of  pain,  or  as  a  means  of  giving 
exit  to  any  exudation  which  may  have  passed  towards  the  mastoid  process,  is  very  useful. 
It  consists  in  making  an  incision  down  to  the  bone  over  the  mastoid  process,  at  a  distance 
of  from  half  to  three-quarters  of  an  inch  from  the  auricle,  carefully  avoiding,  if  possible, 
severing  the  posterior  auricular  artery.  The  application  of  leeches  in  front  of  the  tragus 
(should  the  patient  be  too  timid  to  allow  of  the  abstraction  of  blood  by  incision  or  scarifica- 
tion) is  advisable  where  the  pain  is  severe.  During  the  painful  stage  no  strong  astringent 
lotions  must  be  used,  those  of  a  sedative  nature  being  preferred,  as  morphia,  in  the  strength 
of  gr.  j  to  aq.  dest.  ^ss,  or  sulphate  of  atropine  gr.  ij  to  This  stage  being  passed,  the 
use  of  the  customary  astringent  lotions — alum,  sulphate  of  copper,  sulphate  of  zinc,  in 
solutions  of  from  one  to  four  grains  to  the  ounce,  or  nitrate  of  silver  of  from  ten  to  twenty 
grains  to  the  ounce — are,  with  attention  to  any  complication  of  the  middle-ear  apparatus 
and  to  the  diathesis  present,  sufficient  to  insure  a  favorable  course.  Should  the  affection 
have  assumed  the  chronic  form,  stronger  solutions  of  the  astringents  mentioned  ought  to 
be  employed;  and  the  keeping  up  of  a  counter-irritation  behind  the  mastoid  by  tincture 
of  iodine,  cantharides  ointment,  or  other  irritant,  will  be  found  serviceable. 

Polypus. 

Aural  polypi  generally  show  themselves  during  a  chronic  purulent  discharge  from  the 
tympanic  cavity  or  external  meatus,  and  are  not  only  caused  by  such  a  discharge,  but  are 
themselves  a  means  of  increasing  it  by  furnishing  an  additional  secreting  surface,  and,  by 
preventing  the  exit  of  discharge,  keeping  the  parts  pressed  upon  by  the  pus  in  an  un- 
healthy irritable  condition.  They  are  of  different  forms  and  appearances,  being  of  a 
lively  red,  rich  in  blood,  soft  and  easily  bled  by  touching,  or  firm  and  solid  with  a  glancing 
surface,  grape-like  or  ragged,  so  small  that  their  presence  can  only  be  determined  by  a 
careful  inspection  of  the  deeper  parts,  or  so  large  that  they  protrude  from  the  meatus. 
Their  positions  are  as  varied  as  their  forms,  as  they  arise  from  any  part  of  the  meatus  or 
tympanic  cavity  or  membrane,  the  different  authorities  not  being  agreed  as  to  which  are 
the  most  frequent  sites.  Happily  their  diagnosis  and  treatment  are  the  same,  the  former 
being  their  capability  of  displacement  by  the  sound,  and  the  latter  their  removal  either  by 
caustics,  astringents,  the  forceps,  scissors,  knife,  hooks,  the  galvanic  cautery,  or  Wilde's 
snare.  If  the  polypus  is  sensitive,  which  is  not  usually  the  case,  and  the  patient  will  not 
suffer  the  removal  by  instruments,  the  application  of  undiluted  liquor  plumbi,  or  alum,  or 
tannin  powder,  regularly  for  a  time,  care  being  taken  that  each  new  application  meets 
with  a  clean  surface,  will  suffice ;  but  the  treatment  above  all  others  is  the  immediate  re- 
moval by  instruments  as  far  as  possible,  and  the  application  thereafter  to  the  root  of  some 
caustic,  such  as  acetic,  nitric,  or  chromic  acid,  by  means  of  a  glass  rod  or  a  piece  of  wood. 
The  instruments  employed  for  the  purpose  are  numerous,  those  which  I  find  most  useful 
being  Wilde's  snare,  Durham's  forceps,  and  Hinton's  forceps.  Wilde's  snare  is  especially 
valuable,  as  by  its  means  you  are  capable  of  reducing  a  polypus  to  a  considerable  extent 
without  endangering  any  of  the  structures  near  it,  while  the  others  have  the  advantage  of 
easier  adaptation  to  an  excrescence  which  is  difficult  of  reaching.  Should  the  polypus  be 
very  small,  or  so  situated  that  you  cannot  use  a  cutting  or  tearing  instrument,  the  appli- 
cation of  a  thin  layer  of  nitrate  of  silver,  obtained  by  heating  a  crystal  of  the  caustic  over 
the  flame  of  a  spirit  lamp  and  placing  a  probe  or  piece  of  stout  silver  wire  against  the 
heated  crystal,  will  be  found  useful  in  cauterizing  it,  and  at  the  same  time  limiting  the 
application  to  the  desired  spot,  which  is  not  so  easy  when  solutions  are  employed.  After 
the  removal  of  the  polypus  the  disease,  of  which  the  growth  was  only  a  symptom,  must 
be  attended  to. 

Affections  of  the  Middle  Ear. 

Injuries  to  the  membrana  tympani  Rupture  of  a  healthy  tympanic  mem- 
brane is  usually  caused  by  the  introduction  of  some  sharp  instrument  through  the  external 
meatus,  the  efforts  to  extract  some  foreign  body  from  that  canal,  or  by  a  sudden  concus- 
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sion  over  the  auricle,  as  by  a  blow  from  the  hand,  the  unexpected  explosion  of  artillery, 
or  such  like.  Tlie  diagnosis  of  rupture  in  such  is  easily  ascertained,  but  medico-legal 
questions  sometimes  arise  in  which  it  is  necessary  to  determine  whether  a  rupture  was 
caused  by  a  blow  on  the  ear  or  was  present  before  the  blow  was  given,  or  whether  the 
membrane  was  in  such  an  unhealthy  condition  that  it  would  be  easily  injured.  The  rup- 
ture of  a  healthy  membrane  caused  by  a  blow  is  usually  a  long  gaping  tear, — the  gaping 
depending  on  the  action  of  the  radiating  fibres  of  the  middle  layer, — the  edges  of  which 
have  a  coating  of  blood  upon  them.  The  rest  of  the  membrane  is  healthy,  free  of  thick- 
ening, opacities,  cretaceous  or  other  deposits,  though  possibly  hyperaemic.  On  passing  a 
current  of  air  through  the  Eustachian  you  hear  a  continuous  broad  soft  sound,  unlike  the 
broken  hiss  from  the  perforation  of  a  diseased  membrane,  unless  some  time  has  elapsed 
since  the  rupture  was  made,  in  which  case  infiltration  and  exudation  may  have  occurred, 
giving  the  appearances  and  sounds  of  a  diseased  membrane.  The  prognosis,  unless  pus 
has  formed  to  some  extent,  and  deafness  to  a  considerable  extent  is  present,  is  very  favor- 
able, and  the  perforation  will  be  quickly  healed  without  further  treatment  than  keeping 
the  membrane  protected  from  cold.  Should,  however,  considerable  deafness  and  tinnitus 
have  occurred  from  a  blow,  either  with  or  without  rupture  of  the  membrane,  the  prognosis 
is  unfavorable,  as  probably  the  stapes  has  been  driven  into  the  labyrinth,  tearing  the 
nerve-fibres  and  possibly  remaining  fixed  there,  and  you  must  keep  the  patient  a  length- 
ened time  under  observation  before  giving  any  opinion  of  what  the  results  will  be. 

Inflammation  of  the  membrana  tympani,  or  myringitis,  is  probably 
always  associated  with  some  affection  of  the  internal  or  external  parts  contiguous  to  it. 
The  diagnosis  and  treatment  will  be  found  in  the  description  of  inflammation  of  the 
external  meatus. 

In  examining  the  membrana  tympani  the  points  to  be  noted  are  its  color,  transparency, 
lustre,  light  cone,  inclination,  curvature,  entirety,  tension,  whether  adhesions  are  present 
or  not,  and  the  position  of  the  malleus,  especially  of  its  short  pro- 
cess. For  a  full  description  of  these  we  must  refer  the  reader  to  ^1G'  131. 
Politzer's  '  Beleuchtungsbilder  des  Trommelfells  im  Gesunden  und 
Kranken  Zustande,'  Wien,  1865,  but  the  following  short  note  of 
changes  seen  in  the  most  common  affections  in  which  it  is  impli- 
cated may  be  found  useful  in  diagnosis.  In  acute  inflammation 
the  membrane  is  smooth  and  glistening,  and  more  or  less  red  ac- 
cording to  the  amount  of  hyperaemia  present.  When  the  mucous 
layer  is  hypertrophied,  and  accordingly  a  greater  amount  of  secre- 
tion present  than  in  the  normal  state,  the  membrane  is  less  shining 
than  natural,  and  has  a  whitish-gray  parchment  look.  If  there  is  Appearance  of  membrana 
a  considerable  accumulation  of  mucus  which  has  lain  in  contact  tympani,  showing  the  reia- 
with  the  membrane  for  some  time,  it  assumes  a  sodden  appearance  /R^t earf  t0  eacll0ther' 
as  if  the  parchment  had  been  steeped  in  fluid.    The  changes  of 

inclination  and  curvature  of  the  membrane  depend  upon  closure  of  the  Eustachian  tube, 
adhesions  to  the  other  walls  of  the  cavity,  accumulations  of  pus,  mucus,  or  tumors,  inter- 
nal or  external  to  the  cavity,  and  perforations  or  thinnings  of  the  membrane,  and  can 
only  be  diagnosed  by  seeing  numerous  cases  at  an  aural  clinique.  The  fact  that  usually 
only  one  eye  is  brought  to  bear  at  a  time  on  the  membrane  makes  it  difficult  for  the 
observer  to  judge  of  displacements,  protrusions,  or  any  changes  in  which  the  judging  of 
distance  is  required  till  he  has  accustomed  himself  to  the  use  of  one  eye  only. 

Chronic  perforation  of  the  membrana  tympani  is  one  of  the  most  common 
affections  of  the  ear  on  which  you  will  be  consulted.  The  diagnosis  of  the  affection  is 
easy,  either  by  the  speculum,  by  asking  the  patient  to  drive  a  current  of  air  by  a  forcible 
expiration  through  the  Eustachian  tubes,  the  nostrils  and  lips  being  held  firmly  together — 
this  method  being  called  Valsalva's  method — by  passing  a  current  of  air  from  Politzer's 
bag,  as  described  under  malformations  of  the  external  ear.  or  by  passing  the  Eustachian 
catheter  and  forcing  a  current  of  air  from  the  mouth  or  from  an  India-rubber  bag  through 
the  catheter.  By  these  three  last  methods  you  will  obtain — the  Eustachian  tubes  being 
open — a  sound  more  or  less  of  a  hissing  character,  depending  upon  the  rush  of  a  column 
of  air  through  a  small  orifice.  The  usual  causes  of  the  perforation  of  the  membrane  apart 
from  those  of  a  traumatic  origin  are  scarlet  fever,  measles,  tuberculosis,  and  any  greatly 
debilitating  affection  in  which  the  mucous  membranes  are  affected. 

The  prognosis  is  regulated  greatly  by  the  dyscrasia  present,  but  it  ought  always  to  be 
remembered  that  a  perforation  may  heal  without  leaving  any  discernible  pathological 
changes,  and  without  in  the  slightest  recognizable  degree  lessening  the  power  of  hearing. 
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The  hopes  for  such  a  happy  result  are  the  greater  the  shorter  the  acute  attack  which  has 
caused  the  perforation,  while  it  is  rare  after  a  chronic  affection  accompanied  by  oiorrhoea ; 
but  no  opinion  ought  to  be  hazarded  till  you  have  carefully  washed  out  the  car  and  seen 
the  extent  of  the  perforation  and  losses  which  have  already  resulted  therefrom.  The 
process  of  healing  is  known  by  a  gradual  diminution  of  the  secretion  and  of  the  perforation, 
the  cicatrix  being  formed  by  the  dermoid  and  mucous  layers,  but  of  a  much  more  delicate 
structure  than  the  natural  layers,  and  not  separable  into  lamina?.  The  hopes  of  cicatriza- 
tion are  at  an  end  for  the  time  when  the  edges  of  the  perforation  become  cicatrized  and  a 
gap  still  remains,  but  a  new  impetus  may  be  given  to  the  regeneration  by  any  future 
affection  which  causes  a  hyperemia  in  the  part  and  a  softening  of  the  cicatricial  edges  of 
the  perforation. 

In  the  treatment  of  a  perforation  the  rule  is  to  close  it  if  possible,  on  account  of  the 
exposure,  caused  by  the  perforation  of  the  tender  mucous  membrane  of  the  tympanic 
cavity  to  cold  air  or  water,  dust  and  other  foreign  bodies.  These  by  their  irritation  may 
cause  a  purulent  discharge,  and  that  being  once  present  may  lead  to  results  of  the  most 
disastrous  nature.  But  if  the  perforation  have  existed  some  time,  and  be  of  a  considerable 
extent,  the  question  arises  whether  the  closing  of  the  perforation  will  not  impair  the 
patient's  hearing  power,  and  before  doing  anything  to  close  such  it  is  advisable  to  tem- 
porarily close  the  gap  by  a  drop  of  glycerine  or  other  thick  fluid  and  note  the  effects. 
Should  the  lesult  be  to  lessen  the  hearing  power  to  any  considerable  extent,  you  must 
carefully  consider  the  probabilities  before  determining  upon  your  action.  While  the 
affection  is  still  in  the  acute  stage,  the  keeping  of  the  parts  clean  by  gentle  injections,  and 
the  use  of  some  slight  astringents  for  the  purpose  of  reducing  the  secretion  of  the  mem- 
brane and  bringing  it  into  a  more  normal  condition,  are  all  that  are  required,  with  the 
use  of  a  little  wadding  in  the  ear  when  the  patient  goes  out,  unless  the  weather  is  very 
mild,  when  the  latter  may  be  dispensed  with.  Should  discharge  be  present  which  by 
some  means  has  become  thickened,  and  by  its  presence  closes  or  tends  to  close  the 
Eustachian  tube,  Politzer's  operation  ought  to  be  done  now  and  again  ;  and  if  this  is  not 
sufficient  of  itself  the  softening  of  such  an  accumulation  by  an  alkaline  solution  as  bicar- 
bonate of  soda  3ss_3j  t0  an  ounce  of  water,  and  then  the  Politzeration  will  suffice  to 
remove  it.  Should  you  determine  to  try  to  close  a  large  perforation  you  carefully  and 
gently  stimulate  the  edges  of  the  perforation  by  the  application  to  them  of  nitrate  of  silver 
or  other  irritant,  either  in  solution  or  by  touching  the  moistened  edges  with  a  thin  layer 
of  the  crystals  placed  on  a  probe  as  mentioned  in  the  treatment  of  granulations,  or  by 
abrading  the  edges  with  a  knife,  conical  file,  or  plug  of  wadding,  turned  in  the  perforation. 
But  if  you  fail  to  close  it  by  the  growth  of  new  cicatricial  tissue,  and  yet  believe  that  its 
closure  would  improve,  or  at  least  not  impair,  the  hearing  capability,  you  may  resort  to 
the  artificial  drum,  the  success  of  which  in  some  cases  is  very  great.  Numerous  modifi- 
cations of  artificial  drums  have  been  proposed,  but  the  most  simple,  most  easily  applied, 
and  one  that  is  as  successful  as  any  other,  is  a  piece  of  cotton  wadding  moistened  in  water 
or  some  antiseptic  solution,  and  applied  over  the  perforation  and  lapping  considerably  over 
the  edges.  The  difficulty  of  its  use  is  its  first  adaptation,  but  if  once  applied  successfully 
the  patient  can  adapt  it  in  future  for  himself  more  truly  and  quickly  than  his  medical 
attendant.  The  conclusion  as  to  whether  it  will  be  of  benefit  or  not  must  only  be  arrived 
at  after  several  attempts  have  been  made,  changing  the  point  of  pressure  and  adapting  it 
more  closely  to  the  remnant  of  natural  membrane  at  different  points  at  each  attempt. 
"When  it  has  been  used  for  some  time  with  success  the  patient  feels  it  very  inconvenient 
to  be  without  it.  If  found  of  service,  it  ought  not  to  be  worn  above  an  hour  or  two  at  a 
time  for  some  days,  gradually  increasing  the  duration  of  its  application,  but  always 
removing  it  at  night,  and  the  patient  should  be  directed  to  attend  to  the  most  perfect 
cleanliness  at  each  renewal  of  the  wadding.  How  the  artificial  membrane  acts  is  still  a 
matter  of  doubt.  It  is  considered  that  it  is  a  support  to  the  ossicles  and  membranes,  and 
this  is  probably  its  action  in  a  majority  of  cases.  From  observations  at  the  different 
positions  in  which  they  increase  the  hearing  power,  I  think  they  may  have  also  a  reso- 
nating action. 

Artificial  perforation  of  the  tympanic  membrane. —  Having  spoken  of 
the  means  of  closing  a  perforation,  it  is  convenient  here  to  speak  of  artificial  perforation 
of  the  membrane.  The  operation  is  recommended  in  cases  of  accumulations  of  pus  or 
mucus  within  the  tympanic  cavity,  of  impassable  stricture  of  the  Eustachian,  of  thickening 
of  the  membrane,  of  adhesions  of  the  membrane  to  the  tympanic  walls,  in  cases  of  tinnitus, 
and  in  cases  where  no  benefit  is  derived  after  prolonged  use  of  other  curative  means  and 
[in  which]  the  diagnosis  is  not  clear,  but  the  acoustic  [nerve  apparently]  is  not  much 
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affected.  That  benefit  may  be  derived  in  all  such  cases  cannot  be  denied,  but  unhappily 
we  are  not  yet  in  a  position  to  say  that  perforation  will  benefit  this  or  that  case,  except  in 
cases  of  accumulation.  The  point  of  operation  is  determined  in  cases  of  accumulation  by 
the  point  of  the  membrane  at  which  bulging  is  present,  while  in  other  cases  a  spot  behind 
the  manubrium  is  usually  chosen.  Bringing  the  membrane  well  into  view  by  the  usual 
method,  the  operation  is  made  by  means  of  one  of  the  numerous  instruments  which  have 
been  proposed  for  the  purpose.  If  it  is  merely  as  an  experimental  proceeding,  to  deter- 
mine whether  an  opening  will  be  of  benefit  to  the  hearing,  or  for  the  purpose  of  allowing 
the  exit  of  pus  or  mucus,  a  small,  plain,  double-edged  scalpel  is  all  that  is  required. 
Having  made  the  opening  sufficiently  large,  you  remove  all  impediments  to  the  passage  of 
sound  by  causing  an  air  douche  to  be  passed  through  the  cavity  by  one  of  the  usual 
methods,  having,  if  necessary,  previously  softened  any  accumulations.  It  being  thus  em- 
pirically determined  that  a  permanent  opening  in  the  membrane  would  be  desirable,  you 
attempt  to  keep  the  opening  from  closing  by  a  bougie  or  Politzer's  eyelet,  by  making  the 
perforation  by  the  galvano-cautery,  by  removing  a  part  of  the  malleus  with  a  portion  of 
the  membrane,  by  the  constant  use  of  the  air  douche,  by  repeated  removals  of  the  cicatri- 
cial membrane,  by  digestion  with  pepsine,  acids,  etc.  But  as  yet  no  method  has  been 
proposed  which  acts  with  certainty  of  success. 

[Aural  catarrh.] — The  ordinary  affections  of  the  middle  ear  which  the  general  prac- 
titioner will  be  called  upon  to  treat  are  included  under  the  title  of  "  catarrhal  affections," 
and  may  be  of  an  acute  or  chronic  character.  The  principal  objective  symptoms  of  acute 
catarrh  are  a  hyperasmic  swelling  of  the  mucous  membrane,  with  an  increased  secretion 
therefrom,  the  pharyngeal  mucous  membrane  near  the  orifice  of  the  Eustachian  tube  lead- 
ing to  the  affected  ear  being  nearly  always  implicated.  This  state  of  the  mucous  mem- 
brane gives  to  the  observer  who  passes  a  current  of  air  through  the  Eustachian  tube  and 
listens  by  means  of  an  otoscope,  one  end  of  which  is  placed  in  the  meatus  of  the  patient 
and  the  other  in  his  own,  sounds  ranging  from  a  harsh  dry  sound,  like  that  caused  by  dis- 
tending a  dry  bladder,  to  a  true  mucous  rale.  The  tympanic  membrane  varies  in  appear- 
ance, according  to  the  stage  of  the  affection,  from  that  of  a  glancing  polished  copper  plate 
to  that  of  a  dull  wet  bladder,  from  which  all  bright  reflex  has  gone,  corresponding  to  the 
dry  and  infiltrated  states  of  the  tissues.  A  more  or  less  obliteration  of  the  malleus  may 
be  present,  depending  upon  the  passage  of  the  exudation  between  the  layers  of  the  mem- 
brane. A  bulging  of  the  membrane  will  be  observed  should  an  accumulation  of  fluid  have 
taken  place  to  a  considerable  extent.  The  chief  subjective  symptoms  are  a  pain  in  the 
depth  of  the  ear,  which  is  increased  by  every  motion  of  the  parts,  such  as  by  coughing  or 
swallowing,  an  impairment  of  hearing,  a  feeling  of  heaviness,  fulness  or  pressure  in  the 
ear,  often  described  as  a  "  drop  of  water  in  the  ear,"  tinnitus  of  various  characters,  as 
singing,  knocking,  or  surging,  the  position  of  which,  whether  outside  or  inside  the  head, 
the  patient  cannot  always  tell,  giddiness,  confusion  of  thought,  and  other  symptoms  of 
pressure.  The  subacute  form  is  merely  a  combination  of  the  same  symptoms  in  a  milder 
degree.  If  the  case  is  properly  attended  to  while  in  the  acute  stage  no  graver  disturbances 
of  the  organism  ought  to  arise,  but  it  must  always  be  remembered  that  the  tendency  of 
the  affection  being  to  thickening  and  swelling  of  the  membranes  implicated,  adhesions  and 
solderings  are  apt  to  take  place  between  the  closely  situated  delicate  structures  of  the 
tympanic  cavity.  The  general  position  of  such  adhesions  is  between  the  manubrium  and 
promontory,  the  tympanic  membrane  and  incus  or  stapes,  the  tendon  of  the  tensor  tym- 
pani  and  stapes,  and  especially  often  in  the  niches  of  the  two  fenestra?,  binding  the  walls 
together  or  to  the  stapes. 

l!ut  should  the  acute  stage  be  neglected  the  acute  passes  into  the  chronic  form,  generally, 
like  the  acute,  implicating  both  tube  and  cavity.  It  may,  however,  be  localized,  and 
consist  in  repeated  swellings  with  gradual  condensations  and  thickenings  of  the  mucous 
membrane,  which  becomes  gradually  less  elastic,  and  by  proliferation  form  bands  in  the 
cavity.  These  by  their  physical  qualities  as  well  as  by  their  interference  with  the  swing- 
ing faculty  of  the  sound-conducting  apparatus  materially  interfere  with  the  hearing  capa- 
bilities. This  chronic  form,  once  established,  is  most  obstinate  to  treatment,  and  leads  to 
increase  of  the  deafness,  which  depends  more  on  the  locality  of  the  changes  than  on  their 
extent.  It,  also  causes  an  increase  of  the  symptoms  of  pressure,  the  tinnitus  possibly  be- 
coming so  harassing  that  persons  have  been  known  to  have  committed  suicide  to  escape 
from  it,  and  often  causing  such  depression  by  the  effects  of  the  vertigo  and  vomiting 
which  it  occasions,  that  an  inclination  to  resort  to  intoxicating  fluids  is  thereby  aroused. 

The  prognosis  is  generally  favorable,  but  the  treatment  is  prolonged  over  such  an 
extent  of  time  that  the  patient  frequently  ceases  to  attend  before  restoration  is  accom- 
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plished,  or  aid  is  not  sought  in  time  to  prevent  changes  which,  having  once  occurred, 
cannot  be  undone.  In  these  cases  we  must  endeavor  to  stay  the  course  of  the  disease, 
which  if  left  to  itself  will  certainly  lead  to  total  deafness.  The  older  the  patient,  the 
more  chronic  the  affection,  and  the  greater  the  changes  formed  in  the  tympanic  cavity, 
the  less  hope  is  there  of  a  good  result.  If  the  tinnitus  is  continuous  and  has  been  present 
for  some  time,  the  prognosis  is  unfavorable,  even  although  under  treatment  the  hearing 
power  is  improved,  while  if  nearly  total  obliteration  of  the  cavity  has  occurred,  especially 
if  chalky  deposits  are  present  on  the  tympanic  membrane,  a  favorable  prognosis  is  almost 
negatived. 

The  treatment,  besides  the  constitutional  and  hygienic,  consists  in  local  bloodletting, 
while  the  pain  and  hyperemia  are  present,  the  application  of  the  air  douche,  the  injection 
of  medicaments  to  the  Eustachian  tube  and  tympanic  cavity,  the  treatment  of  any  naso- 
pharyngeal affection  which  may  be  present,  and  the  performance  of  different  operations 
on  the  sound-condncting  apparatus.  Two  methods  of  passing  a  current  of  air  into  the 
tympanic  cavity  through  the  Eustachian  tube  have  been  already  described  (p.  300).  The 
passage  of  the  Eustachian  catheter,  used  either  for  the  conveyance  of  air,  fluids,  or  vapors, 
or  for  the  better  guidance  into  and  through  the  tube  of  bougies,  elastic  catheters,  or  instru- 
ments for  electrical  purposes,  is  by  no  means  so  difficult  as  is  generally  believed.  The 
silver  catheter  with  an  obtuse  angle  of  from  110°  to  120°,  is,  I  find,  the  most  generally 
useful  in  the  hands  of  those  accustomed  to  pass  it.  The  caoutchouc  ones  are  apt  to  break 
after  being  used  some  time,  and  do  not  convey  to  the  operator  such  accurate  knowledge 
of  the  position  of  the  beak,  in  relation  to  the  structures  over  which  it  passes,  as  those 
composed  of  metal,  although  the  caoutchouc  are  less  likely  to  make  a  false  passage  in  the 
hands  of  an  inexperienced  operator.  The  patient  ought  to  be  placed  with  the  external 
openings  of  the  nares  horizontal  and  opposite  to  the  right  shoulder  of  the  operator,  who, 
tilting  the  point  of  the  nose  upwards  by  the  fingers  of  the  left  hand,  discloses  the  cavities 
of  the  nares  more  fully,  upon  the  floor  of  one  of  which  he  places  the  beaker  of  the  catheter. 
Keeping  the  beak  on  the  floor,  he  passes  it  through  the  cavity  and  onwards  across  the 
pharyngeal  space,  till  it  comes  against  the  posterior  pharyngeal  wall,  which,  in  its  normal 
condition,  gives  him  much  the  same  feeling  of  resistance  which  he  receives  on  pressing 
the  catheter  against  the  tense  open  palm  of  the  hand.  Drawing  the  catheter  towards  him, 
and  at  the  same  time  elevating  the  end  which  he  holds  in  his  hand,  he  brings  the  concave 
curvature  of  the  opposite  end  against  the  posterior  edge  of  the  nasal  floor,  and  then  turn- 
ing the  beak  outwards  and  upwards,  keeping  it  at  the  same  time  against  the  external 
lateral  wall  of  the  pharynx,  he  will  feel  it  make  a  slight  dip  into  the  pharyngeal  opening 
of  the  Eustachian  tube.  The  above  method  is  the  one  usually  adopted,  but  there  is  that 
proposed  by  Bonnefont,  which  consists  in  turning  the  beak  of  the  catheter  from  the  pos- 
terior pharyngeal  wall  outwards  into  Miiller's  depression,  and  drawing  it  then  towards 
you  till  you  feel  that  it  has  passed  over  a  swelling  and  then  fallen  into  a  depression  ;  or 
Luwenberg's,  consisting  of  turning  the  catheter  beak  inwards  after  reaching  the  post- 
pharyngeal wall,  drawing  it  towards  you  till  the  curve  catches  on  the  posterior  edge  of 
nasal  septum,  and  then  revolving  it  upwards  or  downwards  towards  the  lateral  pharyngeal 
wall,  when  it  will  probably  pass  into  the  tube.  If  there  is  a  difficulty  in  passing  the 
catheter  through  the  nasal  cavity  it  is  generally  most  easily  overcome  by  keeping  the 
beak  towards  the  external  wall  and  passing  along  it.  But  should  you  fail  in  passing  it 
through  the  nostril  corresponding  to  the  Eustachian  tube,  into  which  you  desire  to  intro- 
duce it,  by  using  a  catheter  with  a  longer  curve  you  can  reach  the  mouth  of  the  Eusta- 
chian tube  from  the  other  nostril,  or  you  may  pass  it  into  the  tube  from  the  mouth.  You 
know  that  the  nozzle  has  passed  well  into  the  mouth  of  the  tube  by  the  position  of  the 
catheter  not  being  disturbed  when  the  patient  speaks  or  swallows,  by  the  fact  that  the 
nozzle  will  not  pass  further  upwards,  and  especially  by  the  fact  that  on  blowing  air  into 
the  catheter,  either  by  mouth  or  India-rubber  bag,  you  recognize  its  passage  into  the 
tympanic  cavity  of  the  patient  by  having  placed  a  tube  of  communication  from  his  meatus 
to  your  own.  In  children  the  outward  turn  of  the  catheter  is  usually  more  limited  in 
extent  than  in  the  adult,  in  whom  it  is  generally  from  a  fourth  to  three-eighths;  hut  a 
latitude  must  be  allowed,  as  the  formation  of  the  part  varies.  In  a  new  patient,  if  you 
wish  to  pass  the  catheter  into  the  Eustachian  tube,  it  is  advisable  to  try  the  right  side 
first,  as  it  will  be  found  usually  easier  to  pass  on  that  side  on  account  of  the  septum  gently 
inclining  towards  the  left.  The  mistake  generally  made  is  that  the  catheter  is  not  brought 
sufficiently  forwards  after  having  reached  the  posterior  pharyngeal  wall,  so  that  the  beak 
falls  into  the  depression  posterior  to  the  opening  of  the  tube.    But  this  may  be  easily 
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averted  by  attending  to  the  directions  above  given  as  to  feeling  pressure  of  the  curve  on 
tlie  back  of  the  septum  or  soft  palate  before  turning  the  beak  outwards. 

Dr.  Weber-Liel,  of  Berlin,  has  lately  introduced  a  small  elastic  catheter  for  the  purpose 
of  securing  the  passage  of  injections  directly  into,  or  the  removal  of  accumulations  from, 
the  tympanic  cavity.  This  is  passed  through  the  usual  silver  catheter  as  a  director  to 
the  tube,  and  having  thus,  on  its  exit  from  the  silver  catheter,  obtained  a  position  in  the 
tube,  it  is  passed  on  with  a  little  care  through  the  tube  and  into  the  tympanic  cavity. 

The  injections  passed  through  the  catheter  consist  of  preparations  of  potass,  ammonia, 
iodine,  mercury,  silver,  zinc,  atropine,  chloral,  &c,  in  solution,  care  being  taken  that  the 
fluid  is  lukewarm  at  the  time  of  entrance. 

The  following  solutions  may  be  found  useful:  Sulphate  of  zinc  in  varying  strengths  from 
one  to  ten  grains,  of  muriate  of  ammonia  five  to  twenty  grains,  of  iodide  of  potassium  ten  to 
sixty  grains,  iodine  one  to  five  grains,  chlorate  of  soda  five  grains,  to  the  ounce  of  distilled 
water.  Before  using  them  always  see  that  the  tube  is  pervious  and  cleared  of  mucus  or 
other  removable  obstruction  to  their  entrance.  They  are  probably  most  useful  when 
employed  every  second  or  third  day,  for  from  three  to  eight  weeks,  after  which  an  inter- 
val of  a  month  or  more  of  rest  is  advisable  before  continuing  their  application.  The 
injections  through  the  elastic  catheter,  passing  directly  into  the  tympanic  cavity,  ought  to 
be  much  weaker. 

Should  objections  be  made  to  the  passing  of  the  catheter,  so  that  you  cannot  use  it  in 
passing  fluids  or  vapors  to  the  ear,  the  instruction  of  the  patient  in  doing  Valsalva's  me- 
thod of  inflating  the  tympanum,  by  which  he  may  drive  steam,  impregnated  with  a  little 
iodine  and  acetic  ether,  will  serve  the  purpose.  The  method  of  doing  so  is  as  follows: 
Having  placed  from  ten  to  twenty  drops  of  a  solution  consisting  of  equal  parts  of  tincture 
of  iodine  and  acetic  ether  in  a  pint  of  hot  water,  the  patient  inhales  a  mouthful  of  the 
steam,  and,  having  closed  the  nostrils  with  the  fingers,  makes  a  violent  expiration,  keep- 
ing the  mouth  and  nostrils  firmly  closed.  The  steam  by  this  forcible  expiration  is  driven 
against  the  walls  of  the  naso-pharyngeal  space  and  mouth,  and  the  Eustachian  tubes  being 
the  only  spots  for  exit,  rushes  up  these  and  fills  the  tympanic  cavity,  a  sensation  of  fulness, 
and  possibly  warmth,  being  felt  in  the  ear  by  the  patient  if  the  operation  has  succeeded. 
This  ought  to  be  done  several  times  at  a  sitting,  the  patient  swallowing  between  each  in- 
halation. But  should  the  Eustachian  tubes  be  not  rendered  pervious  by  the  force  used,  as 
is  not  unfrequently  the  case  when  the  mucous  membrane  is  considerably  swollen,  the 
catheter  must  be  resorted  to,  as  by  the  passage  of  a  current  from  an  India-rubber  bag 
directly  through  the  catheter  to  the  tube  an  obstruction  which  will  not  give  way  to  Val- 
salva's method  will  be  overcome. 

The  treatment  of  the  naso-pharyngeal  space  consists  in  topical  application  to  the  mucous 
membrane  of  the  space  of  astringents  such  as  alum,  tannin,  or  nitrate  of  silver.  A  very 
useful  form  is  the  drawing  of  a  solution  of  alum  up  the  nostrils,  allowing  it  to  pass  back 
into  the  pharyngeal  space,  expectorating  it,  and  then  blowing  the  nose  violently.  "When 
the  alum  is  thought  not  sufficient  for  the  condition  present  in  the  pharynx,  a  nitrate  of 
silver  solution  of  from  5ss~5j  to  tne  3  °f  water  applied  to  the  pharynx,  and  especially  to 
the  membrane  round  the  Eustachian  regions,  will  be  found  a  valuable  agent.  The  patient 
being  seated  so  that  good  light  is  thrown  into  the  mouth,  and  the  tongue  being  depressed 
by  a  tongue  spatula  or  the  index  finger  covered  by  a  stall,  he  is  desired  to  take  a  deep  in- 
spiration, at  which  moment  the  surgeon  takes  the  opportunity  to  pass  the  brush,  which 
has  been  dipped  in  the  solution,  to  one  of  the  Eustachian  regions,  and,  making  a  half  revo- 
lution upwards,  passes  over  the  whole  roof  of  the  space  to  the  Eustachian  region  of  the 
opposite  side.  The  use  of  gargles  at  home  between  the  applications  of  the  caustic  is  to 
be  recommended. 

Professor  Gruber  and  others  use  what  is  called  the  nasal  douche,  by  driving  from  a 
syringe,  the  nozzle  of  which  fills  one  nostril,  the  other  being  closed  by  the  fingers  of  the 
operator,  a  current  of  some  astringent  solution  up  one  nostril  and  so  into  the  other,  the 
obstruction  to  its  exit  from  the  other  nostril  by  the  fingers  regulating  the  force  with  which 
it  acts  on  the  pharyngeal  walls.  But  it  is  so  difficult  to  regulate  that  force  with  the  re- 
sistance of  the  Eustachian  tubes,  that  the  fluid  may  pass  into  the  tympanic  cavity  with 
such  a  rush  as  somtimes  to  do  serious  damage,  and  accordingly  I  would  not  advise  its 
being  applied  by  those  unaccustomed  to  its  use. 

The  operations  on  the  tympanic  membrane  and  structures  of  the  cavity  are  perforation, 
division  of  adhesions  and  tenotomy  of  the  tensor  tympani.  The  perforation  of  the  mem- 
Inane  has  been  spoken  of  at  p.  810.  The  division  of  adhesions  and  of  the  tensor  tym- 
pani is  made  by  small  curved  bistouries  or  by  revolving  cutting  hooks  made  for  the  pur- 
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pose.  Those  of  Weber-Liel,  and  G  ruber,  will  be  found  most  useful.  The  determination 
of  adhesions,  with  their  exact  positions,  is  best  made  by  using  Siegle's  pneumatic  specu- 
lum, by  which,  on  creating  a  vacuum  in  the  meatus,  you  are  able  to  note  what  part  of  the 
membrane  is  bound  down  and  does  not  fall  into  the  vacuum  with  the  rest  of  the  membrane. 
It  requires  a  considerably  lengthened  experience  in  aural  diagnosis  to  be  certain  of  the 
necessity  for  or  advantage  to  be  derived  from  such  operations. 

Otitis  media  or  purulent  catarrh  is  merely  a  higher  grade  of  inflammatory 
mucous  discharge,  but  it  has  always  a  much  more  unfavorable  prognosis  than  simple 
catarrh.  The  symptoms  are  much  the  same  as  in  simple  catarrh,  but  more  violent,  being 
accompanied  with  severe  pain,  fever,  and  nearly  always  leading  to  perforation.  This, 
should  there  be  an  accumulation  of  considerable  extent  in  the  cavity,  is  to  be  desired 
rather  than  feai'ed  ;  because  should  the  membrane  not  give  way,  as  is  apt  to  be  the  case 
in  a  thickened  membrane  from  chronic  catarrh,  the  pus  is  apt  to  find  its  way  through  some 
of  the  many  passages  which  often  exist  between  the  tympanic  and  cerebral  cavities,  and 
so  cause  meningitis. 

The  treatment  is  conducted  on  the  usual  principles.  Give  the  pus  every  opportunity  of 
free  exit,  either  by  natural  or  artificial  channels,  and  thus  allay  fever  and  pain  and  save 
time  and  tissue.  Leeches,  opiates,  purgatives,  and  warm-water  injections  into  the  meatus, 
keeping  the  Eustachian  open  so  as  to  have  a  natural  drain,  if  necessary,  perforation  of  the 
membrane  at  the  point  of  bulging,  and  when  otorrhcea  has  occurred  regular  syringing  of 
the  ear  with  lukewarm  water,  to  which  an  antiseptic  or  astringent  has  been  added,  are 
what  are  generally  found  successful.  To  make  the  astringent  employed  pass  into  the 
cavity  and  through  the  Eustachian  tube  it  is  useful  to  fill  both  canals  with  the  astringent, 
causing  the  patient  to  keep  it  there  till  you  pass  a  current  of  air  through  the  Eustachian, 
on  which  the  fluid  in  the  external  canals  will  rush  into  the  cavity  and  Eustachian;  or  by 
driving  a  current  of  fluid  with  or  without  medicaments  through  the  Eustachian  tube  and 
tympanic  cavity  from  one  side  or  other.  In  addition  to  the  local  treatment  that  of  the 
constitution  must  be  attended  to,  the  residence  of  the  patient  in  such  chronic  discharges 
being  of  especial  importance. 

[Suppuration  in  the  mastoid  cells  may  occur  from  extension  of  the  disease  backwards ; 
hence  in  cases  of  purulent  inflammation  of  the  tympanum  it  is  necessary  to  watch  the  mas- 
toid region.  Disease  located  here  should  be  treated  by  incision,  and  trephining  or  drilling 
the  bone  in  order  to  evacuate  the  pus.] 

The  pus  catarrh  of  children  is  often  most  insidious  in  its  progress,  and  may 
cause  great  injury  before  its  presence  is  suspected.  Till  a  discharge  appears,  probably  the 
ear  has  not  been  looked  upon  as  the  seat  of  any  disease,  on  account  of  the  child's  inability 
to  localize  its  pain  or  tell  of  its  deafness.  The  sci'eaming  of  the  child  when  pus  has  formed 
is  loud  and  persevering,  especially  at  night,  is  increased  by  every  movement,  or  concus- 
sion of  the  body,  especially  by  movement  of  the  head,  and  above  all,  by  sucking  at  the 
breast,  which  at  last  becomes  so  painful  that  the  child  refuses  to  take  the  breast  entirely, 
preferring  to  be  fed  by  the  spoon.  In  nearly  all  the  cases  of  suppuration  in  the  tympanic 
cavity  which  comes  before  the  surgeon,  the  pus  has  already  made  its  way  through  the 
membrane,  and  the  child  is  brought  to  you  on  account  of  the  discharge  from  the  ear. 
Should  you,  however,  see  the  child  before  the  pain  is  relieved,  you  may  by  the  timely  use 
of  the  remedies  mentioned  as  useful  in  otitis  media  and  the  free  opening  of  any  enlarge- 
ment over  the  mastoid  process,  with,  if  necessary,  opening  into  the  mastoid  itself  if  there 
be  indications  of  pus  accumulation  there,  prevent  the  destruction  of  valuable  structures. 
The  great  cause  of  the  affection  is  scarlet  fever,  though  measles  and  typhoid  fever  con- 
tribute largely  to  the  number  of  cases.  [The  membrane  of  the  tympanum  may  be  punc- 
tured, and  the  pus  aspirated  by  a  hypodermic  syringe.] 

When  the  acute  purulent  has  become  chronic  there  is  a  wide-spread  prejudice  amongst 
both  the  laity  and  professional  men  against  the  stopping  of  such  a  discharge  by  treatment. 
This  prejudice  cannot  be  too  strongly  combated,  as  though  in  such  chronic  cases  there  are 
generally  present  slight  deafness  and  only  occasionally  pain,  we  can  never  be  certain  that 
complications  arising  from  the  constant  otorrhoea,  such  as  polypi,  paralysis  of  the  facial, 
ulceration,  caries  and  its  results  [and  meningitis],  will  not  occur. 

Affections  of  the  labyrinth — The  chief  symptoms  of  this  class  of  cases  are 
great  deafness,  gradually  or  suddenly  acquired,  diagnosed  by  the  patient's  inability  to  hear 
the  vibrating  fork  when  placed  on  the  bones  of  the  skull,  vertigo,  tinnitus,  with  possibly 
nausea,  vomiting,  and  pain.  The  conditions  causing  such  affections  are  believed  to  he 
hypera-mia  of  the  labyrinth  or  hemorrhage  into  it,  inflammation  of  the  labyrinth,  which 
is  generally  in  children  considered  under  the  term  of  meningitis  and  malignant  affections. 


AFFECTIONS   OF   THE   INTERNAL  EAR. 


315 


[A  form  of  vertigo,  associated  with  deafness,  unsteadiness  of  gait  and  other  allied  symptoms 
has  been  called  Meniere's  disease,  and  is  believed  to  be  due  to  disease  of  the  internal  ear.] 
But  affections  of  the  internal  ear  are  much  more  numerous  as  secondary  affections  resulting 
from  an  extension  of  disease  of  the  middle  ear,  meningitis,  fevers,  tumors,  aneurism, 
anaemia,  hysteria,  childbirth,  or  syphilis.  With  the  latter,  arising  from  hereditary  syphilis, 
are  generally  seen  the  syphilitic  physiognomy,  and  in  all  the  cases  which  have  yet  come 
before  me  in  which  the  acoustic  was  considerably  impaired,  changes  in  the  choroid  were 
invariably  found  if  the  media  were  .sufficiently  clear  to  allow  of  a  view  of  the  retina  being 
obtained.  The  treatment,  should  syphilis  be  the  cause,  is  not  entirely  hopeless,  but  if 
from  other  causes  is  almost  nil.  Strychnia,  quinine,  morphia,  and  local  remedies  have 
their  different  advocates.  Electricity  may  be  tried,  but  a  sufficient  number  of  carefully 
recorded  cases  is  still  required  before  an  opinion  of  its  value  can  be  given. 

Deaf- mutism — By  far  the  majority  (above  three-fourths)  of  the  cases  of  deaf-mutism 
arise  from  congenital  affections,  the  remainder  resulting  from  fevers,  teething,  hydro- 
cephalus, convulsions,  &c.  The  hereditary  influences  are  undoubted,  and  when  such  are 
present  it  is  often  seen  combined  with  retinitis  pigmentosa.  The  pathological  conditions 
found  in  such  are  changes  in  the  tympanic  cavity  with  defects  in  the  sound-conveying 
apparatus,  abnormalities  in  the  labyrinth  or  cerebrum,  especially  near  the  fourth  ventricle. 
But  the  inner  ear  or  cerebrum  may  have  no  perceptible  changes  sufficient  to  account  for 
such  a  high  degree  of  deafness  as  is  present.  The  treatment  is  the  careful  cultivation  of 
any  remnant  of  hearing  which  may  be  present,  and  the  placing  of  the  child  in  an  institu- 
tion for  the  education  of  deaf  mutes,  where  by  the  careful  watching  of  the  lips  of  the 
speaker  they  are  able  to  follow  him  in  conversation,  and  by  a  laborious  teaching  of  the 
positions  in  which  the  organs  of  speech  are  to  be  placed  in  forming  the  different  syllables, 
they  are  rendered  capable  of  answering. 

[The,  instruments  employed  for  assisting  the  hearing  of  deaf  persons  have  until  recently 
been  appliances,  such  as  trumpets  and  speaking  tubes,  adapted  to  the  ear  of  the  patient. 
Of  late  there  have  been  invented  instruments,  to  be  placed  in  contact  with  the  teeth,  by 
which  the  vibrations  of  sound  are  conducted  through  the  cranial  bones  to  the  auditory 
nerve.  The  audiphone,  made  originally  of  hard  rubber,  resembles  a  Japanese  fan  in  shape, 
but  when  in  use  is  bowed  by  cords  stretched  from  the  handle  to  the  upper  edge.  When 
the  deaf  person  desires  to  hear  conversation,  he  places  the  upper  edge  of  the  audiphone  in 
contact  with  his  teeth,  with  the  convex  surface  towards  the  speaker.  This,  it  will  be  seen, 
utilizes  the  property,  well  known  to  all,  that  solids  such  as  the  cranial  bones  conduct  sound 
with  great  readiness.  The  tuning  fork  has  long  been  used  on  this  principle  to  test  the 
condition  of  the  auditory  nerve,  by  being  placed  against  the  teeth  or  upon  the  top  of  the 
head.  The  investigations  of  Dr.  Charles  H.  Thomas,  of  this  city,  have  shown  that  many 
substances  are  better  than  vulcanite  for  the  manufacture  of  audiphones,  and  that  the  in- 
strument can  be  made  for  one  or  two  cents.  Fuller's  board  treated  with  shellac  varnish 
is  probably  the  best. 

In  order  to  allow  the  instrument  to  be  held  in  position  while  the  hands  are  free 
to  act,  Dr.  Thomas  has  improved  it  by  making  a  stem  piece  to  the  diaphragm.  "A 
large  receiving  diaphragm  is  attached,  in  an  arched  form,  to  a  rod  of  wood  or  metal. 
The  rod  is  bent  in  the  form  of  a  pipe-stem,  one  end  of  which  is  to  be  held  firmly 
between  the  teeth,  as  a  pipe  is  held  (Fig.  132),  thus  enabling  the 
user  to  listen  to  sounds  about  him,  and,  at  the  same  time,  leaving  his  Fig.  132. 

hands  free  for  other  occupation.    The  diaphragm  being  below  and 
away  from  the  face,  it  is  comparatively  inconspicuous."1 

Whether  the  osteophone,  which  Dr.  Thomas  thinks  a  better  name 
than  audiphone,  will  supersede  the  ear-trumpet  is  a  matter  for  further 
investigation.  In  some  varieties  of  deafness  it  may  be  more  efficient 
than  the  older  appliance,  though  the  investigations  of  Dr.  Knapp,  Dr. 
Turnbull,  and  of  Dr.  Thomas  himself,  seem  in  favor  of  the  trumpet 
in  most  cases.  It  is  readily  seen  that  it  is  in  deafness  from  obstruc- 
tion or  impairment  of  the  conducting  apparatus  that  these  adjuvants 

are  to  be  employed  with  benefit;  wrhen  the  nerve  is  destroyed  and  atrophy  exists,  no 
hearing  is  possible  J.  B.  R.] 


['  Philadelphia  Medical  Times,  February  28,  1880.] 
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CHAPTER  X. 

WOUNDS  OP  THE  HEART  AND  ARTERIES— HiEMORRHAGE  AND  ITS  TREATMENT. 

Wounds  of  the  Heart. 

Although  it  is  quite  possible  for  the  anterior  mediastinum  to  be  traversed  from  side 
to  side  by  a  foreign  body  without  any  important  structure  being  wounded,  it  is  far  more 
common  for  some  severe  lesion  to  be  the  result,  such  as  a  wound  of  the  pericardium,  heart, 
lung,  or  of  the  great  vessels.  A  wound  of  the  pericardium  alone  may  occur,  and  not 
prove  fatal.  Dr.  G.  Fischer  has  collected  fifty-two  reputed  cases  of  this  nature,  including 
punctured,  incised,  gunshot,  and  lacerated  wounds,  twenty-two  of  which  recovered.  The 
chief  danger  of  this  local  injury  lies  in  secondary  inflammation  of  the  membrane.  From 
a  unique  preparation  shown  by  Mr.  Morant  Baker  in  May,  1«77,  at  the  Pathological 
Society,  it  would  seem  that  an  omental  or  other  hernia  may  take  place  from  the  abdominal 
cavity  through  the  diaphragm  into  the  pericardium  by  an  aperture,  the  result  of  some 
antecedent  stab.  The  operation  of  "paracentesis  pericardii"  has  been  performed  with 
advantage. 

[Paracentesis  of  the  Pericardium. — In  cases  of  chronic  pericardial  effusion,  or 
of  large  acute  effusion  producing  alarming  symptoms,  the  pericardial  sac  should  be  aspirated. 
The  best  instrument  is  Potain's  aspirator,  with  Fitch's  dorne-shaped  trocar,  though  the  ordi- 
nary aspirating  needle  answers  the  purpose.  The  best  point  for  puncture  in  the  majority 
of  cases  is  the  fifth  intercostal  space. 

The  patient  should  be  as  nearly  recumbent  as  possible,  in  order  to  allow  the  heart  to 
fall  back  from  the  anterior  part  of  the  pericardial  sac.  The  intercostal  spaces  are  easily 
counted  by  recollecting  that  the  first  rib  lies  under  the  clavicle,  or  that  the  second  rib 
joins  the  sternum  at  the  prominent  joint  between  the  manubrium  and  gladiolus,  and  bear- 
ing in  mind  that  the  cartilages  towards  the  median  line  approach  each  other  and  ascend 
obliquely.  If  the  oedematous  condition  of  the  cellular  tissue  obscures  the  situation,  hard 
rubbing  of  the  chest  may  render  the  position  of  the  ribs  evident.  The  point  is  then 
selected  in  the  fifth  space,  nearer  the  rib  below  than  that  above,  in  order  to  avoid  injuring 
the  intercostal  artery,  and  situated  from  two  to  two  and  a  quarter  inches  (about  five  to 
six  centimetres)  to  the  left  of  the  median  line  of  the  sternum,  which,  on  account  of  the 
irregularity  of  the  bone,  is  more  readily  determined  than  the  border. 

Care  must  be  taken  not  to  strike  the  costal  cartilage,  lest  the  point  of  the  trocar  be 
broken,  or  the  needle  plugged  with  a  disk  cut  from  the  cartilage.  The  caution  is  not 
inappropriate,  because  this  has  occurred,  and  is  liable  to  take  place  if  the  surgeon  do  not 
recollect  that  the  cartilages  have  a  different  direction  from  that  of  the  corresponding  ribs, 
whose  axis  is  downivards  and  forwards,  but  that  of  the  cartilages  upwards  and  forwards. 
As  soon  as  the  point  of  the  puncturing  instrument  is  buried  beneath  the  integument,  the 
vacuum  chamber  of  the  aspirator  should  be  attached,  in  order  that  the  glass  index  in  the 
tubing  may  show,  by  the  flow  of  fluid,  the  instant  the  pericardium  is  opened.  Unless  this 
is  done,  there  is  risk  of  pushing  the  needle  into  the  ventricular  wall,  and  it  is  for  this 
reason  that  an  ordinary  trocar  and  canula  should  never  be  used,  even  if  adapted  to  the 
aspirating  pump.  If  the  skin  is  very  thick,  a  preparatory  puncture  may  be  made  with  a 
bistoury.  It  is  better  in  most  instances  to  direct  the  needle  backwards,  but  after  it  has 
entered  the  sac  its  point  may  be  turned  a  little  downwards  to  avoid  contact  with  the  heart, 
as  it  is  thrown  forward  in  systole. 

The  relief  after  the  operation  is  very  great,  and  many  cases  of  recovery  are  recorded1 

[»  Paracentesis  of  the  Pericardium,  by  John  B.  Roberts,  8vo.  Philadelphia,  1880.  Also,  Aspira- 
tion in  Pericardial  Effusions,  Trans.  American  Med.  Association,  1880.] 
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in  which  death  seemed  imminent.  In  patients  suffering  with  complications,  such  as 
Bright's  disease,  the  operation  may  he  performed  as  a  palliative  measure. 

In  my  monograph  mentioned  I  have  tabulated  GO  cases  of  the  operation  ;  of  these  there 
recovered  24  and  there  died  3G.  My  short  paper  read  before  the  American  Medical  Asso- 
ciation contains  some  additional  cases,  derived  from  Hindenlang1  and  other  sources,  and 
gives  the  following  results  since  18G0: — 

Recoveries       ......  14 

Deaths  28 

Total  42 

The  mortality  in  this  limited  number  of  cases  is  thus  shown  to  be  66|  per  cent.,  which 
does  not  seem  high,  when  it  is  recollected  that  in  all  but  three  of  the  28  fatal  cases  serious 
complications  are  mentioned  as  present.  One  would  not  expect  to  obtain  complete  recovery 
by  aspirating  the  pericardial  effusion  when  incurable  disease  of  lungs,  heart  valves,  or 
abdominal  viscera  existed.  I,  moreover,  purposely  included  in  the  death  column  some 
cases  that  lived  several  weeks  after  aspiration,  and  therefore  did  not  die  as  a  result  of  the 
tapping;  but  as  they  died  during  the  continuance  of  symptoms,  for  which  the  pericardial 
aspiration  was  performed,  it  was  deemed  proper  to  place  them  under  the  heading  of 
deaths  J.  B.  R.] 

Wounds  of  the  heart  itself  are  generally  mortal,  death  taking  place  immediately 
in  about  one-fourth  of  the  cases  ;  in  the  bulk  of  the  remainder  after  a  few  days;  rare 
instances  recovering.  The  symptoms  of  a  wound  of  the  heart  are  very  uncertain,  but  the 
most  important,  says  Poland,  "  is  the  presence  of  a  lesion  in  the  neighborhood  of  the  heart, 
with  external  bleeding,  followed  by  all  the  signs  of  sudden  internal  hemorrhage."  Sudden 
collapse  is  a  very  general  consequence  of  the  injury,  and,  when  it  comes  on  some  time 
afterwards,  it  is  probably  due  to  secondary  hemorrhage  from  the  giving  way  of  the  clot  in 
the  wounded  heart.  Dyspnoea,  according  to  Fischer's  Analysis,  is  not  constant,  and 
when  present,  seems  to  be  due  to  compression  of  the  heart  by  the  effusion  of  blood  into 
the  pericardium  and  pleura.  In  some  cases  it  is  immediate  and  intense.  The  pulse  is 
often  unequal,  small,  and  intermitting.  Pain  is  uncertain.  The  position  of  the  external 
wound  is  a  valuable  aid  to  diagnosis,  and  it  is  well  to  remember  that  the  sternal  end  of  the 
second  left  intercostal  space  corresponds  to  the  left  side  of  the  base  of  the  heart,  and  the 
lower  margin  of  the  fifth  rib  to  the  apex.  In  a  medico-legal  sense  it  should  also  be  known 
that  "  when  a  person  is  found  dead  with  a  wound  in  the  heart,  attended  with  abundant 
hemorrhage,  it  must  not  be  supposed  that  the  flow  of  blood  took  place  in  an  instant,  or 
that  the  person  died  immediately,  and  was  utterly  incapable  of  exercising  any  power." 
(Taylor.)  The  symptoms  as  well  as  the  duration  of  life  are  much  influenced  by  the  direc- 
tion and  size  of  the  wound.  Thus,  if  made  in  the  course  of  the  muscular  fibres  there  will 
be  little  or  no  hemorrhage,  and  consequently  less  collapse  and  dyspnoea  ;  but  if  the  heart 
be  cut  across,  the  edges  will  separate  to  a  great  extent,  and  sudden  death  ensue  from  the 
immediate  gush  of  blood.  In  oblique  wounds  there  will  be  less  gaping  of  the  edges.  "With 
respect  to  the  cases  of  recovery,  Sanson  has  recorded  an  instance  in  which  a  cicatrix  in 
the  heart  was  found  some  lengthened  period  after  the  receipt  of  a  wound  from  which  the 
patient  had  recovered  in  twenty-eight  days.  Velpeau  has  cited  a  second,  of  a  man,  aged 
fifty,  who  died  nine  years  after  having  received  a  wound  in  the  left  side  of  the  chest  from 
a  table  knife,  and  in  whom  the  pericardium  was  found  largely  opened  and  adherent  to  the 
parietal  cicatrix,  while  fibrous  lines  traversed  the  whole  thickness  of  the  right  auricle,  at 
a  point  corresponding  to  the  breach  of  surface  in  the  pericardium.  In  the  'Medical  Times 
and  Gaz.'  of  April  4th,  1874,  a  case  is  also  reported  of  a  Captain  B — ,  aet.  40,  who  died 
t'vom  dysentery,  and  after  death  a  leaden  bullet  was  found  encysted  outside  the  pericardium, 
between  the  origin  of  the  pulmonary  artery  in  front  and  the  ascending  part  of  the  arch  of 
the  aorta  behind.  The  bullet  had  entered  the  chest  above  the  nipple  eleven  years  pre- 
viously. The  heart  may  also  be  lacerated  by  a  severe  contusion  or  pressure  upon  the 
chest  without  external  wound  or  fracture  of  the  ribs — (Thus  at  Guy's  there  is  a  prep. 
140035,  in  which  both  auricles  of  the  heart  are  lacerated  with  the  pulmonary  veins  which 
was  taken  from  a  child,  aged  four,  over  whose  back  the  wdieel  of  a  cart  had  passed.  There 
is  also  another  in  the  Royal  College  of  Surgeons  of  Edinburgh  which  proves  this  point.) — 
The  diagnosis  and  treatment  of  this  form  of  injury  are  the  same  as  in  cases  of  wounds. 

Tkkatment  As  hemorrhage  after  a  wound  of  the  heart  is  the  main  fear,  so  to  pre- 

['  Deutsches  Archiv  fur  Klinische  Medicin,  1879.] 
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vent  and  arrest  it  should  be  the  chief  aim.  With  this  object,  absolute  repose  is  essential, 
and  should  be  maintained  throughout  the  case.  The  local  and  general  employment  of 
cold  is  also  to  be  advised.  To  calm  the  excited  action  of  the  heart  belladonna  and  digi- 
talis have  been  recommended,  and  so  even  has  venesection.  The  diet  should  be  nutri- 
tious, but  unstimulating.  When  the  pericardium  is  full  of  blood,  it  has  been  suggested 
to  lay  open  the  cavity  to  let  it  out,  but  the  uncertainty  of  diagnosis  is  sufficient  to  forbid 
the  attempt.  For  further  information  on  this  subject  I  may  refer  to  Poland's  article  in 
'  Holmes's  Surgery,'  which  contains  an  admirable  analysis  of  Fischer's  paper ;  also  to  a 
paper  by  West  in  the  '  St.  Thomas's  Hosp.  Rep.,'  1870. 

Wounds  of  the  large  vessels  of  the  chest  are  generally  fatal,  death  being  immediate  in 
most  cases,  from  internal  hemorrhage.  Dr.  Heil,  however,  records  a  case  in  which  a  man 
after  receiving  a  stab  which  penetrated  the  aorta,  recovered  and  lived  a  year.  Pelletan 
also  cites  another,  in  which  a  man  was  run  through  with  a  foil,  which  entered  the  chest 
above  the  right  nipple,  and  came  out  at  the  left  loin  ;  no  violent  or  marked  symptoms 
followed  the  accident  beyond  constant  pain  in  the  loins.  Two  months  later,  he  died 
somewhat  suddenly,  in  great  agony  from  hemorrhage  into  the  right  side  of  his  chest,  and 
after  death,  an  opening  the  size  of  a  quill,  was  found  in  the  aorta  above  the  diaphragm. 
The  Hunterian  Museum  (No.  15G5a)  contains  a  specimen  of  the  ascending  aorta  of  a 
sailor,  in  which  was  lodged  a  bullet  in  a  piece  of  integument  surrounded  by  lymph. 
The  wound  was  produced  by  a  musket  ball  passing  through  the  diaphragm  and  pericar- 
dium into  the  aorta;  it  entered  the  chest  between  the  eighth  and  ninth  ribs,  and  was 
followed  by  a  rush  of  blood.  All  hemorrhage,  however,  very  soon  ceased.  The  man 
lived  three  days  after  the  injury. 

Wounds  of  the  Arteries. 

When  an  artery  is  completely  cut  across  bleeding  may  take  place,  the  blood  jetting 
forth  per  saltum,  as  it  is  called,  with  each  pulsation  of  the  heart.  The  blood  is  usually  of 
a  brig] it  red  color,  unless  the  patient  be  asphyxiated,  or  fully  under  the  influence  of  some 
anaesthetic,  Avhen  it  is  often  as  black  as  venous  blood.  Pressure  upon  the  vessels  above 
the  wound  arrests  or  diminishes  the  hemorrhage,  and  pulsation  in  the  vessel  below  is  lost. 
When,  however,  an  artery  is  only  partially  wounded,  either  transversely,  obliquely,  or 
longitudinally,  the  bleeding  will  probably  be  less  profuse  ;  the  blood,  under  these  circum- 
stances, moreover,  rarely  jets  out  as  from  a  divided  vessel  unless  the  wound  be  very  large, 
but  wells  up  in  a  deep  wound,  or  flows  in  a  continuous  stream,  after  the  manner  of  venous 
blood.  When  red,  its  arterial  nature  can  easily  be  recognized,  but  when  black  its  recog- 
nition is  more  difficult.  Should  pressure,  however,  above  the  wound  arrest  the  flow,  and 
pulsation  in  the  vessel  below  be  lost,  the  probabilities  of  the  blood  being  arterial  are 
strengthened.  It  is  an  important  fact  to  bear  in  mind,  that  when  a  large  artery  is  par- 
tially divided  just  below  a  large  anastomotic  branch,  bleeding  will  take  place  from  the 
lower  end  of  the  wounded  artery  as  well  as  from  the  upper,  while  pulsation  in  the  vessel 
below  will  only  be  diminished. 

When  hemorrhage  takes  place  from  a  large  vessel  it  is  generally  so  profuse  as  to  destroy 
life  rapidly,  unless  instantly  checked.  AVhen  from  a  small  it  is  less  copious,  and  has  a 
natural  tendency  to  stop,  at  any  rate  for  a  time,  and  to  give  an  opportunity  for  natural 
haemostatics  to  take  effect.  It  is  well,  therefore,  to  consider  now  how  wounded  arteries 
heal,  and  by  what  means  bleeding  can  naturally  be  arrested. 

Small  wounds  of  arteries  may,  doubtless,  heal  by  immediate  union  or  primary  adhesion, 
and  larger  may  likewise  for  a  time  be  closed  by  the  clot  of  blood  that  covers  the  wound, 
or  even  by  some  stronger  reparative  material ;  but  "  the  closure  is  often  ineffectual  or  only 
for  a  time,  and  fresh  bleedings  ensue,  either  increasing  the  accumulation  of  extravasated 
blood  or  pushing  out  the  clots  already  formed.  In  this  manner,  with  repeated  hemor- 
rhages at  uncertain  intervals,  the  wound  in  an  artery  is  often  kept  open,  and  at  the  end  of 
two  or  three  weeks  may  show  no  trace  of  healing,  but  rather  appear  widened  and  with 
softened  everted  edges.  In  such  a  case  it  is  possible  that  the  wound  in  an  artery  may 
still  heal  by  granulations,  either  rising  from  its  edges  or  coalescing  over  it  from  adjacent 
parts;  but  the  event  is  too  unlikely  to  justify  the  waiting  for  its  occurrence,  if  there  be 
opportunity  for  surgical  interference,  and,  even  if  healing  should  go  so  far  as  to  close 
the  opening  in  the  artery  yet  it  is  likely  to  be  insecure,  for  both  the  elastic  tissue  and 
smooth-fibred  muscles  on  which  its  strength  largely  depends,  are  very  slowly  formed  in 
scars.    Hence,  a  form  of  traumatic  aneurism  seems  not  very  rare,  in  Avhich  the  sac  is 
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chiefly  formed  of  scar-tissue,  which  closed  the  wound  in  the  artery,  and  then  yielded  to 
the  pressure  of  the  Wood." — Paget,  '  Lectures,'  p.  204,  ed.  3d. 

Thus  a  partial  is  a  more  serious  injury  than  a  complete  division  of  an  artery,  and 
requires  as  prompt  surgical  treatment,  hecause  the  means  adopted  hy  nature  in  a  divided 
vessel  for  the  permanent  arrest  of  Weeding  are  acting  at  a  disadvantage  in  the  one  only 
wounded,  and  are  rarely  effectual.  In  practice,  therefore,  it  is  often  the  ohject  of  the 
surgeon  to  complete  the  division  of  a  partly  divided  vessel,  and  thus  to  give  natural  hae- 
mostatics a  fair  chance  of  effecting  a  cure.  From  vessels  of  small  size  hemorrhage,  as  a 
rule,  ceases  after  the  first  rush  or,  at  any  rate,  as  soon  as  nature's  processes  for  controlling 
bleeding  have  had  time  to  act.  Indeed,  "  gradually,  with  or  without  surgical  help,  all  the 
vessels  divided  by  a  wound  are  closed  and  ceased  to  bleed  ;  the  larger  being  often  aided  to 
this  end  by  their  retraction  among  the  looser  textures,  and  by  the  coagulation  of  the  blood 
within  or  over  their  orifices,  and  by  the  diminution  of  the  heart's  force  with  the  increasing 
loss  of  blood.  Coincidently  the  flowing  blood  becomes  gradually  brighter  and  paler.  And, 
if  the  wound  be  left  open  after  pure  blood  has  ceased  to  flow,  there  is  an  oozing  of  blood- 
tinged  serous-looking  fluid  ;  and  this  is  gradually  succeeded  by  a  paler  fluid,  some  of  which 
collects  like  a  whitish  film  on  the  surface  of  the  wound." — Paget. 

Whatever  favors  retraction  of  a  divided  artery  and  its  contraction,  tends  to  arrest 
bleeding;  whatever  hinders  these  processes  prolongs  and  increases  it.  Thus,  vessels  that 
traverse  loose  textures  cease  bleeding  more  readily  than  others  circulating  through  those 
that  are  close  and  compact,  such  as  the  integument  of  the  head,  and  sole  of  the  foot  ;  and 
bleeding  from  an  inflamed  or  rapidly  growing  part  is  checked  with  greater  difficulty  than 
that  from  other  tissues. 

The  size  and  form  of  the  wound  in  the  vessel  has  also  much  to  do  with  the  result.  A 
puncture  in  the  axis  of  a  large  artery  may  heal  by  natural  processes  and  be  unattended 
by  much  bleeding.  A  small  vertical  wound  may  likewise  close,  whereas  an  oblique  wound 
will  gape  and  is,  consequently,  attended  with  copious  bleeding,  while  a  transverse  wound 
is  of  all  others  the  most  dangerous  on  account  of  the  difficulty  of  controlling  hemorrhage 
and  the  improbability  of  natural  hemostatics  unassisted  by  art  acting  with  any  permanent 
advantage.  The  retracting  power  of  the  vessel  tends  to  cause  gaping  of  the  wound  rather 
than  closure,  and  encourages  rather  than  checks  Weeding. 


Natural  and  Surgical  Hemostatics. 


Fig.  133. 


When  an  artery  is  divided  across,  five  things  happen.  (1)  The  divided  ends  (Fig. 
133  d)  retract  within  the  sheath  (a),  and  (2)  by  contracting  diminish  the  calibre  of  the 
canal.  (3)  Blood  coagulates  in  the  sheath  (a)  around  the  orifice  of 
the  divided  vessel ;  and  (4)  in  the  artery  itself  (b)  up  to  the  first 
large  branch  (e) ;  and,  lastly  (5),  plastic  lymph  is  poured  out  from 
the  divided  coats  of  the  vessel,  and  by  its  organization,  the  perma- 
nent closure  of  the  vessel  takes  place.  The  clot  subsequently  be- 
comes organized  and  the  vessel  contracts.  In  a  large  proportion  of 
the  cases  of  divided  arteries  these  natural  haemostatic  processes  are 
ample  of  themselves  for  the  arrest  of  bleeding,  while  it  is  only  in 
the  larger  arteries  that  any  surgical  or  artificial  aids  are  required. 

When  an  artery  is  torn  across,  the  same  changes  take  place ;  but 
they  are  carried  out  to  an  advantage,  as  the  stretching  or  torsion  of 
the  vessel  before  it  gives  way  encourages  its  retraction  and  contrac- 
tion, and  the  lacerated  edges  of  the  vessel  help  the  coagulation  of 
the  blood.  It  thus  often  happens  that  when  a  large  artery  is  divided 
by  laceration  no  bleeding  occurs.  I  have  seen  the  femoral  and 
brachial  arteries  torn  asunder  and  no  bleeding  follow,  and  whole 
limbs  avulsed  from  the  trunk  without  hemorrhage.  The  lacerated 
vessel  appears  under  these  circumstances  as  if  drawn  out,  the  elastic  external  tunic  being 
stretched  into  a  conical  form  over  the  inner  coats  that  have  been  divided  and  have 
retracted.  An  artery  divided  by  laceration  or  torsion,  however  large,  consequently  rarely 
bleeds,  and  it  was  the  knowledge  of  this  fact  that  suggested  to  Amussat  the  idea  of  prac- 
tising torsion  of  an  artery. 

When  an  artery  is  contused  or  so  stretched  as  to  suffer  something  less  than  complete 
rupture  of  all  its  coats,  it  may  become  obstructed  ;  and  this  obstruction  is  probably  caused 
by  a  more  or  less  complete  circular  laceration,  or  breaking  up  of  its  inner  tunics  ;  for  the 
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different  museums  contain  preparations  which  prove  that  an  artery  so  treated,  when  ap- 
parently maintaining  its  continuity,  may  have  a  complete  circular  laceration  of  its  inner 

coats,  a  separation  of  these  coats  from  the 
Fig.  135.  external  cellular  one,  or  an  incurvation  of 

these  tunics  into  the  lumen  of  the  artery,  aa 
in  torsion  (B,  Figs.  134-5);  the  deposition 
of  clot  subsequently  taking  place  within 
the  meshes  of  the  divided  coats,  and,  as  a 
consequence,  the  complete  occlusion  of  the 
vessel. 

I  have  known  this  obstruction  to  follow 
many  injuries,  and  have  seen  the  external 
iliac  artery  obstructed  in  a  case  of  a  broken 
pelvis,  in  one  instance  followed  by  gangrene 
of  the  lower  extremity,  and  in  a  second 
by  cure.  I  have  also  known  the  common 
femoral  artery,  the  superficial  femoral  artery, 
the  axillary  and  brachial  arteries  to  become 
permanently  closed  in  a  similar  manner.  It 
is  a  question,  indeed,  whether,  as  a  result 
of  contusion,  adhesive  inflammation  ever 
takes  place  in  an  artery  to  cause  its  occlu- 
sion without  some  such  laceration  of  its 
inner  tunics  as  has  been  described. 

Sometimes  a  vessel  will  rupture  some  days 
after  the  injury,  at  a  part  that  has  been  se- 
verely contused,  causing  a  secondary  sub- 
cutaneous hemorrhage,  and  the  sensation  of 
something  giving  way.    Such  a  result,  however,  is  rare  in  civil  practice ;  although  in 
military,  from  gunshot  wounds,  it  is  more  frequent.    The  bleeding  under  such  circum- 
stances occurs  after  the  fifth  day.    Cold  lotions  will  gener- 
ally suffice  to  induce  absorption  of  the  blood  when  the  hem- 
orrhage is  slight,  although  in  some  cases  the  fluid  blood  may 
be  drawn  off  with  a  good  result.    In  exceptional  cases,  an 
aneurism  may  form  and  requires  treatment. 

It  having  been  asserted  that  it  is  by  natural  processes  alone 
that  divided  vessels  are  permanently  sealed,  and  arteries  in 
continuity  occluded,  it  will  be  well  to  inquire  into  the  modes 
of  action  of  the  different  means  which  the  surgeon  has  at  his 
disposal  to  bring  about  these  results ;  and  it  may  be  stated  in 
limine  that  the.  means  are  to  be  regarded  as  good,  in  so  far  as 
they  aid  the  natural  processes  that  have  been  described,  and 
turn  them  to  account. 

Thus,  the  exposure  of,  and  the  application  of  cold  to,  a 
divided  artery  favors  its  contraction  ;  this  physiological  fact 
explaining  the  practical — that  on  the  free  opening  of  a  wound, 
hemorrhage  so  often  ceases  never  to  return. 

Pressure  upon  the  end  of  a  wounded  artery  favors  coagula- 
tion in  the  vessel,  and  the  value  of  acupressure  rests  mainly 
upon  this  principle,  as  the  pins  mechanically  arrest  the  flow 
of  blood,  whilst  coagulation  is  taking  place  in  the  vessel  up  to 
the  first  branch. 

When  a  ligature  is  applied  to  an  artery  the  inner  coats  are 
usually  more  or  less  regularly  divided,  and  the  outer  is  so 
constricted  as  to  arrest  the  current  of  blood  through  the  vessel. 
The  blood  thus  arrested  consequently  coagulates  and  forms  a 
clot  or  thrombus  which  is,  as  a  rule,  conical  with  its  base 
towards  the  ligature  and  apex  pointing  to  and  reaching  the 
first  branch.  (Fig.  136  b.)  This  clot  subsequently  contracts 
and  becomes  organized.  The  inner  and  middle  coats,  from 
their  divided  edges,  pour  out  (c)  plastic  lymph,  which  heals 
the  wound,  and  eventually  cements  the  outer  and  inner  coats, 
which  with  the  clot  unite  together  into  one  homogeneous 


Laceration  and  recurvation  of  internal  coats  of  an  artery 
from  external  injury.  Taken  from  preparations  now  in 
the  Museum  of  the  Middlesex  Hospital  by  the  kind  per- 
mission of  the  surgeons. 


Fig.  136. 


Effects  of  carbolized  catgut  liga- 
ture on  common  femoral  artery  ; 
taken  from  a  girl  est.  19,  who  died 
on  the  20th  day  from  gangrenous 
leg  after  the  application  of  the  liga- 
ture to  the  artery  for  elephas.  The 
ligature  in  the  case  was  firmly 
attached  to  the  vessel,  and  had 
acted  upon  its  coats  as  a  perma- 
nent ligature. 
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mass;  and  if  in  the  sequence  of  events  nothing  occurred  to  interfere  with  the  steady  evo- 
lution of  this  reparative  process  all  would  indeed  he  well,  hut  unfortunately  such  is  not 
the  rase,  for  the  ligature,  when  composed  of  silk,  hemp,  or  wire,  and  called  permanent, 
lias  to  conic  away.  To  this  end  the  outer  coat  of  the  artery  where  constricted,  must 
slough  or  ulcerate,  and  the  vessel  itself,  in  cither  case,  at  the  line  of  ligature  thus  becomes 
divided.  By  such  action,  therefore,  what  nature  might  have  well  done  by  the  processes 
already  described  too  frequently  becomes  undone,  and  unless  a  firm  clot  has  filled  both 
ends  of  the  artery,  or  plastic  lymph  become  organized  around  the  divided  coats,  the  proba- 
bility that  secondary  hemorrhage  will  take  place  is  very  great.  It  is  this  fact  which  makes 
the  practice  of  arresting  hemorrhage  by  means  of  the  permanent  ligature  so  unsatisfactory. 
To  Stilling  and  Dr.  J.  F.  D.  Jones  we  are  indebted  for  most  of  our  knowledge  on  these 
points.1 

When,  however,  the  carbolized  catgut  ligatures  are  employed,  the  secondarv  changes 
which  have  been  described  do  not  of  necessity  occur,  although  in  their  primary  effects  the 
catgut  ligature  acts  precisely  as  the  permanent  (vide  Fig.  136;  1  Trans,  of  Clin.  Soc.,' 
1  ?s7«S ).  The  carbolized  catgut  ligatures  are  to  be  regarded  as  temporal}'  ligatures,  which 
may  either  dissolve  within  a  few  days  of  their  application  or  become  loose.  If,  therefore, 
an  artery  to  which  such  a  ligature  has  been  applied  does  not  become  permanently  closed 
by  natural  haemostatic  processes  before  the  catgut  ligature  has  dissolved  or  become  loose, 
the  circulation  through  the  vessel  may  be  restored  or  secondary  hemorrhage  may  ensue  ; 
ihi-  accident  has  occurred  in  my  own  practice.  The  catgut  ligature  is  not,  therefore,  so 
sale  as  torsion  for  divided  arteries.  It  is,  however,  a  safer  ligature  than  the  silk  or  hempen, 
as  it  does  not,  like  the  latter,  of  necessity  require  an  ulcerative  process  for  its  discharge. 

When  an  artery  is  closed  by  what  is  termed  Torsion  the  inner  coats  are  ruptured  (Figs. 
137  B  and  c),  and  the  outer  (a),  when  not  twisted  off,  closed  by  the  twists  to  which  it  has 
been  subjected.  But  the  inner  coats,  instead  of 
being  simply  divided  in  a  linear  manner,  as  occurs 
when  the  ligature  is  used,  become  ruptured,  sepa- 
rated from  the  outer  coat  and  incurved,  their  divided 
ends  turning  into  the  vessel,  and  in  the  most  perfect 
examples  forming  complete  valves,  not  unlike  the 
semilunar  valves  of  the  heart.  The  blood,  which  is 
consequently  arrested  by  this  valvular  incurvation 
of  the  inner  tunic,  undergoes  changes  precisely 
similar  to  those  already  described.  Plastic  lymph 
is  poured  out  by  the  divided  tunics  in  the  same  way 
as  has  been  shown  in  the  application  of  the  ligature, 
and  it  acts  the  same  part  in  cementing  all  the  arte- 
rial tunics  and  clot  together.  Between  the  two 
forms  of  practice,  however,  there  is  this  difference, 
that  where  the  ligature  has  been  used,  ulceration  of 
the  vessel  is  necessary  to  allow  of  its  escape,  and 
this  may  undo  all  that  Nature  has  done  to  seal  the 
artery  and  prevent  hemorrhage  ;  whereas,  when 
torsion  has  been  efficiently  performed  and  the  hemor- 
rhage arrested,  no  subsequent  action  is  liable  to  undo 
or  hinder  the  permanent  closure  of  the  vessel. 

With  both  ligature  and  torsion,  natural  haemostatics  are  aided  in  their  work  ;  but  with 
the  former  the  ulceration  set  up  by  the  ligature  may  materially  interfere  with  the  perfec- 
tion of  the  process;  while  with  the  latter,  there  is  nothing  to  prevent  the  process  going  on 
to  its  completion.  [Torsion  has  not  found  favor  in  America  ;  and  one,  who  had  disastrous 
results  following  its  use,  would  scarcely  be  supported  by  the  profession  of  the  United 
States  as  having  used  the  best  method  of  controlling  hemorrhage.] 


Fig.  137- 


Effects  of  torsion  upon  an  artery,  showing  the 
incurvation  anil  laceration  of  the  inner  coats. 
From  paper  by  the  author,  '  Jled.-Chir.  Trans.' 
1S6S. 

the  "ood  work  that  has  been  done 


On  Hemorrhage  and  its  Treatment. 

When  bleeding  takes  place  rapidly  from  a  wound  after  an  injury  or  operation,  it  is  called 
primary;  when  it  occurs  within  twenty-four  hours  or  in  rare  cases  within  two  days,  it 
is  called  rent  rri  mj  or  intermediary,  and",  when  after  a  lapse  of  a  longer  period,  secondary. 

[•  See  Dr.  E.  0.  Shakespeare's  lecture  on  "The  Nature  of  Reparatory  Inflammation  in  Arteries 
after  Ligature,  acupressure,  and  torsion,"  published  by  the  Smitlisonian  Institution.] 
21 
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The  primary  is  due  to  the  direct  injury  of  the  vessel  ;  the  recurring  to  the  increased 
force  of  the  circulation  during  reaction,  and  the  displacement  of  clots  that  were  sufficient 
to  seal  vessels  when  the  circulation  was  feeble  ;  to  the  overlooking  of  a  vessel  during  the 
dressing  of  a  wound,  or  to  some  imperfection  in  the  mode  of  securing  it  at  the  time  of 
operation.  The  secondary  is  caused  by  the  giving  way  of  an  artery  or  vein  ;  by  ulcera- 
tion of  the  ligature  ;  by  sloughing  of  the  vessel  alone  or  with  the  tissues  around  ;  by  the 
accidental  separation  of  a  ligature  [or  imperfect  torsion]  ;  injury  ;  or  owing  to  the  hemor- 
rhagic diathesis. 

When  blood  escapes  from  a  wound  externally  or  into  a  cavity,  the  term  hemorrhage  is 
applied  ;  when  beneath  the  integuments  or  amongst  tissues,  extravasation  or  effusion  is 
said  to  occur. 

The  symptoms  of  external  hemorrhage  require  no  description  ;  the  slow  flow  or  the 
sudden  gush  of  the  life's  blood  being  recognizable  by  all.  Those  of  concealed,  internal 
hemorrhage  or  extravasation  require,  however,  some  attention.  They  are  those  of  local 
injury,  plus  those  general  symptoms  which  denote  hemorrhage  generally. 

"In  slow  and  in  sudden  hemorrhages,"  wrote  John  Bell  seventy  years  ago,  "  the  symp- 
toms are  very  different.  In  the  former  the  patient  is  very  slowly  exhausted  ;  at  each 
return  of  bleeding  the  patient  faints,  and  is  laid  in  bed,  and  the  cold  applications  and  the 
fainting  save  his  life.  He  rises,  after  some  days,  pale,  languid,  and  giddy.  The  pulse 
flutters,  and  is  hardly  to  be  felt;  the  breathing  is  quick  and  anxious,  accompanied  witli 
sighing  and  great  oppression ;  the  heart  palpitates  on  the  slightest  motion  ;  and  the 
slightest  inclination  of  the  head,  or  rising  suddenly  from  the  couch,  endangers  fainting. 
The  voice  is  low  ;  the  eye  is  languid,  colorless,  and  of  a  pearly  white  ;  the  flesh  feels  soft 
and  woolly,  and  the  skin  is  pale,  yellow,  gelatinous,  and,  as  it  were,  transparent,  like 
modeled  wax.  After  this  stage  of  weakness  the  blood  loses  its  color ;  from  this  time 
forward  it  is  a  bloody  serum  only  that  distils  from  the  vessels ;  dropsy  appears,  and  the 
slightest  loss  of  blood  proves  fatal.  But  when  the  patient  expires  suddenly  by  an  impet- 
uous bleeding  from  some  great  artery  ;  when  he  dies  of  the  bleeding  from  a  femoral  aneu- 
rism ;  when  he  is  wounded  among  the  viscera,  and  some  great  vessel  is  pouring  out  blood, 
the  blood  in  the  general  circulation,  in  place  of  being  forced  onWards  by  the  contractions 
of  the  arteries,  runs  backwards  towards  the  wound  from  all  parts  of  the  body.  The  arte- 
ries no  longer  push  on  the  contents  of  the  veins  ;  the  blood  ceases  to  flow  towards  the 
heart ;  the  heart  ceases  to  act;  and  the  countenance  assumes,  as  in  asphyxia,  a  livid  line 
from  want  of  circulation.  The  face  becomes  all  at  once  deadly  pale,  the  circle  round  the 
eyes  is  livid,  the  lips  are  black,  and  the  extremities  are  cold.  The  patient  faints,  revives, 
and  faints  again  ;  with  a  low  and  quivering  pulse  ;  he  is  sick  ;  and  his  voice  is  lost.  There 
is  an  anxious  and  incessant  tossing  of  the  arms,  with  restlessness,  which  is  the  most  fatal 
sign  of  all.  He  tosses  continually  from  side  to  side  ;  his  head  falls  down  in  the  bed  ;  he 
raises  his  head  at  times  suddenly,  gasping,  as  it  were,  for  breath,  with  inexpressible 
anxiety;  the  tossing  of  the  limbs  continues;  he  draws  long  convulsive  sighs;  the  pulse 
flutters  and  intermits  from  time  to  time,  and  he  expires.  The  countenance  is  not  of  a 
transparent  paleness,  but  of  that  clayey  and  leaden  color  which  the  painter  represents  in 
assassinations  and  battles;  and  this  tossing  of  the  limbs,  which  is  commonly  represented 
as  the  sign  of  a  fatal  wound,  is  indeed  so  infallible  a  sign  of  death  that  I  have  never  known 
any  one  recover  who  had  fallen  into  this  condition."  ('  Principles  of  Surgery,'  vol.  i, 
page  143.) 

This  sketch  is  so  graphic  that  I  have  extracted  it  as  a  whole.  Since  my  student  days, 
when  I  first  read  it,  it  has  been  fixed  in  my  memory.  It  is,  however,  only  a  page  out  ot 
the  work  of  a  master  surgeon  which  still  deserves  close  study.  A  patient  may  lose  a  large 
quantity  of  blood  and  yet  rally.  Children  bear  the  loss  of  blood  badly,  yet  rally  quickly. 
In  old  age  a  small  hemorrhage  is  of  grave  importance,  the  rallying  power  being  very  small. 

Hemorrhage  from  any  vessel,  however  large,  is  readily  controlled  by  the  application  of 
well-applied  direct  pressure  upon  the  wounded  part,  consequently  any  surgeon  on  being 
called  to  a  case  of  wounded  artery,  having  cleansed  the  wound  and  exposed  the  vessel, 
should  put  his  thumb  or  finger  on  the  bleeding  orifice  and  check  the  flow.  No  mere 
covering  up  of  the  wound  to  smother  the  hemorrhage  will  be  of  any  benefit.  When 
moderate  bleeding  comes  from  a  wound  and  its  source  is  unknown,  whether  arterial  or 
venous,  the  first  duty  of  the  surgeon  is  to  clean  the  wound  and  remove  clots.  This  act 
alone  is  often  sufficient  of  itself  to  arrest  bleeding,  not  only  for  the  time  but  permanently. 
The  parts  at  the  same  time  should  be  elevated  and  left  exposed  for  a  few  hours. 

When  the  bleeding  is  venous,  the  elevation  of  the  limb  has  a  most  beneficial  and  rapid 
action.    In  amputations,  before  the  application  of  the  tourniquet,  as  well  as  after  its 
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removal,  the  limb  or  stump  should  always  be  elevated  for  a  few  seconds  to  empty  the 
veins.  When  well  applied,  direct  pressure  stops  the  tlow  of  blood,  and  when  such  means 
appear  to  be  sufficient  for  the  treatment  of  the  case,  care  should  be  employed  in  its  appli- 
cation. The  first  pad  to  be  applied  to  the  bleeding  part  should  be  small  and  compact, 
corresponding  in  size  to  the  last  joint  of  the  thumb;  a  larger  one  should  be  placed  over  it 
and  carefully  adjusted,  and  a  third  covering  in  the  whole.  These  are  to  be  firmly  bound 
down  over  the  bleeding  vessel  with  a  bandage  or  some  unyielding  strapping,  care  being 
taken  that  the  pressure  employed  is  sufficient  to  control  the  bleeding,  but  not  enough  to 
arrest  wholly  the  circulation  through  a  limb,  thereby  producing  gangrene  of  the  parts 
below. 

When  direct  pressure  is  inapplicable,  indirect  pressure,  as  it  is  called,  or  pressure  by 
means  of  a  tourniquet  applied  to  the  main  artery  of  a  limb  above  the  wound,  may  be  em- 
ployed ;  and  in  operations  upon  the  extremities,  this  is  the  best  mode  of  preventing  or 
arresting  hemorrhage,  the  tourniquet  being  accurately  applied  over  the  main  artery,  but 
not  screwed  up  till  the  operation  is  about  to  be  commenced. 

For  mere  temporary  purposes,  the  main  artery  may  be  compressed  by  the  finger  of  the 
surgeon  or  of  a  skilled  assistant ;  but  for  a  lengthened  period,  this  method  is  untrustworthy, 
it  being  impossible  for  any  ordinary  man  to  maintain  firm  pressure  upon  a  vessel  for  more 
than  a  few  minutes  consecutively.  The  use  of  the  weight  as  shown  in  Fig.  150  may  be 
recommended.  As  a  temporary  means  of  arresting  bleeding,  however,  manual  pressure 
is  of  immense  value,  and  should  b3  applied  to  the  femoral  artery  below  Poupart's  ligam  - 1 1 1 
for  the  lower  extremity;  and  on  the  inner  side  of  the  biceps  muscle  for  the  upper,  the 
fingers  or  thumb  of  the  surgeon  being  employed  according  to  convenience. 

In  recent  times,  what  is  known  as  Esmarch's  method  of  arresting  hemorrhage  has  met 
with  considerable  support.  It  consists  first,  in  applying  an  elastic  bandage  from  the  ex- 
tremity of  the  limb  to  be  operated  on  to  a  point  above  the  site  of  the  operation,  and  secondly, 
in  the  application  of  an  India-rubber  band  or  tube,  tightly  above  the  upper  border  of  the 
elastic  bandage,  which  can  then  be  removed.  By  this  method,  the  parts  below  the  band 
have  been  rendered  bloodless,  and  the  surgeon  may  explore  a  limb,  excise  a  tumor,  joint, 
or  bone,  and  even  amputate,  with  the  loss  at  the  time  of  a  spoonful  of  blood. 

The  method  has,  however,  one  objection,  which  is  that  when  the  band  is  removed  blood 
oozes  from  the  soft  parts  to  a  far  greater  extent  than  under  other  circumstances,  the  smaller 
vetsels apparently  becoming  paralyzed  by  the  compressing  bandage,  or,  from  their  having 
been  completely  emptied.  The  operation  which  is  bloodless  during  the  cutting  process  is, 
on  the  whole,  therefore  followed  by  the  loss  of  as  much  blood  as  generally  follows  other 
methods.  For  amputations,  I  never  employ  now  the  compressing  bandage,  but  elevate 
the  limb  to  empty  it  of  venous  blood,  and,  with  the  band  press  the  blood  upward^.  I 
then  use  the  elastic  band  or  India-rubber  tube  as  a  tourniquet,  having  found  by  this 
method  that  all  the  advantages  of  Esmarch's  plan  are  secured  with  less  of  the  disadvan- 
tages. For  exploratory  operations  and  the  removal  of  small  foreign  bodies,  excision  of 
joints,  and  removal  of  necrosed  bone,  the  compressing  bandage  has,  however,  great 
advantages. 

[The  objection  urged  against  the  elastic  bandage  seems  hardly  well  founded,  for  its 
value,  according  to  my  observation,  can  scarcely  be  overestimated.  Various  modifica- 
tions of  the  original  apparatus  have  been  suggested.  Some  proposed  using  a  bandage  of 
pure  rubber  instead  of  the  elastic  webbing,  which  latter  was  liable  to  become  very  much 
soiled,  and  in  addition  soon  lost  its  elasticity.  Then,  for  the  tubing  was  substituted  a  Hat 
band  of  rubber,  somewhat  heavier  than  the  bandage  employed  to  produce  the  anaemia;  or 
the  bandage  itself  was  made  to  do  duty  as  tourniquet  by  taking  several  circular  turns 
around  the  upper  part  of  the  limb.  Another  suggestion  was  to  employ  rubber  ring-,  of 
varying  diameters,  that  could  be  rolled  up  from  the  distal  extremity,  thus  inducing  the 
artificial  anannia,  and  which  could  then  be  left  in  position  to  take  the  place  of  the  rubber 
tubing.  This  method  is  an  ingenious  one,  but  seems  to  me  no  better  than  the  other,  ex- 
cept in  cases  of  amputation  of  the  fingers,  in  which  I  have  often  used  with  advantage  an 
ordinary  rubber  ring,  such  as  we  often  find  on  the  handles  of  umbrellas  for  holding  the 
tips  of  the  ribs  together.  The  bleeding  from  the  digital  arteries  is  never  important,  but, 
when  no  assistance  is  at  hand,  it  is  well  to  have  the  stump  dry  during  the  operation.  It 
is  asserted  that  there  is  more  capillary  oozing  after  the  elastic  bandage  has  been  used  than 
after  the  old  method  ;  but,  at  any  rate,  it  is  of  no  importance,  since  the  patient  lias  been 
saved  much  blood  that  would  have  been  lost  by  operating  in  the  ordinary  way. 

Another  application  of  the  Esmarch  bandage  is  to  prevent  oozing  from  crushed  limbs. 
While  we  are  waiting  for  reaction  to  allow  operative  treatment,  this  hemorrhage  may  be 
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sufficient  to  depress  tlie  patient.  If  an  ordinary  Petit's  tourniquet  is  applied  upon  the 
arterial  trunk  above,  it  congests  and  injures  the  limb  by  pressure  on  healthy  parts  ;  but  an 
elastic  bandage  can  be  applied  to  the  crushed  tissues  and  thus  render  oozing  impossible. 
This  is  far  superior  to  the  other  practice,  which  may  render  the  tissues  so  (edematous  as 
to  preclude  the  possibility  of  forming  good  flaps. 

Are  there  any  dangers  attending  the.  employment  of  the  elastic  bandage  ?  If  the  con- 
striction were  continued  very  long,  and  especially  if  the  tourniquet  were  applied  with 
excessive  firmness,  there  might  occur  paralysis  of  the  limb  from  the  pressure  on  the  nerves, 
and  possibly  sloughing  of  the  flaps  in  amputations,  because  of  the  blood  supply  being  cut 
off  for  so  long  a  period.  Practically,  however,  there  is  very  little  danger  of  deleterious 
results  following  the  use  of  the  bandage,  if  the  tourniquet  be  made  of  a  flat  band  or  of  a 
tube,  instead  of  the  solid  cord,  which  was,  I  believe,  used  formerly.  Sufficient  time  can 
be  taken  to  allow  the  performance  of  any  ordinary  operation  without  any  risk  of  trouble 
occurring  subsequently.  Isolated  cases  of  gangrene,  thrombosis  and  embolism,  pyaemia, 
etc.,  have  been  reported,  but  they  do  not  impair  the  value  of  the  appliance.  A  more 
elaborate  discussion  of  the  various  bad  results,  that  have  been  attributed  to  the  elastic 
bandage,  will  be  found  in  my  paper  in  the  Archives  of  Clinical  Surgery,  New  York, 
August,  1877.  The  elastic  bandage  appears  to  be  far  superior  to  the  tourniquet  of  Petit, 
which  is,  however,  still  preferred  by  some  operators  J.  B.  R.] 

The  tourniquet  is,  doubtless,  an  excellent  instrument  for  the  compression  of  an  artery, 
and  J.  L.  Petit's  is,  probably,  the  best  for  the  extremities.  It  should  be  applied  to  the 
limb  directly  over  the  vessel  to  be  compressed,  the  pad  being  adjusted  in  the  axis  of  the 
vessel.  The  ends  of  the  band  are  then  made  to  pass  round  the  limb,  and  are  secured 
either  by  a  buckle  or  a  knot,  the  former  being  preferable.  The  two  plates  can  then  be 
separated  by  the  rotation  of  the  screw,  and  a  sufficient  amount  of  pressure  employed  to 
stop  the  current  of  blood,  and  no  more.     {Vide  Fig.  138.)     Lister  has  invented  an 


Fig.  138. 


admirable  tourniquet  for  compressing  the  abdominal  aorta,  and  many  others  have  been 
constructed,  but  these  are  ample  for  all  ordinary  purposes  of  arresting  or  preventing  hemor- 
rhage. [The  abdominal  tourniquet  should  be  credited  to  Dr.  Joseph  Pancoast,  of  Phila- 
delphia, who  devised  it  for  controlling  the  aorta  in  hip-joint  amputations.] 

When  a  tourniquet  is  not  at  hand,  as  in  the  field,  a  stone  or  any  hard  substance  may  he 
rolled  up  in  a  handkerchief,  applied  over  a  vessel,  and  bound  round  the  limb";  the  ends  of 
the  handkerchief  too  should  be  attached  to  a  stick  or  sword,  any  amount  of  compression 
being  obtained  by  simply  twisting  them. 

As  temporary  means  of  arresting  hemorrhage,  therefore,  pressure  upon  the  bleeding 
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spot,  i.  e.,  direct;  or  upon  the  main  artery  of  the  part,  i.  e.,  indirect;  digital  or  instru- 
mental is  the  more  reliable.  Tlie  wound  in  both  cases  should  be  well  exposed  and  cleansed, 
and  all  coagula  removed  preparatory  to  the  application  of  such  permanent  means  as  may 
be  at  command.  Of  these,  the  ligature,  torsion,  and  acupressure  are  the  chief.  Styptics 
and  the  cautery  are  only  employed  when  the  three  means  mentioned  are  either  inapplica- 
ble or  have  proved  unsuccessful. 

On  the  Use  of  the  Ligature. 

Since  Ambrose  Pare  re-introduced  the  use  of  the  ligature  (1550),  it  has  been  the 
favorite  means  for  the  arrest  of  hemorrhage  ;  the  speedy  way  in  which  bleeding  from  an 
artery,  however  large,  is  checked  by  its  application,  and  the  feeling  of  relief  experienced 
on  knowing  that  for  a  time,  at  least,  all  fear  of  bleeding  has  been  removed,  having  so 
influenced  the  majority  of  practitioners  in  its  favor,  as  to  induce  them  to  put  aside, 
untried,  all  other  suggested  means  as  being  unnecessary.  It  took,  however,  more  than 
two  centuries  for  the  ligature  to  become  established  in  practice  ;  in  fact,  its  adoption  was 
not  general  till  Jones  had  demonstrated  by  his  experiments  already  alluded  to  (p.  321), 
the  physiological  processes  by  which  hemorrhage  is  naturally  arrested  in  a  bleeding  ves- 
sel, and,  that  by  the  ligature,  these  were  utilized. 

To  tie  an  artery  efficiently,  the  vessel  should  first  be  taken  up  cleanly  and  drawn  out. 
A  smooth  round  cord  of  silk,  hemp,  or  catgut,  must  then  be  applied  firmly  around  its 
extremity,  sufficient  force  being  used  to  cause  rupture  of  the  inner  coats  of  the  vessel 
(such  a  result,  although  desirable,  not  appearing,  however,  to  be  constant),  and  occlusion 
of  the  outer  coat,  a  knot  called  the  surgeon's  or  sailor's  reef-knot  being  employed.  In 
forming  the  knot,  the  loop  of  the  ligature  should  be  pressed  down  to  the  artery  by  the 
linger  or  thumb  as  indicated  in  the  drawing  (Fig.  138),  otherwise  the  extremity  of  the 
artery  will  be  liable  to  be  broken  off,  particularly  if  diseased. 

When  the  vessel  is  deeply  placed  and  cannot  be  isolated,  it  must  be  ligatured  with 
some  of  the  adjacent  tissues.  When  it  is  so  imbedded  that  its  free  end  cannot  be  taken 
up  with  forceps,  a  tenaculum  may  be  passed  beneath  the  bleeding  vessel  and  all  the  tissues 
taken  up  by  the  instrument  should  be  strangled  by  the  ligature.  The  ends  of  the  ligature 
may  be  left  hanging  out  of  the  womb.  In  later  years  Mr.  De  Morgan  has  been  in  the 
habit  of  cutting  off  both  ends  of  the  ligature,  leaving  the  knot  in  situ  and  closing  the 
wound,  such  a  practice  being  a  revival  of  the  last  century,  and,  since  carbolized  catgut 
ligatures  have  been  employed,  the  practice  has  become  general. 

When  the  vessels  are  diseased  and  brittle,  some  care  is  needed  in  the  application  of  the 
ligature.  The  vessel  should  not  be  tied  too  tightly  lest  too  much  of  the  artery  be  torn 
and  the  ligature  be  made  to  separate  before  natural  hemostatics  have  closed  it.  Some 
have  suggested  the  use  of  a  flat  ligature  under  these  circumstances,  but  it  seems  scarcely 
needed.  In  1865  I  was  called  upon  to  apply  a  ligature  to  the  femoral  artery  of  a  man 
over  seventy  years  of  age  for  femoral  aneurism.  The  vessel  was  so  brittle  that  I  felt  the 
coats  give  way  on  the  application  of  the  ligature  ;  the  included  tissue  too  seemed  so  thin 
that  I  expected  to  find  the  ligature  come  away  in  my  hand,  which  did  not  occur.  The 
case  ultimately  did  well,  and  no  bleeding  ensued. 

Acupressure. 

The  late  Sir  James  Simpson  brought  this  method  of  arresting  hemorrhage  before  the 
profession  in  I860,  and  on  his  authority  many  resorted  to  the  practice.  Drs.  Keith  and 
Pirrie,  of  Aberdeen,  have  given  it  their  warmest  support;  indeed,  at  the  present,  time,  in 
Dr.  Pirrie's  hands  it  is  alone  employed  as  a  general  way  of  arresting  hemorrhage.  The 
principle  of  the  practice  is  very  simple,  viz.,  the  occlusion  of  the  artery  by  the  temporary 
pressure  of  a  pin,  without  lacerating  the  vessel  or  setting  up  inflammatory  and  suppurative 
anion  as  in  the  ligature.  The  pin  is  removed  on  the  second  or  third  day.  according  to 
the  size  of  the  artery.  The  advantages  thus  claimed  for  it  are  very  great,  but  experience 
has  not  yet  decided  in  its  favor.    There  are  three  leading  forms  of  acupressure. 

In  the  first,  the  artery  is  directly  compressed  between  the  pin,  which  crosses  its  free 
end,  and  the  muscle  beneath.    (Fig.  139,  1.) 

In  the  second,  the  same  result  takes  place,  the  pin  being  made  to  give  a  half  twin 
through  the  tissues  between  its  first  and  second  insertions.    (Fig.  1  :">!>,  2.) 

In  the  third,  the  pin  is  simply  passed  beneath  the  vessel  and  pressure  applied  to  the 
artery  by  means  of  a  loop  of  wire  or  silk  looped  over  its  point  and  made  to  cross  the 
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vessel,  the  ends  of  the  loop  being  secured  upon  the  shaft  of  the  pin.  [A  small  rubber  ring 
may  be  employed  in  this  way.]     (Fig.  139,  3.) 

The  good  point  in  acupressure  is  the  absence  of  any  foreign  body  for  more  than  a  few 
hours  or  days.  Its  disadvantage  lies  in  the  fact  that  its  success  depends  upon  the  coagula- 
tion of  the  blood  in  the  vessel  down  to  the  first  branch,  one  of  nature's  temporary  haemo- 
static processes,  and  not  upon  the  permanent  closure  of  the  coats  of  the  vessel.  As  a 
consequence  it  is  not  so  secure  as  the  ligature,  or  physiologically  so  sound  as  the  practice 
of  torsion.    As  a  general  mode  of  arresting  hemorrhage  it  seems  improbable  that  it  will 

Fig.  139. 


Different  modes  of  applying  acupressure. 

hold  its  ground,  indeed  it  is  but  little  practised  at  the  present  time.  As  a  mode  of  tem- 
porarily arresting  hemorrhage  in  certain  cases  where  the  ligature  and  torsion  are  inapplica- 
ble, as  in  wTounds  of  the  palm  or  the  sole  of  the  foot,  it  is  indeed  valuable,  and  particularly 
also  as  a  means  of  arresting  the  flow  of  blood  from  a  leech  bite  or  other  bleeding  point — 
the  passage  of  a  needle  through  the  skin,  and  a  figure-of-8  ligature  over,  being  of  great 
service. 

An  ingenious  modification  of  this  process  has  been  devised  and  successfully  used  by 
Mr.  Dix,  of  Hull.  A  wire  passed  through  the  flaps  by  means  of  two  needles  and  twisted 
over  a  cork  outside,  compresses  the  bleeding  vessel  in  the  same  way  as  the  needles.  It 
is  called  by  its  author  "  the  wire  compress,"  and  is  fully  described  in  the  'Edinburgh 
Medical  Journal,'  Sept.,  18G4.  It  seems,  however,  to  be  more  adapted  for  securing  an 
artery  in  its  continuity  as  in  the  treatment  of  aneurism,  under  which  head  (see  page  .'i47) 
it  will  be  described  in  detail.  [Numerous  modifications,  embodying  the  same  principles, 
have  been  made  by  Hutchison,  Buck,  and  others.] 

On  Torsion. 

In  a  physiological  point  of  view  there  is  no  method  more  perfect  at  command  for  the 
control  of  hemorrhage  than  that  of  torsion  ;  because,  unlike  acupressure,  which  uses  one 
only  of  Nature's  haemostatic  processes,  or  the  ligature,  which  is  a  foreign  body  in  a  wound, 
and  becomes  a  source  of  danger  by  undoing  at  a  later  what  has  been  done  at  an  earlier 
period  of  the  case,  it  utilizes  to  the  utmost  all  the  physiological  processes  employed  by 
Nature  to  prevent  and  arrest  bleeding,  and  places  the  vessel  in  the  most  favorable  posi- 
tion for  them  to  take  effect.  What  these  changes  are  was  discussed  in  a  former  page  of 
this  chapter. 

For  the  application  of  torsion  a  good  pair  of  forceps  is  required  {vide  Fig.  138),  that 
will  hold  the  end  of  the  artery  firmly,  that  has  no  lateral  motion,  and  with  serrations 

blunt  enough  to  obviate  any  laceration  or  cutting  of  the 
parts  seized  by  the  blades.  The  vessel  should  then  be 
drawn  out,  as  in  the  application  of  the  ligature,  and  three 
or  four  sharp  rotations  of  the  forceps  made.  In  large  arte- 
ries such  as  the  femoral,  the  rotation  should  be  repeated 
till  the  sense  of  resistance  has  ceased.  The  ends  should 
not  be  twisted  off.  In  small  arteries  the  number  of  rota- 
tions is  of  no  importance,  and  their  ends  may  be  twisted  oft' 
or  not,  as  may  be  preferred.  In  Fig.  140,  the  appearance 
of  a  femoral  artery  sufficiently  twisted  is  well  shown. 

When  the  vessels  are  atheromatous  or  diseased,  fewer 
rotations  of  the  forceps  are  required,  the  inner  tunics  ol 
the  vessel  being  so  brittle  as  to  break  up  at  once  and 
incurve.  If  the  surgeon,  therefore,  twists  more,  he  will  break  away  the  external  or 
cellular  coat  which  is  not  only  of  essential  importance  in  maintaining  the  lacerated  inner 


Fig.  140. 


TninTc 

cf  — 
Art, try. 


Twisted  end- 
of  Arte  ii/. 


£vcrted  end  of  inner  Coats 
Effects  of  torsion  on  femoral  artery. 


HEMORRHAGE   AND   ITS  TREATMENT. 


327 


coats  in  position,  but  in  allowing  blood  to  coagulate,  and  the  lymph  to  organize  between 
them.  With  this  caution  diseased  arteries  appear  to  be  as  amenable  to  the  treatment  as 
the  healthy,  and  torsion  requires  no  more  care  under  these  or  any  circumstances  than  the 
application  of  a  ligature. 

The  physiological  arguments  in  favor  of  torsion  are  numerous,  while  the  practical 
advantages  seem  to  be  not  less.  After  nine  years'  experience  of  the  practice  among 
vessels  of  all  sizes  (the  femoral  being  the  largest)  I  have  had  no  mishap.  I  have  further 
observed,  that  wounds  have  united  more  rapidly  and  kindly — primary  union  being  the 
rule  ;  there  has  been  less  constitutional  disturbance  after  operation  and  consequently  less 
liability  to  traumatic  fever,  pyaemia,  and  other  complications  such  as  we  are  all  too 
familiar  with,  in  the  practice  of  surgery.  Stumps  have  healed  in  a  week,  and  patients 
been  up  in  two  weeks,  without  one  single  drawback,  rapid  and  uninterrupted  convales- 
cence following  the  operation.  In  other  cases,  equally  good  success  can  be  recorded.  At 
Guy's  Hospital,  we  have  had  two  hundred  consecutive  cases  of  amputation  of  the  thigh, 
leg,  arm,  and  forearm,  in  all  which  the  arteries  had  heen  twisted  (one  hundred  and  ten 
of  them  having  been  of  the  femoral  artery)  and  no  case  of  secondary  hemorrhage. 

[The  statistics  mentioned  by  Mr.  Bryant  are  very  satisfactory,  but,  notwithstanding 
the  high  authority  of  his  advocacy  of  the  practice,  torsion  has  met  with  little  favor  in 
this  country.] 

The  Artery  Constrictor. 

Dr.  Fleet  Speir,  of  Brooklyn,  New  York,  has  had  an  artery  constrictor  made  (Fig. 
141)  which,  as  he  has  demonstrated  upon  both  the  living  and  the  dead,  has  the  power  of 
dividing  the  inner  coats  of  an  artery  and  allowing  them  to  recurve,  as  in  torsion.  lie 
has  used  it  on  all  the  larger  vessels  except  the  iliac  and  subclavian,  and  has  never  had 
any  trouble,  union  chiefly  by  first  intention  having  followed  ('  Med.  Mirror,'  New  York, 
April,  1871,  and  'Archives  of  Clinical  Surgery,'  Sept.,  187G). 


Fio.  141. 


4.  As  seen  when  laid  open. 

The  instrument  he  recommends  (Fig.  141)  should  be  "  tight-fitting  enough  to  constrict 
thoroughly,  and  yet  grooved  and  smooth  enough  not  to  lacerate  the  external  coats,  while 
it  maks  a  complete  invagination  of  the  inner  coats.  For  operating  upon  vessels  in  con- 
tinuity,  as  for  aneurism,  I  prefer  to  place  the  limb,  after  constriction,  in  a  relaxed  position, 
so  as  not  to  stretch  the  vessel  after  being  constricted." 

In  Fig.  141  the  instrument  is  shown  applied  to  an  artery,  and  in  Fig.  141  (4)  a  section 
of  the  artery,  subsequent  to  its  constriction.  I  have  tested  this  instrument  on  the  living, 
and  have  made  a  large  number  of  experiments  on  the  dead,  and  find  it  does  all  that  Dr. 
Speir  asserts.  I  believe  it  to  be  of  value  for  obstructing  arteries  in  continuity,  as  it  does 
for  such  precisely  what  torsion  does  for  divided  vessels. 
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[Many  forms  of  spring  forceps  have  been  constructed,  by  which  the  end  of  the  vessel 
can  be  seized  and  compressed  until  a  clot  has  formed  within.] 

Other  Methods. 

Astringents  or  styptics  are  also  valuable  agents  in  the  arrest  of  bleeding,  when  the 
means  previously  mentioned  are  inapplicable,  their  value  being  much  increased  when 
combined  with  pressure.  The  perchloride  or  persulphate  of  iron,  pounded  matico,  alum 
in  powder  or  solution,  applied  to  a  bleeding  surface  on  a  pad  of  lint  or  dossil  of  cotton- 
wool, and  bound  on,  are  the  best  applications;  though  tannic  acid,  Ruspini's  Styptic,  or 
oil  of  turpentine,  are  also  serviceable.  Before  applying  any  of  these,  the  bleeding  part 
should  be  wiped  as  dry  as  possible,  and  all  coagula  removed.  In  uterine  surgery,  injec- 
tions of  some  of  these  astringents  are  much  used.  In  rectal  surgery,  the  bowel  may  be 
plugged  with  lint  or  sponge  saturated  with  a  styptic,  and  in  epistaxis  the  nose  may  be 
plugged  with  the  same. 

Cold  is  a  powerful  styptic,  cold  air  often  permanently  arresting  even  copious  hemor- 
rhage on  laying  open  a  wound.  A  stream  of  cold  water  directed  to  a  bleeding  part,  or  ice 
pounded  and  placed  in  bladders  or  bags,  and  laid  on  bleeding  wounds,  are  at  times  of 
great  assistance. 

( 'auterization,  although  the  common  mode  of  arresting  bleeding  by  the  ancients,  is  now 
seldom  employed  ;  yet  it  is  a  valuable  agent  in  cases  where  neither  torsion,  ligature,  nor 
acupressure,  is  available.  In  spongy  tissues  from  which  blood  is  oozing,  or  even  in  other 
cases,  the  hot  iron  will  often  act  most  beneficially.  It  may  be  applied  through  iron  hut- 
tons  or  cones  brought  to  a  black  heat  by  means  of  fire,  or  through  platinum  or  porcelain 
instruments,  heated  by  means  of  gas  or  the  galvanic  battery.  In  both  the  heat  should  be 
enough  to  cause  a  dry  eschar  upon  the  bleeding  part,  while  care  should  be  exercised  sub- 
sequently not  to  remove  this  too  soon  ;  indeed,  the  eschar  or  scab  should  be  left  for  natural 
processes  to  throw  off'.  The  cautery  in  no  case  should  be  too  hot,  that  is,  red  hot,  as  it 
destroys  the  vessels  too  much,  but  should  be  of  a  black  heat. 

[in  the  vast  majority  of  cases  capillary  bleeding,  and  even  hemorrhage  from  small 
arteries  can  be  arrested  by  properly  applied  pressure,  which  is  preferable  to  all  styptics, 
because  usually  more  efficient,  and  never  leaving  any  pastey  clots  as  do  the  preparations  of 
iron.  Hot  water  applied  with  cloths  is  an  excellent  method  of  arresting  capillary  oozing. 
Mr.  Bryant1  himself  has  employed  this  method  a  good  deal  at  Guy's  Hospital;  and  Dr. 
C.  T.  Hunter,  especially,  has  since  called  attention  to  its  use  in  this  country.  The  water 
should  be  about  115°  F.]. 

Hemorrhage  from  the  capillaries  or  small  vessels,  rarely  takes  place  to  any  dangerous 
extent,  unless  it  occurs  in  "  bleeders,"  or  such  as  labor  under  the  hemorrhagic  diathesis. 
It  has  always  a  tendency  to  stop  by  itself  through  the  natural  haemostatic  processes  such 
as  have  been  described.  If,  however,  it  be  too  persistent,  the  surface  of  the  wound  should 
be  exposed  and  cleansed,  the  stimulus  of  the  air  being  often  sufficient  to  excite  closure  of 
the  vessels.  Moderate  pressure  upon  the  surface  of  the  wound,  or  a  stream  of  cold  water 
over  it  are  also  valuable  auxiliaries. 

By  way  of  summary,  the  following  conclusions  may  be  arrived  at  for  the  treatment  of 
hemorrhage  from  wounded  vessels. 

All  arteries,  whether  divided  or  wounded,  from  which  blood  flows,  are,  if  possible,  to 
be  twisted  or  tied  at  the  seat  of  injury  ;  and  to  accomplish  this,  when  room  is  required, 
the  wound  may  be  enlarged.  Both  ends  of  a  divided  artery  are  to  be  dealt  with  sepa- 
rately. When  an  artery  is  wounded  John  Hunter's  advice  is  still  sound,  "  First  apply 
the  tourniquet,  then  lay  the  artery  sufficiently  bare,  and  tie  the  vessel  above  and  below  the 
wounded  part,"  MS.  Lect.  1787.  In  some  cases  the  vessel  had  better  be  completely 
divided  and  its  two  ends  twisted.  I  have  followed  this  practice  with  the  brachial  on 
three  occasions,  with  good  results,  and  advise  its  adoption  on  all  arteries  of  less  calibre. 

When  no  bleeding  is  present,  no  operation  as  a  rule  is  required  ;  although,  in  excep- 
tional cases,  this  may  be  deviated  from,  as  when  a  renewal  of  the  hemorrhage  endangers 
life. 

When  moderate  arterial  hemorrhage  exists  and  the  artery  cannot  be  taken  up  in  the 
wound  without  an  operation,  the  graduated  compress  may  be  employed  with  a  fair  chance 
of  success ;  but  should  it  fail,  the  vessel  must  be  secured. 

['  See  Clinical  Report  in  Medical  and  Surgical  Reporter,  July  6,  1878.  I  saw  tlie  procedure  in 
the  Spring  of  1878,  several  months  before  the  publishing  of  this  paper.] 
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When  arterial  hemorrhage  endangers  life  and  the  artery  cannot  be  treated  at  the  wound, 
the  trunk  of  the  vessel  is  to  be  secured  above  the  wound. 

When  recurring  hemorrhage  is  severe,  the  wound  is  to  be  reopened  or  enlarged,  all 
clots  turned  out,  and  the  vessel  tied  or  twisted.  When  moderate,  it  can  be  treated  by 
elevating  the  part,  by  pressure  over  the  main  trunk  of  the  vessel  or  the  wound,  and  by  the 
application  of  cold,  such  as  the  ice-bag. 

At  times  all  bleeding  ceases  on  the  mere  exposure  of  the  open  wound;  at  others  there 
is  merely  a  general  oozing.  Under  these  circumstances,  if  exposure  of  the  wound  to  the 
air,  or  to  a  stream  of  cold  water  fails  to  check  it,  well-applied  pressure  will  often  suffice. 
In  exceptional  cases  styptics  may  be  required. 

Secondary  hemorrhages  are  to  be  dealt  with  in  the  wound  as  primary,  that  is,  when 
bleeding  is  profuse,  the  artery  is  to  be  re-ligatured  or  twisted  at  the  bleeding  point;  when 
not  severe,  it  will  probably  be  restrained  by  pressure  and  the  elevation  of  the  part ;  as  in 
a  general  way,  when  secondary  hemorrhage  takes  place  after  the  application  of  a  ligature 
to  a  wounded  artery,  the  bleeding  comes  from  the  lower  end  of  the  vessel.  Guthrie  has 
clearly  shown,  that  repair  is  less  perfect  in  the  lower  end  of  a  divided  vessel  than  in  the 
upper,  less  contraction  and  retraction  of  the  vessel,  less  perfect  coagulation  of  blood,  and 
effusion  of  plastic  lymph. 

Venous  hemorrhage,  unless  from  the  trunks  of  large  veins,  quickly  ceases,  usually  from 
the  collapse  of  the  veins.  Where  any  impediment  exists  to  the  return  of  blood  from  the 
wounded  part,  it  may  prove,  however,  troublesome,  yet  its  arrest  will  probably  be  secured 
on  the  removal  of  the  obstruction.  The  elevation  of  the  wounded  part  will  tend  much 
towards  this  end,  as  will  also  the  application  of  cold,  or  firm  pressure  upon  the  spot. 

W  hen  large  veins  are  divided  and  the  bleeding  is  copious,  they  must  be  tied  or  twisted. 
A  small  opening  into  a  large  trunk  may  be  closed  with  a  fine  ligature,  leaving  the  main 
canal  tree,  as  wounds  of  veins  heal  rapidly,  such  as  after  venesection. 

Injuries  of  the  large  venous  trunks,  however,  are  of  grave  importance,  and  any  wound 
or  injury  that  induces,  directly  or  indirectly,  the  complete  arrest  of  the  venous  circulation 
through  one  of  these,  is  probably  of  greater  consequence  than  the  wound  of  an  artery. 
The  internal  jugular  vein,  too,  may  be  tied  with  success.  [An  interesting  instance,  where 
Dr.  Agnew  ligated  the  internal  jugular  near  the  base  of  the  skull,  with  recovery  of  the 
patient,  is  recorded.] 

A  vein  is  known  to  be  opened,  when  black  blood  flows  from  the  wound  in  a  steady 
Stream  and  from  its  distal  part,  when  pressure  above  the  wound  increases  the  flow  and 
pressure  below  retards  or  stops  it. 

Phlebitis  is  the  chief  evil  to  be  feared  from  an  injury  to  a  vein,  and  when  it  occurs,  it 
is  very  fatal.  Veins,  however,  will  doubtless  bear  much  more  manipulation  than  our 
forefathers  believed,  without  any  such  danger  ensuing. 

The  entrance  of  air  into  a  wounded  vein  is  likewise  a  source  of  great  danger  ;  but  the 
subject  will  receive  attention  in  a  succeeding  chapter. 

The  General  Treatment  of  Hemorrhage 

is  of  importance,  though  subsidiary  to  the  local.  When  syncope  takes  place  as  a  result 
of  loss  of  blood,  the  surgeon  should  not  be  too  hasty  in  attempting  to  overcome  it,  as  it  'is 
without  doubt  one  of  the  most  valuable  means  which  Nature  employs  to  check  bleeding 
and  to  assist  natural  haemostatics;  but  at  the  same  time,  great  care  is  needed  that  the 
syncope  be  not  fatal.  It'  such  an  event  appears  imminent,  the  patient  should  be  kept  in 
the  horizontal  posture  with  the  head  low  ;  cool  air  should  be  allowed  to  blow  upon  the  face, 
or  cold  water  sprinkled  over  it  ;  some  diffusible  stimulant,  such  as  ammonia,  ether,  chloro- 
form, or  the  nitrite  of  amyl  may  be  inhaled,  or  brandy  given  in  small  quantities.  In 
extreme  cases  some  surgeons  advise  pressure  being  made  upon  the  abdominal  aorta  or 
large  arteries,  to  confine  the  blood  to  the  nerve-centres  ;  or,  even  transfusion  may  be  em- 
ployed. This  operation,  however,  has  never  been  in  high  favor  with  surgeons;  from 
accoucheurs  it  has  received  considerable  support,  the  late  Dr.  James  Blundell  having 
given  it  his  energetic  advocacy.  When  attempted  it  should  not  be  delayed  until  too  late 
or  when  the  hope  of  rousing  the  nervous  and  circulating  systems  has  become  almost 
forlorn.  Under  all  circumstances,  plenty  of  bland  liquid  nourishment  should  be  given, 
such  as  milk,  eggs,  broths,  etc.,  and  stimulants  in  moderation.  When  there  is  a  prospect 
of  a  recurring  hemorrhage,  all  food  should  be  given  cold.  In  the  convalescing  stage,  iron 
and  quinine,  ammonia,  and  bark,  are  of  the  greatest  value.  Opium  is  a  drug  that  must 
not  be  forgotten,  as  in  the  restless  stage  of  bloodlessness  its  action  is  most  beneficial.  It 
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must,  however,  be  administered  with  caution,  for  with  a  feeble  heart  large  doses  arc  apt 
to  depress.  Half-grain  doses  repeated  at  intervals  are  probably  the  safest  ;  larger,  how- 
ever, may  at  times  be  given.  When  capillary  bleeding  takes  place  to  any  extent  after  an 
operation,  a  full  dose  of  opium,  say  a  grain,  is  often  very  valuable.  [Opium  combined 
with  ergot  is  recommended.] 

When  the  hemorrhagic  diathesis  exists,  iron  in  full  doses  is  of  great  service,  the  tinc- 
ture of  the  acetate  or  perchloride  in  half-drachm  doses  being  the  best.  Oil  of  turpentine 
is  likewise  a  valuable  remedy,  twenty-minim  doses  being  sufficient  for  an  adult.  Gallic 
acid  in  ten-grain  doses,  and  acetate  of  lead  in  one-grain  doses,  are  also  beneficial,  and  all 
these  act  upon  the  blood  and  dispose  it  to  coagulate. 

Transfusion. 

When  Dr.  Lower,  of  Oxford,  with  Sir  E.  King,  in  166.3,  first  practised  transfusion, 
blood  was  drawn  from  an  artery  and  conducted  directly  by  means  of  a  tube  into  the  vein 
of  the  patient,  the  blood  being  propelled  simply  by  the  force  of  the  circulation  of  the 
emitter.  As  time  progressed,  the  inexpediency  of  opening  an  artery  was  felt,  and  the 
plan  of  transmitting  blood  from  vein  to  vein  came  into  use.  In  1785  this  plan  was  also 
warmly  advocated  by  Dr.  Harwood,  of  Cambridge.  With  this  change  of  practice,  the 
mode  of  operating  had  to  be  altered,  because  the  force  of  the  venous  circulation  was  found 
to  be  insufficient  to  propel  the  blood.  The  indirect  or  mediate  mode  of  operating  conse- 
quently came  into  use,  the  blood  of  the  emitter  being  received  into  a  vessel  and  transmitted 
by  a  tube  or  syringe  into  the  vein  of  the  patient.  To  James  Blundell  is  due  undoubt- 
edly the  credit  of  having  devised  an  apparatus  by  which  the  operation  can  be  efficiently 
performed.  He  called  it  first  an  "  impeller,"  and  when  improved  a  "  gravitater"  ('  Lan- 
cet,' 1829).  Since  his  time  Drs.  Aveling,  Hewitt,1  Braxton  Hicks,2  and  particularly 
Roussel,  have  done  much  towards  rendering  the  practice  more  safe  and  certain.  The 
object  of  the  surgeon  in  the  operation  is,  to  transfuse  blood  from  a  healthy  into  a  blood- 
less patient,  and  his  aim  should  be  to  prevent  the  coagulation  of  the  healthy  blood  during 
the  operation,  as  well  as  to  guard  against  the  introduction  of  air  into  the  veins.  This 
operation  should  only  be  undertaken  when  a  trustworthy  apparatus  is  at  hand,  and  of 
these  Dr.  RoussePs  is  without  doubt  the  most  complete.    Aveling's,  however,  is  excellent. 

Dr.  RoussePs  instrument  is  made  of  hardened  pure  caoutchouc  ;  it  is  composed  of  a 
tube  with  a  Higginson's  syringe  large  enough  to  contain  two  and  a  half  drachms  of  fluid 
(Fig.  142)  (14)  in  its  course.    One  end  of  the  tube  is  attached  to  a  rigid  cylinder  (10), 


Fig.  142. 


Dr.  RoussePs  injecting  apparatus. 


open  at  each  end,  and  applied  over  the  seat  of  the  vein  required  to  be  punctured  (3), 
which  has  been  obstructed  by  the  band  (1).  The  cylinder  is  fixed  in  position  in  being 
surrounded  by  a  rigid  cup  which  can  be  exhausted  by  an  elastic  pump  (0)  in  connection 
with  it.  The  exhaustion  of  this  cup  not  only  fixes  the  apparatus  to  the  arm,  but  also  in- 
creases the  turgidity  of  the  vein  over  which  it  is  applied.    The  cylinder  within  it  (11)  is 


i  'Obstet.  Trans.,'  1865. 


2  'Guy's  Rep.,'  18(38. 
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then  closed  by  the  introduction  at  its  upper  extremity  of  a  lancet  (12),  the  exact  depth 
of  which  can  be  regulated  (13).  Before  operating,  the  air  should  be  driven  out  of  the 
cylinder  and  tube,  by  filling  them  with  tepid  water  (6),  in  which  a  little  bicarbonate  of 
soda  may  be  dissolved,  by  means  of  the  syringe  (9),  and  the  tube  (8,  and  7),  which  is  at- 
tached to  the  cylinder  opposite  to  the  conducting  tube  (17).  "When  about  to  operate  the 
lancet  (12)  is  depressed  into  the  vein. 

To  the  extremity  of  the  conducting  tube  a  stopcock  (17)  with  two  canuhe  (1G  and  18) 
is  attached,  the  stopcock  being  inserted  to  direct  the  flow  of  fluid  into  one  or  other  of  the 
canulse.  One  of  these  canulae  is  introduced  into  the  vein  of  the  recipient  (5).  The  ap- 
paratus (10)  being  filled  with  water,  the  vein  is  opened  by  the  lancet  and  the  contents  of 
the  cylinder  and  tube  pumped  out  through  the  free  canula  (18)  until  blood  only  flows 
through  it.  The  stopcock  (17)  is  then  turned  and  the  blood  is  injected  into  the  patient's 
arm  through  an  opening  in  the  vein  (4).  The  syringe  by  this  apparatus  "  forcing  the 
blood  into  the  vein  of  the  recipient  by  degrees  as  it  draws  it  from  the  vein  of  the  donor, 
every  particle  of  it  having  remained  less  than  a  second  out  of  the  human  vessel,  inclosed 
in  a  full  tube,  and  the  blood  conducted  by  an  artificial  vein  and  heart,  hermetically  closed, 
damp,  warm,  and  soft  as  are  the  human  vessels.  The  blood  is  not  modified  as  regards  its 
fibrine,  globules,  gas,  temperature  or  density  ;  it  passes  from  one  system  to  another  with 
all  its  primitive  vitality,  and  continues  to  live  on." 

Not  more  than  six  to  nine  ounces  of  blood  should  be  transfused  at  one  time,  the  injec- 
tion too  should  be  gradual,  that  is,  about  six  syringefuls  a  minute. 

[The  mediate  method,  in  which  the  blood  is  drawn  in  a  receiver  and  defibrinated,  be- 
fore being  introduced  into  the  system  of  the  patient,  has  many  advocates.  Milk  has 
sometimes  been  used  in  place  of  blood.  The  mediate  method  is  performed  readily,  and 
requires  less  manipulation  perhaps  than  Boussel's  direct  method.  Drs.  T.  G.  Morton 
and  C.  T.  Hunter,  of  Philadelphia,  and  Drs.  T.  G.  Thomas  and  J.  W.  Howe,  of  New 
York,  have  given  much  attention  to  the  subject  of  transfusion  of  blood.    The  illustration 


Fig.  143. 


Hunter's  transfusion  apparatus. 


shows  Morton's  apparatus  as  modified  by  Hunter,  who  has  added  a  wire  strainer  to  the 
former  receiver.  Recently  it  has  been  proposed  to  inject  defibrinated  blood  into  the  peri- 
toneal cavity,  where  it  would  be  absorbed,  instead  of  forcing  it  directly  into  the  veins.1 
Transfusion  seems  at  the  present  time  to  have  no  established  position,  except  in  the  treat- 
ment of  patients  who  have  previously  sustained  severe  hemorrhage.  As  a  method  of 
treating  phthisis,  pernicious  anaemia,  and  other  diseased  conditions  it  has  gained  little 
reputation,  though  repeated  trials  have  been  made  in  such  cachexia1 — J.  B.  K.] 
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Arteritis  Under  this  heading,  besides  the  rarer  forms  of  disease,  we  shall  include 

atheroma,  as  there  is  no  longer  any  question  of  its  inflammatory  nature.  Of  this,  Yir- 
chow,  Billroth,  Wilks,  and  Moxon,  have  given  sufficient  evidence,  though  in  modern  text- 
books the  old  view  is  still  taught,  and  the  weight  of  Gulliver's  investigations  ('Med.-Chir. 
Trans.,'  vol.  xxvi)  has  not  yet  lost  its  influence.  We  by  no  means  think  that  Gulliver 
was  altogether  in  error  in  holding  that  atheroma  was  a  fatty  and  calcareous  degeneration 


['  New  York  Medical  Gazette,  February  7,  1SS0.] 
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of  the  inner  and  middle  arterial  coats  with  subsequent  thickening  of  the  adventitia  ;  on 
the  contrary,  it  is  not  improbable  that  atheroma  may  sometimes  be  a  simple  retrograde 
metamorphosis  of  the  arterial  tissues;  but,  there  can  be  no  doubt  that  it  more  often  begins 
as  a  sub- inflammatory  process.  This  conclusion  lias  been  reached  partly  upon  histological 
grounds  and  from  the  fact  that  the  disease  is  most  prone  to  occur  where  the  wear  and  tear 
is  greatest,  and  inflammation,  consequently,  most  likely. 

Arteritis  is  usually  described  as  "acute"  and  "chronic,"  and  it  will  be  well  for  us  to 
adopt  the  terms  in  general  usage.  But  the  student  must  remember  that  the  pathologist 
applies  the  one  to  a  process  the  product  of  which  is  cellular  or  nuclear;  the  other,  to  that 
which  shows  organized  or  tissue  product,  or  some  degenerative  change  such  as  the  calca- 
reous, which  must  necessarily  have  taken  some  time  in  its  production.  From  a  clinical 
point  of  view  both  terms  are  more  arbitrary  than  exact,  and  there  is  other  evidence  than 
pathological  to  show,  that  changes,  judged  by  such  a  standard  to  be  chronic,  are  rapid  in 
their  course,  and,  in  the  same  way  others  which  must  be  called  acute,  in  that  microscopic- 
ally they  are  cellular,  are  not  necessarily  of  short  duration.  If  we,  then,  continue  to 
describe  arteritis  as  acute  and  chronic,  it  is  evident  that  no  strictly  histological  basis  is 
broad  enough  for  accuracy,  and  we  have  therefore  adopted  that  classification  of  acute  arte- 
ritis which  accords  best  with  our  own  experience. 

Acute  arteritis  is  found  under  four  conditions : — 

1st.  As  slightly  raised  grayish  or  pellucid  patches  on  the  living  membrane  of  the  artery, 
which,  when  examined  microscopically,  show  a  multiplication  of  the  cells  of  the  superficial 
layers  of  the  inner  coat.  It  is  a  disease  which  is  not,  perhaps,  of  much  importance  when 
attacking  the  aorta  or  larger  vessels,  but  when  it  affects  the  visceral  arteries,  it  may  lead 
to  a  considerable  diminution  of  their  calibre,  to  thrombosis,  and  thus  to  all  those  changes 
which  ensue  when  the  circulation  becomes  arrested.  It  is  a  change  of  this  kind  which 
Heubner  lately  described  in  the  vessels  of  the  brain  as  particularly  liable  to  occur  in  the 
subjects  of*  syphilis;  and,  it  is  possible,  though  not  yet  proved,  that  a  similar  result  may 
be  induced  in  the  larger  arteries  from  the  same  cause. 

2d.  As  a  general  affection  of  the  arch  of  the  aorta,  in  which  that  vessel  is  grayish, 
softened,  thinned,  and  dilated,  but  without  any  strictly  atheromatous  or  calcareous  change 
in  it.  It  would  be  better  perhaps  to  call  this  state  acute  softening,  though  the  nature  of 
the  process  is  essentially  inflammatory. 

3d.  As  a  local  disease  in  the  arch  of  the  aorta  in  cases  of  acute  rheumatism.  This  is 
rare,  sometimes  originating  in  the  friction  produced  by  large  valvular  vegetations  which 
are  washed  backwards  and  forwards  in  the  blood-stream,  and  sometimes  without  any  such 
cause  and  apparently  as  a  spontaneous  arteritis.  In  either  case,  it  is  liable  to  lead  to 
aneurism  or  imperfection  of  the  aortic  valves. 

4th.  As  a  local  disease  in  the  arteries,  secondary  to  the  lodgment  of  emboli,  which,  by 
their  presence,  set  up  an  arteritis. 

Chronic  arteritis  may  occur  as  a  widespread  and  continuous  disease  in  most  of  the  arte- 
ries of  the  body,  or  as  one  which  is  localized  to  various  parts,  specially  the  larger  vessels. 
Of  the  former,  a  very  rare  disease,  examples  have  been  published  by  "Wilks  ('  Guy's  Rep.,' 
1861)),  and  Savory  ('  Med.  Chir.  Trans.,'  1856).  The  principal  arteries  of  the  body  were 
thickened  and  obstructed,  the  vessels  being  filled  with  old  clot  that  was  "  so  closely  adhe- 
rent that  the  wall  of  the  vessel  would  split  rather  than  part  from  the  clot.  At  both  the 
ending  and  commencing  parts  the  clot  was  white  and  like  fibrous  tissue,  and  could  not  be 
distinguished  from  the  coats,  which  here  were  swollen  and  atheromatous.  The  atheroma, 
indeed,  appeared  to  be  here  in  the  clot  also  as  well  as  in  the  arterial  coat"  (Wilks). 

There  seems  little  doubt  also  as  to  the  fact,  that  a  vessel  may  become  completely 
obstructed  by  a  strictly  local  arteritis. 

It  may  be  noted  in  passing,  that  the  descriptions  of  the  naked  eye  appearances  in  these 
cases,  exactly  correspond  with  that  of  the  so-called  syphilitic  disease  of  the  cerebral  arte- 
ries just  alluded  to  as  having  been  described  by  Heubner,  and  which  has  been  classed  by 
us  as  acute  arteritis,  inasmuch  as  it  is  a  disease  purely  cellular. 

Such  cases  as  the  last,  however,  are  rare  compared  with  those  of  local  chronic  arteritis, 
when  met  with  in  the  arch  of  the  aorta  at  its  bifurcation  ami  other  parts.  It  is  indicated 
by  thickening  of  the  vessel  and  loss  of  its  elasticity,  by  the  external  coat  changing  into  a 
tough  fibrous  tissue,  and  the  affected  parts,  instead  of  feeling  thin  and  pliable,  becoming 
bard  and  leathery.  "  Now  such  changes  as  these  are  commonly  present  along  with  the 
atheromatous  pulp  in  the  deep  inner  coat,  and  these  are  the  part  of  the  changes  that  go  by 
the  term  atheroma  as  commonly  accepted.  Changes  of  a  kind  that  cannot  be  regarded 
as  other  than  inflammatory  are  present  in  nearly  all  bad  examples  of  atheroma  ;  the  extent 
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of  the  inflammatory  changes  generally  surpasses  that  of  the  atheromatous,  and  these 
inflammatory  changes  occur  often  without  any  atheroma,  and  especially  in  younger  sub- 
jects, about  or  under  middle  age.  The  more  inflammatory  changes  tend  more  to  produce 
aneurisms  than  do  the  atheromatous  patches.  When  atheroma  is  thoroughly  established, 
so  that  a  pulpy  mass  is  formed  in  the  coats  at  any  spot,  this  is  generally  thick  and  hard 
and  unyielding,  and  does  not  give  way  to  pressure  so  as  to  form  an  aneurism.  The  disease 
thai  leads  to  aneurism  is  the  same  disease  as  leads  to  atheroma,  and  I  think  it  is  a  correct 
way  of  describing  these  relations  to  say  that  they  are  alternative  results  of  the  disease  of 
the  coats.  I  mean  so  that  if  the  sub-inflammation  is  severer,  then  the  coats  are  softened 
and  yield  early,  before  the  thickening  and  stiffening  chronic  process  that  leads  to  the 
atheroma  patch  has  time  to  occur.  On  the  other  hand,  if  the  sub-inflammation  is  lower 
and  slower,  then  there  is  not  such  softening  at  any  time  in  its  course  as  to  lead  to  aneu- 
rismal  yielding;  but  the  result  is  a  slow  thickening,  which  reaches  a  considerable  and  a 
sufficient  degree  before  any  fatty  degeneration  occurs  within  it,  and  then  always  the  thick- 
ening goes  further  than  the  granular  change,  so  that  the  wall  of  the  artery  is  rather 
Stronger  there  than  weaker  ;  and  if  the  sub-inflammation  be  yet  slower  and  slower  the 
fatty  or  granular  change  in  the  coat  goes  on  to  an  accumulation  of  lime  salts  or  petrifac- 
tion of  the  spot,  the  stone  in  the  wall  showing  sometimes  some  rude  bone-cells,  so  that 
ossification  may  be  thought  really  to  occur,  though  the  bone  is  truly  a  very  rough  produc- 


Fig.  144;  Fig.  144a. 


Fig.  144  shows  the  incipieut  inflammatory  stage  of  the  change  in  an  artery  which  leads  to  atheroma,  and  in  which 
aneurism  usually  occurs. 

Fi«.  144a  shows  the  final  degenerative  stage  of  the  same  change  in  the  artery  which  constitutes  atheroma. 

Fig.  144  is  a  small  portion  of  a  fine  section  of  an  artery  from  the  neighborhood  of  an  aneurism  ;  the  artery  was  here  soft 
and  swollen,  and  had  a  more  pellucid  and  bluish  appearance  than  natural.  A  small  and  early  patch  of  the 
disease  is  represented.  The  cells  of  the  artery-wall  are  found  enlarged,  their  nuclei  multiplied,  and  at  the  centre 
of  the  patch  they  burst  towards  each  other  to  make  a  cluster  of  cells  derived  from  the  multiplied  nuclei. 

Fig.  144a  is  taken  from  the  same  artery  at  another  spot,  where  the  coat  had  the  well-known  yellow  appearance  of 
atheroma.  Here  the  patch  of  multiplied  cells  has  degenerated  to  a  heap  of  oily  and  earthy  matter  with  some 
plates  of  cholesterine.  The  individual  cells  around  are  seen  to  be  degenerated  in  the  same  way.  Some  of  those 
at  the  upper  part  of  the  figure  are,  on  the  other  hand,  developing  into  elastic  fibrils.  This  is  a  frequent  accom- 
paniment of  the  atheromatous  process,  and  its  effect  is  to  ultimately  strengthen  the  arterial  wall  at  the  diseased 
spot. 

tion,  if  it  be  bone  at  all.  Now,  if  instead  of  being  thus  slow,  so  as  to  give  time  for  the 
calcareous  change  of  its  products,  the  sub-inflammation  be  very  acute,  then  the  arterial 
wall  may  rupture,  and  either  sudden  death  or  a  false  aneurism  be  the  result."  "  I  might," 
adds  Moxon,  "  give  practically  any  number  of  cases  and  drawings,  showing  the  active  cell 
formation  in  cases  of  atheroma,  this  cell  formation  found  in  the  deep  layer  of  the  inner 
coat  especially,  and  causing  the  production  of  little  nests  of  cells,  in  which  fat  and  lime 
soon  accumulate.  In  severer  cases  the  middle  and  outer  coats,  and  the  deep  layer  of  the 
inner  coat,  are  seen  to  be  charged  with  lymph-cells  in  enormous  numbers,  crowded  together, 
and  separating  the  proper  elastic  and  the  muscular  fibres  into  little  patches  and  shreds, 
while  both  elastic  and  muscular  fibres  fall  into  a  state  of  fatty  degeneration." — Moxon, 
'Guy's  IIosp.  Rep.,'  1870-71. 

In  Figs.  144  and  144a,  taken  from  drawings  kindly  made  for  me  by  Dr.  Moxon,  these 
changes  can  be  seen.    His  description  is  appended. 

Dr.  Moxon  and  others  believe,  and  1  think  rightly,  that  mechanical  strain  is  the  main 
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cause  of  atheroma  of  the  arteries.  It  is  chiefly  found  at  points  where  the  .strain  upon  the 
coats  is  greatest  and  in  men  who  follow  laborious  occupations.  ( rulliver  originally  described 
it  as  a  disease  of  the  larger  arteries,  but  it  is  now  known  to  involve  the  whole  arterial 
system.  [Syphilis,  chronic  alcoholism,  and  rheumatism  have  been  regarded  by  some  as 
causative  influences,  but  are  doubted  by  others.] 

In  advanced  disease  calcareous  plates  are  found  in  the  larger  arteries,  while  the  smaller 
are  converted  into  completely  solid  tubes.  The  vessels,  moreover,  alter  in  shape,  and 
become  tuberous  as  well  as  tortuous — dilatation  taking  place  at  the  points  of  bifurcation. 
When  the  disease  is  very  extensive  or  advanced,  the  inner  coats  become  destroyed  and 
undermined  with  blood.  When  this  takes  pjace  to  any  extent,  what  is  known  as  a  dis- 
secting aneurism  may  be  produced  ;  but  in  other  cases  the  inner  coat  is  so  raised  by  the 
clot  of  blood  behind  it  that  the  arterial  canal  becomes  closed,  and  gangrene  of  the  parts 
supplied  by  the  occluded  vessel  may  ensue.  In  a  preparation  in  Guy's  Museum  (14()."»), 
the  aorta  was  thus  affected,  causing  gangrene  of  the  extremities.  In  others,  the  vessel 
may  rupture,  and  cause  death  from  hemorrhage.  [I  once  saw  a  patient  die  suddenly,  in 
whom  the  autopsy  showed  the  pericardium  full  of  blood  from  rupture  of  the  aorta,  which 
presented,  in  some  portions  of  its  extent,  this  condition  of  separation  of  the  coats.]  In 
rarer  cases,  the  vessel  may  be  completely  closed  by  the  calcareous  disease,  in  some  the 
roughened  raised  patches  become  the  centres  of  fibrinous  adhesions  which  may  either 
cause  occlusion  of  the  vessel  directly  by  their  size,  or,  indirectly,  by  being  carried  into  more 
distant  arteries,  as  emboli.  In  both  cases  gangrene  of  the  parts  thus  deprived  of  blood 
will  be  produced.  Senile  gangrene  doubtless  is  occasionally  caused  in  {his  manner.  Thus 
it  is  seen  that  this  atheromatous  disease  of  the  arteries  is  often  the  cause  of  gangrene  of  a 
part  by  direct  occlusion  of  the  vessel  as  well  as  by  embolism.  As  a  general  rule,  however, 
in  those  instances  in  which  portions  of  artery  are  found  to  be  withered  and  converted  into 
fibrous  cords,  evidence  is  wanting  of  arteritis  being  the  cause.  Recent  investigations 
tend  to  show  too  that  such  changes  are  the  natural  result  of  an  obstruction  of  the  vessel, 
and  that  this  obstruction  is  probably  due  to  a  plugging  of  the  canal  by  a  clot,  or  to  what 
is  now  known  as  an  embolus. 

Fatty  degeneration  of  the  inner,  and  a  primary  calcareous  change  in  the  muscular  or 
middle  coat  of  medium-sized  vessels  must  also  be  mentioned.  These  may  be  and  no  doubt 
are  mostly  associated  with  chronic  inflammatory  changes  in  the  arterial  system,  but  there 
is  also  reason  to  believe  that  sometimes  they  are  essentially  primary  degenerations  which 
lead  to  contraction  of  the  vessels  and  senile  gangrene,  as  do  atheromatous  changes. 

Embolism 

is  a  somewhat  common  affection,  and  consists  in  the  occlusion  of  a  vessel,  large  or  small, 
by  a  plug  of  fibrin  or  calcareous  matter,  carried  by  the  blood  from  some  distant  part,  and, 
generally,  from  the  heart.  The  physician  meets  with  it  in  cases  of  paralysis  more  or  less 
complete,  from  the  plugging  of  a  cerebral  vessel,  associated  with  valvular  disease  of  the 
heart,  acute  rheumatism,  or  aortic  disease.  The  surgeon  meets  with  it  in  certain  forms 
of  amaurosis  and  local  gangrene,  and,  as  a  precursor  of  aneurism.  The  pathologist  sees 
it  in  the  fibrinous  clots  (infarcta)  found  frequently  in  the  lungs,  spleen,  kidneys,  or  other 
organs. 

The  symptoms  of  embolic  occlusion  of  an  artery  are,  sudden  and  severe  pain  in  the 
part  from  which  the  circulation  is  cut  off,  the  pain  in  some  cases  extending  down  the 
whole  course  of  the  artery;  in  others  it  is  a  local  numbness;  whilst  tenderness  is  usually 
present  in  t lie  course  of  the  vessel.  Symptoms  of  a  deficient  circulation  in  the  part  soon 
appear,  such  as  coldness  and  pallor  of  the  skin,  which  may  go  on  to  complete  gangrene. 
All  cases  of  embolic  occlusion  of  an  artery,  however,  do  not  end  in  death  of  the  [tart, 
since  in  patients  of  good  power  the  collateral  circulation  may  become  subsequently  estab- 
lished, and  a  recovery  follow.  In  patients  of  feeble  power  gangrene  is  to  be  feared.  In 
not  a  few  cases,  embolism  leads  to  the  formation  of  an  aneurism. 

A  woman,  aet.  47,  who  never  had  any  illness,  was  seized  in  June,  1868,  with  a  mild 
attack  of  hemiplegia  on  the  left  side,  from  which  she  perfectly  recovered  in  three  weeks. 
She  remained  well  and  returned  to  her  ordinary  duties,  those  of  a  laundress,  for  three 
months,  when,  whilst  kneeling,  she  suddenly  felt  a  severe  pain  in  the  right  leg.  extending 
down  the  calf.  This  was  rapidly  followed  by  numbness  and  coldness  of  the  leg,  and  dis- 
coloration. She  was  admitted  into  Guy's  under  my  care,  three  days  subsequently,  with 
gangrene  of  the  foot  and  lower  two-thirds  of  the  leg.  The  pulsation  of  the  femoral  artery 
was  normal,  but  no  vessel  could  be  felt  below  the  thigh.    I  amputated  the  limb  at  the 
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knee-joint  on  October  13th,  twisting  the  popliteal  and  other  arteries.  Some  sloughing  of 
the  stump  followed,  but  recovery  appeared  probable,  when  acute  bronchitis  set  in,  follow  ed 
by  delirium  and  death.  Dr.  Fagge  kindly  examined  this  patient's  heart  before  the  ope- 
ration and  reported,  "There  i-  scarcely  any  evidence  of  cardiac  disease,  but  1  think  that 
1  discover  a  short  presystolic  bruit.  If  this  is  so  the  mitral  orifice  is  probably  contracted, 
and  a  clot  formed  on  the  valve,  or  in  one  of  the  heart's  cavities,  may  have  been  carried 
into  the  artery  of  the  lower  limb."  After  death  the  mitral  was  found  the  size  of  a  button- 
hole. Around  its  edge  were  recent  vegetations,  and  one  of  them  doubtless  had  been 
carried  into  the  circulation,  causing  the  gangrene,  as  another  had  caused  the  paralysis 
three  months  previously. 

Many  cases  of  senile  gangrene  are  doubtless  embolic,  from  the  washing  away  of  some 
calcareous  fragment  from  an  atheromatous  vessel. 

In  some  cases  of  occlusion  of  an  artery  by  an  embolus,  after  the  application  of  a  liga- 
ture, hyperesthesia  and  increased  temperature  of  the  part  below  the  .-eat  of  obstruction 
may  be  met  with.  These  symptoms  are  clearly  due  to  the  influence  of  the  nervous  system 
and  the  congestion  of  the  smaller  collateral  vessels. 

There  remains  to  be  considered,  moreover,  pulmonary  embolism,  a  form  which  is 
important  to  the  surgeon,  not  so  much  as  a  disease  of  the  lung  as  because  it  is  generally 
a  sequence  of  some  clotting  or  thrombosis,  as  it  is  called,  in  the  veins.  This  clotting  is 
very  common  in  all  kinds  of  cases  under  treatment  in  surgical  wards.  We  can  hardly 
represent  the  case  too  strongly,  and  we  know  of  no  more  important  subject  than  this 
relation  of  thrombosis  to  pulmonary  embolism.  Whenever  a  patient  undergoes  prolonged 
rest,  in  bed,  especially  if  he  be  naturally  weak,  bloodless,  or  debilitated  from  any  cause 
whatever  ;  if  the  blood  be  over-fibrinous,  as  in  lying-in  women  ;  whenever  there  is  any 
surgical  fever,  and  in  other  states  too  numerous  to  mention,  there  is  a  risk  of  clotting 
occurring  in  the  quiet  parts  of  the  circulation,  especially  in  the  veins  of  the  lower  limbs 
and  in  those  of  the.  pelvis.  The  symptoms  are  often  slight.  If  the  clot  be  due  to  phle- 
bitis, then  there  may  be  pain  ;  if  not,  there  may  be  no  more  than  the  slightest  oedema 
about  one  ankle.  This,  however,  is  sufficient  to  put  the  surgeon  on  his  guard,  and,  by 
the  subsequent  enforcement  of  prolonged  rest,  time  is  given  for  the  adhesion  of  the  plug 
to  the  vein  wall,  and  pulmonary  embolism  is  arrested.  It  should  be  remembered,  too, 
that  clot  forming  in  contact  with  a  comparatively  healthy  vein  wall,  as  is  the  case  in  many 
instances,  takes  time,  and  sometimes  a  very  long  time,  before  adhering  to  the  wall,  and 
until  it  does  there  is  the  risk  of  its  detachment  when  the  patient  moves.  There  can  lie 
no  doubt  that  many  have  died  of  pulmonary  embolism,  when  with  a  little  more  vigilance 
on  the  part  of  the  attendants,  the  patient  might  have  been  saved. 

These  remarks  apply  to  embolism  of  the  larger  branches  of  the  pulmonary  arteries, 
which  never  give  rise  to  further  changes  in  the  lungs,  and  the  patient  dies  from  asphyxia. 
If  the  smaller  branches,  however,  become  plugged,  then  arise  those  secondary  inf'arcta 
already  mentioned,  and,  in  the,  case  of  septic  embolism,  lobular  pneumonia  of  pyaemia  and 
gangrene  of  the  lung. 

Dr.  Wilks  has  also  shown  (k  Guy's  Hosp.  Rep.,'  1870)  that,  as  in  phlebitis,  morbid  mat- 
ters may  be  taken  up  by  a  vein  and  carried  into  the  circulation  through  the  right  side  of 
the  heart,  thereby  giving  rise  to  venous  pyaemia,  so  disintegrated  fibrin  of  the  blood  may 
be  carried  into  the  arterial  system  from  the  left  side  of  the  heart,  ami  give  rise  to  arterial 
pyaemia,.  Febrile  symptoms  with  joint-pains  and  rigors,  associated  with  aortic  and  mitral 
bruit,  ought  to  excite  suspicion  of  this  latter  affection  ;  but  when  the  liver  or  spleen  is 
found  enlarged,  the  diagnosis  is  confirmed.  He  also  points  out  how  this  occurs  as  a 
secondary  fever  of  the  nature  of  pyaemia,  after  scarlatina,  which  is  often  followed  by  joint- 
pains,  and  not  unfrequently  by  endocarditis.  In  confirmation  of  these  views  I  may  men- 
tion that  it  has  twice  fallen  to  my  lot,  in  the  case  of  female  patients,  aged  respectively 
fifteen  and  twenty  years,  to  amputate  a  leg  for  gangrene,  the  result  of  occluded  femoral 
artery  after  scarlet  fever.  In  neither  of  these  cases  had  any  vessel  to  be  secured,  Avhile 
in  both  a  good  result  rapidly  ensued. 

Pathology  The  changes  which  take  place  when  an  artery  becomes  plugged,  differ 

according  to  the  size  of  the  affected  vessel.  If  it  be  a  terminal  vessel,  the  immediate 
result  is  congestion  of  the  vascular  area  concerned,  with  subsequent  hemorrhage  and  atro- 
phy of  the  tissue.  The  various  stages  may  be  studied  with  great  precision  by  the  ophthal- 
moscope in  occasional  cases  of  embolism  of  the  arteria  centralis  retinae.  It  is  unnecessary 
to  discuss  whether  the  process  is  due  to  vasomotor  paralysis  or  alteration  of  blood  pres- 
sure, since  it  is  of  pathological  rather  than  of  surgical  interest,  and  the  questions  involved 
are  fully  stated  in  all  pathological  works.    We  shall,  therefore,  only  remark  further  that 
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embolism  of  the  small  vessels  is  important  or  otherwise,  according  as  the  source  from 
whence  the  plug  is  derived  is  healthy  or  not.  If  the  clot  be  septic,  then  the  resulting 
infection  will  probably  lead  to  an  abscess,  ami  hence  the  probable  connection  of  abscesses 
in  the  pelvis  with  those  in  other  parts  after  labor,  or  after  operations  in  the  viscera  or 
connective  tissue  of  the  body.  But  embolism  of  the  medium  size  and  larger  arteries  is 
followed  by  changes  of  the  very  greatest  moment  in  the  walls  of  the  affected  vessels. 
Unfortunately  they  have,  up  to  the  present  time,  not  been  fully  worked  out  as  regards 
embolism,  though  we  can  obtain  considerable  aid  towards  understanding  what  takes  place 
by  availing  ourselves  of  the  experiments  which  have  been  made  for  us  by  the  ligature  of 
vessels.  When  an  artery  of  any  size  becomes  closed  by  an  embolism,  the  canal  may  of 
course  be  gradually  restored  by  the  disintegration  and  washing  away  of  the  plug  ;  it'  not, 
the  presence  of  the  clot  acts  as  an  irritant,  inflammation  is  set  up,  and  the  clot  becomes 
adherent  to  the  wall  of  the  vessel.  It  is  a  disputed  point  whether  the  next  stage  is  one 
of  organization  and  vascularization  of  the  clot,  or  of  absorption  of  the  clot  by  vascular 
granulations  which  spring  up  from  the  wall  of  the  vessel.  Weber  holds  the  former,  but 
Cornil  and  Ranvier  the  latter  view.  This  difference,  however,  does  not  matter,  as  all 
that  is  important  would  be  granted  by  either,  viz.,  that  embolism  leads  sooner  or  later  to 
a  local  inflammation  of  the  arterial  walls.  But  if  arteritis  is  thus  produced  by  a  simple 
and  healthy  clot,  the  intensity  of  the  local  disease  will  vary  as  the  plug  is  healthy  or  sep- 
tic, and,  it  is  surely  not  too  much  to  suppose,  that  some  plugs  will  so  excite  the  component 
elements  of  the  surrounding  arterial  coat  that  its  tissues  will  become  disorganized,  its 
cellular  elements  multiply  rapidly,  and  the  coats  as  a  consequence  give  way.  Indeed,  we 
know  that  these  changes  do  actually  occur  in  small  vessels,  and  abscesses  follow;  so  with- 
out doubt,  also,  though  the  fact  is  less  generally  recognized,  the  same  changes  occur  in 


Fig.  145. 


Transverse  section  of  the  upper  part  of  the  radial  artery  plugged  by  an  embolus  of  septic  origin  some  days  before 
death.  From  a  case  of  ulcerative  endocarditis  (boy,  a;t.  1!>).  Drawn  by  Dr.  J.  P.  Goodhart,  to  show  the  condition 
of  the  adventitia. 

a.  Clot.  e.  Outer  elastic  membrane. 

b.  Internal  coat.  /.  Adventitia  crowded  with  abnormal  nuclei,  and  proportion- 

c.  Internal  elastic  or  fenestrated  membrane.  ately  thickened. 

d.  Middle  muscular  coat.  /.  Region  of  vasa  vasorum. 

g.  Fat. 

the  larger  arteries  and  lead  occasionally  to  aneurism.  I  shall  revert  to  this  subject  in  the 
chapter  on  aneurism,  and  will  add  no  more  here,  since  what  has  been  already  said,  together 
with  the  subjoined  wood-cut  of  the  state  of  the  arterial  coats  after  embolism,  may  suffi- 
ciently explain  the  morbid  processes  set  up  in  the  larger  vessels. 

Trkatment — The  objects  which  surgeons  should  have  in  view  in  the  treatment  of  a 
vessel  occluded  by  an  embolus  are,  to  favor  the  venous  circulation  through  the  limb  by  its 
elevation,  and  to  establish  the  arterial  collateral  circulation  by  maintaining  the  warmth  of 
the  limb  by  means  of  cotton-wool  carefully  wrapped  round  it  over  oiled  lint.  Pain  can 
be  relieved  by  sedatives,  such  as  chloral  or  opium  given  by  the  mouth,  or  morphia  injected 
subcutaneously,  while  the  powers  of  the  patient  are  to  be  maintained  by  nutrition-  diet, 
by  stimulants  carefully  administered,  and  by  tonics. 

'  When  gangrene  has  taken  place,  the  parts  may  be  covered  with  some  antiseptic  mate- 
rial, as  carbolic  acid  in  a  watery  or  oily  solution,  one  part  to  thirty;  or  with  powdered 
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charcoal,  chloralum,  terebene,  or  MacDougal's  disinfecting  powder;  but  if  the  odor  is  not 
very  offensive,  simple  oakum  surrounding  the  part  may  be  sufficient. 

When  the  line  of  demarcation  has  formed,  and  the  gangrenous  part  can  be  removed  by 
amputation,  such  an  operation  may  be  performed,  but  the  surgeon  should  always  be  cau- 
tious in  interfering  with  these  cases.  He  should  at  the  same  time  take  every  precaution 
that  any  necessary  or  desirable  operation  is  not  unduly  postponed. 


ANEURISM. 


An  aneurism  is  a  fusiform  dilatation  of,  or  a  sacculated  tumor  communicating  with,  the 
canal  of  an  artery,  and  is  formed  more  or  less  from  its  walls.  When  all  the  coats  are 
involved  in  the  sacculated  dilatation,  it  has  been  the  custom  to  describe  it  as  being  true  ; 
but  as  false  when  the  two  inner  coats  have  given  way  and  the  external  or  cellular  alone 
remains  [or  when  all  coats  have  ruptured  and  there  is  really  a  hemorrhagic  effusion  into 
the  tissues  around  the  vessels].  I  agree  with  Holmes,  that  it  is  impossible  clinically  to 
perceive  any  difference  between  true  and  false  aneurisms  at  the  time  they  generally  come 
under  observation,  inasmuch  as  the  true  become  false  as  they  grow,  and  the  false  are  by 
far  the  more  common.  I  hold,  moreover,  with  Moxon,  that  pathologically,  "  when  an 
aneurism  has  reached  any  size,  and  often  before  it  has  well  started,  the  several  coats  of  the 
vessel  have  lost  by  inflammation  their  distinctive  character,  and  that  the  sooner  the  division 
of  aneurisms  into  varieties  by  the  supposed 


Fig.  146. 


Fig.  147. 


behavior  of  the  several  coats  becomes  purely 
a  matter  of  history  the  better." 

When  the  distension  of  a  vessel  involves 
its  whole  calibre,  a  fusiform  or  tubular  aneu- 
rism or  aneurismal  dilatation  is  said  to  exist, 
whether  the  enlargement  be  or  be  .not  due  to 
an  inflammatory  disease  of  the  arterial  coats. 

What  is  described  as  a  diffused,  spurious^ 
or  consecutive  aneurism  is  where  the  sac  of 
the  aneurism  is  not  formed  by  any  of  the 
arterial  coats,  but  by  the  muscles  and  con- 
densed cellular  tissue  of  the  part  into  which 
the  extra vasated  blood  has  been  effused  from 
a  ruptured  aneurism  or  a  ruptured  artery; 
although  these  terms  should  not  be  applied 
to  eases  in  which  there  is  diffused  extrava- 
sation of  blood. 

A  dissecting  aneurism  is  one  in  which 
the  inner  coat  is  separated  from  the  middle,  or,  where  blood  is  extra  vasated  into  the 
thickness  of  the  middle  coat  itself  or  between  the  middle  and  external  coats,  the  blood 
re-entering  the  cavity  of  the  artery  at  some  distant  spot.  The  aorta  is  the  part  usually 
afl'ected,  and  even  its  whole  length  may  be  involved.  An  excellent  example  of  this  affec- 
tion has  been  recorded  by  Dr.  Fagge  ('  Med.-Chir.  Trans.,'  vol.  lii).  These  cases,  how- 
ever, rarely  come  under  the  hands  of  the  surgeon.  To  show  what  an  aneurism  may  do, 
the  above  figure  (Fig.  147)  is  given.  It  was  taken  from  a  drawing  in  Guy's  Hospital 
Museum.  The  aneurism  of  the  innominata  has  involved  the  left  carotid  and  root  of  the 
subclavian,  a  second  aneurism  of  the  left  carotid  existing  above. 


Sacculated  traumatic 
aneurism.  Drawing  4418, 
Guy's  Hosp.  Mus.  Mr. 
Poland's  case. 


Drawing42".  Guy's  Hosp. 
Mus. 


Pathology  of  Aneurism. 

A  low  form  of  inflammation  of  the  arterial  walls  is  without  doubt  the  most  common 
predisposing  cause,  while  overaction  of  the  heart  and  circulation  is  the  exciting  cause  of 
aneurism.  Direct  injury  to  an  artery  is  an  occasional  cause  (traumatic),  although  more 
frequently  the  injury  sets  up  the  disease  in  the  artery  that  produces  the  aneurism.  When- 
ever the  coats  of  an  artery  are  weakened  by  accident,  disease  (suppurative  or  otherwise), 
or  the  loss  of  their  natural  support,  they  become  liable  to  dilate  under  any  sudden  or  pro- 
longed increase  in  the  force  of  the  circulation  under  violent  exertion,  or  from  a  sudden 
emotion  of  the  mind.  Dr.  Rendle,  of  the  Queen's  Prison,  Brixton,  has  recorded  two 
cases  in  which  abdominal  aneurism  could  be  traced  to  the  shock  caused  by  a  sentence  of 
transportation.  Hence  aneurisms  are  more  common  in  the  aorta,  where  chronic  inflam- 
matory changes  are  so  likely  to  appear,  and  the  heart's  action  more  directly  felt;  at  the 


338 


ANEURISM. 


bifurcation  of  an  artery,  where  the  force  of  the  circulation  is  always  more  powerful;  or, 
at  the  flexure  of  joints,  where  muscular  action  is  the  most  liable  to  tell  by  overstretching 
or  bending. 

That  aneurism  is  a  disease  of  the  arterial  system  and  not  always  of  traumatic  origin  is 
proved  from  the  fact  that  a  man  may  have  an  aneurism  form  when  in  bed,  and  that  the 
whole  arterial  system  may  be  involved  in  the  disease.  Broca  has  mentioned  a  case  of 
Pelletan's,  in  which  sixty-three  aneurisms  were  found  in  one  body.  It  is  also  a  disease 
of  middle  age,  half  the  cases,  according  to  Lisfranc,  occurring  between  the  ages  of  thirty 
and  forty-five.  It  is  not  uncommon,  however,  to  find  it  in  young  persons.  Syme  lias 
recorded  an  instance  in  a  child  of  nine.  My  colleague,  Dr.  Habershon,  had  another  of 
femoral  aneurism  with  heart  disease  in  a  boy  of  ten,  and  cerebral  aneurism  in  early  life  is 
still  more  common.  But  such  cases,  almost  without  exception,  are  associated  with  exten- 
sive vegetations  on  the  valves  of  the  heart,  and  often  with  ulceration  of  the  valves.  The 
symptoms  are  those  which  Dr.  Wilks  has  described  under  the  term  "arterial  pyremia,"  or 
mainly,  considerable  pyrexia  and  enlargement  of  the  spleen.  Many  such  are  now  on 
record,  and  beside  the  parts  above  mentioned,  they  have  been  found  situated  on  the 
ulnar,  popliteal,  axillary,  mesenteric,  and  many  other  smaller  vessels.  Indeed  the  fre- 
quency of  their  occurrence  can  only  be  estimated  by  looking  into  the  literature  of  visceral 
aneurisms.  It  will  then  be  found,  that  though  the  relation  between  heart  disease  ami 
aneurism  has  not  until  late  years  been  studied  (and  even  now  only  an  opinion  is  doubt- 
fully hazarded  as  to  the  connection  between  the  two)  very  many  cases  of  aneurism  asso- 
ciated with  endocarditis  and  emboli  in  the  solid  viscera  have  been  recorded  at  different 
times.  Among  the  earliest  writers  on  the  subject  are  Joliffe  Tufnell  in  the  '  Dublin 
Journal,'  vol.  xv,  p.  371  ;  Dr.  Ogle,  '  Path.  Trans.,'  vol.  viii ;  Dr.  Wilks,  do.,  vol.  xi ; 
Mr.  Holmes,  do.,  vol.  xii.  Other  cases  have  been  recorded  in  the  same  'Transactions' 
more  recently  by  Drs.  Church,  Goodhart,  Gowers,  Murchison,  Semple,  and  myself. 
Similar  cases  may  also  be  found  in  various  medical  publications,  vide  Bright's  'Medical 
Reports,'  vol.  ii,  p.  266;  Gull,  'Guy's  Hosp.  Rep.,'  3d  series,  vol.  v,  p.  209;  Ponfick, 
'  Virch.  Archives,'  Bd.  58,  1873.  See  also  Wilks  and  Moxon,  '  Path.  Anat.,'  p.  158-9  ; 
Holmes,  '  Syst.  Surg.,'  &c. 

Various  explanations  have  been  given  of  the  occurrence  of  aneurism  under  such  condi- 
tions. It  has  been  maintained  by  some  that  the  plug  leads  to  sudden  obstruction  and 
afterwards  to  dilatation  of  the  vessel  behind  it.  But  a  look  at  preparations  of  such  aneu- 
risms shows,  that  the  dilatation  is  not  behind  the  embolus,  but  actually  at  the  plugged  spot. 
Moreover,  if  the  local  obstruction  leads  to  dilatation  behind  it,  we  ought  to  find  aneurism 
a  more  common  result  of  ligature  than  is  the  fact ;  we  ought  to  find  it  more  frequently 
after  embolism  than  we  do,  because  embolism  is  a  very  common  affection  in  one  part  or 
another  of  the  body.  Other  ingenious,  though  somewhat  labored,  explanations  have  been 
offered,  which  need  not  be  mentioned  here,  and  the  only  one  of  any  importance  is  that 
recently  ably  argued  by  Dr.  Goodhart,  attributing  the  aneurism  to  a  local  arteritis,  which 
in  its  turn  has  been  caused  by  the  embolism.  It  has  been  already  asserted  that  when  an 
artery  becomes  blocked,  the  clot,  unless  it  softens  and  breaks  down,  becomes  adherent  to 
the  wall,  and  subsequently  the  lumen  of  the  vessels  is  traversed  by  vascular  tissue.  If 
this  is  true,  and  that  it  is,  is  allowed  by  nearly  all  observers,  then  there  must  have  been 
some  preceding  inflammation  of  the  wall  of  the  vessel  to  allow  of  this  new  formation  of 
capillaries.  It  is  no  new  fact,  therefore,  that  embolism  causes  a  local  arteritis,  since  it 
follows  from  what  has  already  been  determined.  We  have  only  to  explain  how  it  is  that 
when  embolism  causes  a  local  inflammation  of  arteries  in  all  cases,  an  aneurism  is  so  rare 
a  result.  The  explanation  is  to  be  found  in  an  examination  of  the  cases  in  which  these 
are  found.  They  are  almost  without  exception  examples  of  ulcerative  endocarditis — a 
very  severe  inflammation  locally,  and  attended  usually  with  symptoms  of  blood  poisoning, 
supposed,  and  we  think  rightly  so,  to  be  due  to  the  septic  nature  of  the  emboli  which  are 
detached  from  the  ulcer  and  carried  to  all  parts  of  the  body.  Now,  what  must  happen  if 
such  a  clot  becomes  lodged  in  some  part  of  an  artery  ?  In  proportion  to  the  severity,  or, 
as  we  should  say  surgically,  in  proportion  to  the  foulness  of  the  ulceration,  so  will  be  the 
intensity  of  inflammation  round  the  embolism  ;  in  the  more  severe  cases  the  rapid  forma- 
tion of  an  abscess  and  perhaps  a  false  aneurism  ;  in  those  somewhat  less  severe,  acute 
softening  and  cellular  infiltration  of  the  arterial  coats,  in  which  case  a  true  aneurism  is 
most  likely  to  occur.  In  the  majority  of  cases  the.embolism  is  not  caused  by  septic  clots, 
and  therefore  neither  aneurism  nor  abscess  are  the  consequences. 

[Causes — The  causes  of  aneurism  have  to  a  certain  extent  been  indicated  while  dis- 
cussing the  pathology  of  the  affection.    Atheromatous  and  like  changes  in  the  arterial 


ANEURISM. 


339 


walls  are  the  chief  direct  predisposing  causes,  but  it  may  also  be  due  to  traumatism  which 
gives  rise  to  the  so-called  traumatic  aneurism.  The  relation  of  syphilis  to  the  etiology 
of  aneurism  is  believed  by  some  to  be  a  very  close  one  ;  and  this  view  has  doubtless  been 
Strengthened  of  late  by  the  success  attending  the  use  of  iodide  of  potassium  in  large  doses 
in  internal  aneurisms.  Prof.  Agnew  doubts  this  connection,  and  thinks  we  are  too  prone 
to  attribute  to  a  syphilitic  causation  all  diseases  of  obscure  origin — J.  B.  R.] 


Progress  and  Natural  Cure  of  Aneurism. 


Fig.  148. 


When  once  formed  an  aneurism  has  a  natural  tendency  to  increase,  the  "sacculated" 
more  so  than  the  "  fusiform,"  and  the  "  sacculated"  communicating  by  a  small  opening 
Avith  the  cavity  of  an  artery,  as  a  rule,  runs  its  course  more  rapidly  than  another  in  which 
the  opening  is  free.  The  force  of  the  circulation  is  more  concentrated  upon  one  point  of 
the  aneurismal  sac  when  directed  through  a  small  than  through  a  large  orifice,  and  more 
when  directed  through  an  orifice  than  when  diffused  over  an  expanded  artery.  Hence 
sacculated  aneurisms  attain  a  much  larger  size  than  the  fusiform,  and  are  much  more  liable 
to  rupture.  On  the  other  hand,  the  sacculated  aneurism  is  more  capable  of  a  natural  cure 
than  the  fusiform — the  cavity  of  the  former  probably  undergoing  a  partial  and  possibly  a 
complete  closure  by  the  coagulation  of  the  blood  ;  whilst  it  is  rare  indeed  for  a  fusiform 
aneurism  to  undergo  any  such  natural  recovery.  When  the  coats  are  diseased,  the  fusi- 
form is  as  likely  to  increase  as  the  sacculated,  and  as  capable  of  a  spontaneous  cure.  In 
any  case,  therefore,  of  sacculated  aneurism,  as  well  as  in  some  of  fusiform,  a  spontaneous 
cure  may  take  place  by  the  coagulation  of  the  blood  in  the  sac  and  the  subsequent  con- 
solidation of  the  clot.  When  this  process  is  slow,  the  fibrin  of  the 
blood  is  deposited  in  layers  or  lamina?  (Fig.  148);  the  external 
layer  in  contact  with  the  walls  of  the  sac  becoming  united  with 
them  and  so  strengthening  them  as  to  prevent  their  dilatation  ;  the 
clot  also  becomes  dense  by  contraction  and  decolorized.  Subse- 
quent layers  form  in  the  same  manner  as  the  process  of  recovery 
proceed,  until  the  whole  sac  is  filled  and  finally  obliterated.  A 
section  of  an  aneurismal  sac  thus  cured  much  resembles  that  of 
an  onion,  the  outer  laminae  of  fibrin  being  thin,  fibrous,  firm,  and 
bloodless,  each  successive  layer  towards  the  centre  approaching 
more  to  the  color  and  consistency  of  newly  coagulated  blood. 
The  laminated  coagulum  lining  the  sac  is  frequently  called  after 
Broca  '"active  clot,"  and  the  soft  coagulum  in  the  centre  "pas- 
sive clot,"  from  the  idea  that  this  latter  is  a  mere  post-mortem 
and  not  a  vital  deposit.  This  view,  however,  can  scarcely  be 
correct,  as  there  can  be  little  doubt  that  in  all  cases  of  aneurism 
that  are  rapidly  cured  by  pressure,  digital  or  otherwise,  the  con- 
solidation of  the  aneurism  must  be  due  to  the  simple  coagulation 

of  the  blood  in  the  sac,  and  its  subsequent  induration  and  contraction,  inasmuch  as  a  few 
hours  are  evidently  too  short  a  period  for  the  coagulum  to  form  in  any  other  way.  In  the 
following  beautiful  drawing  (Fig.  149)  by  Dr.  Moxon,  taken  from  a  specimen  of  pop- 
liteal aneurism  which  was  cured  in  a  man  under  my  care  two  years  before  death  by  digital 
compression  applied  for  four  and  a  half  hours  {vide  '  Guy's  Hosp.  Rep.,'  18G9),  the  whole 
pathology  of  aneurism  is  shown. 

Colles,  of  Dublin,  and  some  older  pathologists,  believed  that  the  fibrin  which  lines  the 
sac  was  the  product  of  an  exudation  from  the  lining  membrane  of  the  same,  and  that  suc- 
cessive exudation  of  this  material  formed  the  laminae.  This  view,  however,  is  now  almost 
exploded.  Le  Fort  also  accounts  for  the  cure  of  the  fusiform  aneurism  by  inflammation 
of  (he  inner  lining  of  the  sac,  and  he  regards  the  fusiform  as  a  simple  dilatation,  which 
it  is  not  in  all  cases.  Most  pathologists,  however,  now  admit,  that  where  the  inner  tunic 
<>f  an  artery  exists  in  a  healthy  state  in  an  aneurism,  the  coagulation  of  the  blood  within 
the  sac  does  not  take  place,  and  consequently  that  a  spontaneous  cure  is  impossible,  and 
that  in  the  sacculated  or  fusiform  aneurism  successive  deposits  of  fibrinous  laminae  only 
take  place  when  the  internal  membrane  is  absent,  from  the  contact  of  the  blood  with  the 
walls  of  the  sac. 

Mr.  Poland  has  recorded  a  case,  probably  unique,  occurring  in  the  practice  of  Dr. 
Adams,  of  Dublin,  of  fusiform  aneurism  of  the  subclavian,  which  tends  to  support  this 
theory.    (-Med.-Chir.  Trans.,'  vol.  Hi,  186'.).) 

An  aneurism  may  also  be  cured  by  the  distal  occlusion  or  plugging  of  the  artery  beyond 


Laminated  ooagulum  re- 
moved from  axillary  aneu- 
rism twelve  years  after  Mr. 
Key  had  ligatured  the  sub- 
clavian artery.  Prep.  Guy's 
Hosp.  Mus.,  149984. 
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the  sac  with  a  clot  that  has  been  dislodged  by  the  force  of  the  circulation,  accident,  or 
design.  The  vessel  at  first  may  be  only  partially  closed  by  the  clot,  yet  fresh  fibrin  will 
soon  be  deposited  upon  the  "embolic  plug,"  and  complete  obstruction  be  produced.  This 
natural  mode  of  cure  is  utilized  in  the  distal  operation  for  the  cure  of  aneurism,  and  in  the 
cure  by  manipulation.  Recovery  may  also  be  caused  by  the  sloughing  of  the  tumor  (sug- 
gesting the  treatment  by  caustics).  It  is  likewise  on  record  that  the  artery  with  which 
the  aneurism  is  connected  may  be  obstructed  either  above  or  below  the  sac  by  the  pressure 
of  the  aneurism  itself,  either  from  its  being  bound  down  by  a  strong  fascia,  or  from  the 
pressure  caused  by  effused  blood  following  its  rupture  ;  and  in  the  treatment  by  flexion, 
this  natural  mode  of  cure  is  made  use  of.    As  an  aneurism  increases  and  encroaches  mi 

Fig.  149. 

a.  The  section  edge 
of  the  arterial  coats 
were  healthy. 

a,  a.  The  coats  in  the 
diseased  and  occluded 
part  of  the  artery.  Their 
substance  is  dispersed 
and  blended  with  the 
new  fibrous  tissue,  b,  b, 
which  nils  the  vessel, 
yet  not  so  much  diffused 
C  but  that  they  can  still 
be  traced  to  the  mouth 
of  the  aneurism  (oppo- 
site the  upper  c). 

c,  c.  The  aneurism  sac, 
composed  of  laminated 
clot  and  compressed 
tissue  welded  together 
indefinitely. 

d.  Scarcely  laminated 
clot,  filling  thehollowof 
the  sac. 

The  vein,  with  two 
valves  in  its  lower  part 
is  seen  close  behind  the 
artery. 

Section  through  an  aneurism  of  the  popliteal  artery,  cured  nearly  two  years  before  by  digital  pressure.  The 
aneurism  is  dissected  out,  but  left  embedded  in  the  popliteal  fat,  e.  e. 

the  neighboring  parts,  tissues  are  separated  and  even  absorbed  ;  bone  may  even  be  gradu- 
ally worn  away  by  the  steady  pressure  of  the  pulsating  tumor,  so  that  in  thoracic  aneurism 
the  sternum  may  be  perforated  or  the  bodies  of  the  vertebras  eaten  away,  and  the  spinal 
canal  opened  (Prep.  1489'°,  Guy's  Hosp.  Mus.).  During  this  increase  the  tissues  also 
surrounding  the  sac  may  inflame,  though  they  rarely  suppurate,  and,  by  becoming  con- 
densed, give  the.  aneurism  some  support  and  tend  to  retard  its  growth.  In  rare  cases  this 
inflammatory  action  may  involve  the  sac  itself  and  cause  sloughing  ;  but  when  the  aneurism 
increases  unchecked  it  will  eventually  give  way.  A  thoracic  or  abdominal  aneurism  may 
burst  into  a  mucous  tract  such  as  the  trachea,  pharynx,  oesophagus,  or  intestine,  and,  when 
it  does,  Dr.  Gairdner  ('Med.-Chir.  Trans.,'  vol.  xlii)  has  shown  that  it  proves  fatal  by  a 
recurrent  hemorrhage  through  a  small  orifice.  When  it  bursts  into  a  serous  cavity,  such 
as  the  pleura,  pericardium,  or  peritoneum,  it  destroys  by  a  sudden  hemorrhage  through  a 
large  aperture.  Cases  are  also  on  record  where  it  discharged  itself  into  a  vein  or  the  pul- 
monary artery.  External  or  surgical  aneurisms  burst  by  the  formation  and  giving  way  of 
a  slough.  Aneurism  of  the  extremities  or  surgical  aneurism  may  give  way  into  a  joint  or 
cellular  tissue.    It  may  burst  externally  only  in  rare  instances. 

The  surgeon,  however,  has  more  to  do  with  external  than  internal  aneurisms,  and 
although  the  pathology  of  both  forms  is  alike,  the  treatment  differs.  It  is  to  surgical 
aneurisms,  therefore,  that  the  following  remarks  may  specially  apply,  and  first  of  all  as  to 
their  symptoms  and  diagnosis. 

Symptoms  and  Diagnosis. 

An  aneurism  has  no  pathognomonic  symptoms,  and  its  early  symptoms  are  very  uncer- 
tain. It  often  happens  that  the  patient's  attention  is  first  directed  to  some  swelling; 
although  it  may  be  only  that  of  local  throbbing — some  weakness  or  stiffness  of  an  extremity 
— or  some  nerve  pain  preceding  the  discovery  of  the  disease;  yet  such  symptoms  are  not 
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constant.  When,  however,  the  surgeon  is  consulted  for  pain  that  shoots  clown  the  course 
of  a  nerve  running  in  contact  with  a  large  artery,  he  should  allow  the  thought  of  aneuris- 
mal  pressure  to  pass  through  his  mind,  and,  when  this  is  associated  with  the  presence  of 
a  tumor  connected  with  the  vessel,  the  suspicion  of  its  being  aneurismal  should  be  excited. 
If  this  tumor  be  soft  and  pulsati7i(/,  and  becomes  tense  on  the  application  of  pressure  to 
the  trunk  of  the  artery  on  the  distal  side,  and  flaccid,  non-pulsatile,  and  vanishing  on 
pressure  on  the  cardiac  side,  and,  should  pressure  on  the  tumor  modify  the  pulse  in  the 
vessel  below,  the  chances  of  its  being  aneurismal  amount  almost  to  certainty.  Should  it 
expand  again  readily  on  the  removal  of  the  pressure,  and  this  expansion  be  accompanied 
with  a  peculiar  thrill  on  the  re-admission  of  blood  into  the  sac,  with  a  bellows  murmur  or 
aneurismal  bruit,  synchronous  with  the  pulse,  audible  too  on  the  application  of  the  ear  to 
the  tumor,  the  diagnosis  is  complete.  [The  aspirator  is  a  most  important  aid  in  estab- 
lishing a  doubtful  diagnosis.  The  elastic  bandage  may  be  applied,  and  the  varying  size 
of  the  tumor,  when  emptied  and  tilled  with  blood,  carefully  noted.] 

The  pulse  of  the  extremity  below  the  swelling  is  generally  affected,  which  becomes 
weaker  and  slower  than  its  fellow,  and,  as  the  disease  progresses,  it  may  cease  altogether. 
The  blood  will  then  flow  in  a  "  venous  stream"  or  cease  to  flow  either  from  the  obstruction 
of  the  arterial  trunk  by  the  pressure  of  the  aneurism,  or  the  embolic  occlusion  of  the  vessel 
below  from  a  dislodged  coagulum.  Under  these  circumstances,  fulness  of  the  veins  witli 
oedema  of  the  parts  supplied  by  the  artery  will  soon  appear,  and,  at  times,  excruciating 
pain  from  stretching  of  the  nerves  will  arise.  If  the  aneurism  be  cervical  and  the  circu- 
lation through  the  brain  be  interfered  with,  giddiness  and  loss  of  consciousness  may  be 
present,  and  where  any  pressure  is  made  upon  the  recurrent  laryngeal  nerve,  a  peculiar 
and  characteristic  hoarseness  will  be  produced.  This  hoarseness  is  sometimes  associated 
with  loss  of  voice  and  laryngeal  spasms  simulating  laryngeal  disease.  In  the  case  of  a 
woman,  aet.  22,  under  my  care,  in  whom  an  aneurism  existed  involving  the  aorta  below 
the  opening  of  the  left  subclavian  and  pressing  upon  the  left  bronchus  and  trachea,  this 
symptom  was  so  severe  as  to  call  for  tracheotomy.  When  the  cervical  sympathetic 
ganglia  are  pressed  upon,  the  pupil  of  the  affected  side  may  be  permanently  contracted, 
and  nerve  pains  will  be  present  according  to  the  amount  of  pressure  applied. 

When  an  aneurism  has  partially  consolidated,  and  has  either  so  enlarged  or  become  so 
diffused  as  to  press  upon  the  soft  parts  so  as  no  longer  to  exhibit  any  pulsation;  when  it 
ti  l  ls  firm,  with  possibly  a  soft  point  here  and  there,  some  difficulty  may  be  felt  in  forming 
a  diagnosis,  and  the  surgeon,  under  these  circumstances,  will  have  to  depend  as  much 
upon  the  history  of  the  case  as  upon  the  physical  symptoms.  AVlien  external  signs  of 
inflammation  or  suppuration  are  present,  the  difficulty  will  be  enhanced,  for  it  must  be 
recorded  that  aneurisms  under  these  circumstances  have  been  opened  for  abscesses.  I 
remember  a  popliteal  aneurism  having  been  so  maltreated  with  a  fatal  result.  Such  mis- 
takes of  diagnosis,  however,  ought  not  to  occur,  as  they  are  due  to  carelessness.  The 
diagnosis  of  an  aneurism  may  generally  be  made  by  attending  to  the  history  of  the  case 
and  to  the  existing  symptoms.  An  abscess  in  contact  with  an  artery  may  receive  pulsa- 
tion from  it,  as  may  any  cyst  or  even  solid  tumor,  but  in  all  these  the  pulsation  will  cease 
on  the  application  of  pressure  to  the  artery  above  the  tumor,  without  any  change  what- 
ever taking  place  in  the  tumor  itself.  I  have  seen  a  case  of  lumbar  abscess  which  pulsated 
freely  from  aortic  contact.  It  is  also  rare  for  such  tumors  to  cause  a  bruit.  Occasionally 
cases  are  on  record  in  which  an  artery  in  contact  with  an  abscess  or  suppurating  hydatid 
cyst  was  opened  by  ulceration,  and  gave  rise  to  the  idea  of  an  aneurism.  Pulsatile  tumors 
of  bone  may  also  be  mistaken  for  aneurism  ;  but  the  fact  that  they  are  in  bone  and  more 
or  less  ossific,  that  the  bone  is  expanded,  although  perhaps  irregularly,  and  that  a  bruit 
rarely  exists,  ought  to  prevent  error.  It  must  be  admitted,  notwithstanding,  that  men  of 
the  greatest  skill  and  experience  have  mistaken  such  cases  for  aneurism  [though,  as  a  rule, 
a  mistaken  diagnosis  and  improper  treatment  have  been  due  to  neglect  in  considering  all 
points  and  applying  all  diagnostic  tests1]. 

Treatment. 

There  is  probably  no  disease  a  surgeon  has  to  treat  requiring  to  be  dealt  with  more  on 
scientific  principles  than  aneurism,  as  all  treatment  to  be  effective  must  be  based  upon 
the  physiological  processes  of  a  natural  cure,  and  he  will  be  successful  in  proportion  as  he 

['  See  Stephen  Smith's  paper  in  '  American  Journ.  of  Med.  Sciences,'  187S  ;  and  Timothy  Holmes, 
in  'St.  George's  Hospital  Reports,'  vol.  vii.] 
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is  able  to  use  those  processes  and  to  turn  them  to  account.  It  has  been  already  explained 
that  spontaneous  cure  of  an  aneurism  is  commonly  caused  by  the  coagulation  of  the  blood 
in  the  sac;  and,  as  a  consequence,  it  ought  to  be  an  aim  to  encourage  this  result  in  every 
way,  which  is  to  be  sought  by  general  as  well  as  by  local  means.  To  induce  coagulation 
of  blood  in  the  sac  by  natural  processes,  it  is  necessary  to  have  a  feeble  circulation  through 
it;  for  this  purpose,  rest  in  the  recumbent  position  is  an  essential  point  of  practice,  and  it 
ought  to  be  maintained  in  every  case;  indeed,  there  is  every  reason  to  believe,  that  by  it 
alone,  aneurisms  have  been  cured.  Luke  ('Lond.  Med.  Gaz.,'  May,  184">),  Bellinghani, 
Tufnell,  and  others,  have  recorded  instances  of  this  nature,  Tufnell  allowing  for  diet  about 
ten  ounces  of  solid  and  eight  ounces  of  fluid  food  in  the  twenty-four  hours,  vis  a  pre- 
liminary to  all  other  treatment  absolute  rest  is,  therefore,  most  essential. 

With  the  same  object  bleeding  has  been  employed,  and  was  at  one  time  largely  prac- 
tised on  the  authority  of  Valsalva,  who  powerfully  advocated  it,  and  probably  to  excess. 
There  seems  no  reason  why  it  should  not  be  adopted  when  the  force  of  the  circulation  is 
too  strong  and  the  powers  of  the  patient  are  good  ;  as  bleeding  under  these  circumslances 
is  not  only  rational  but  scientific ;  it  lowers  the  force  of  the  circulation,  while  at  the  same 
time  it  has  a  tendency  to  render  the  blood  more  fibrinous.  In  internal  aneurism  it  is  cal- 
culated to  be  of  more  service  than  in  external,  but  practised  with  caution,  it  is  douhtless 
of  value  in  both.  Medicines  do  not  seem  to  have  much  influence  in  encouraging  the  coagu- 
lating process,  though  the  acetate  of  lead  gave  some  promise  of  value  in  the  hands  of  my 
former  colleague,  Dr.  G.  O.  Ilees,  but  more  extended  experience  has  not  confirmed  the 
hope.  In  external  aneurisms,  its  employment  to  the  sacrifice  of  local  means  does  not 
seem  justifiable,  but  in  internal  cases  it  may  still  be  used.  When  syphilis  is  suspected  as 
a  cause,  the  iodide  of  potassium  or  sodium  should  be  employed.  [This  remedy  has  of  late 
been  highly  recommended,  by  Da  Costa  and  others,  in  internal  aneurism,  even  when  no 
syphilitic  history  can  be  obtained.]  Nutritious  but  unstimulating  food  should  be  given 
in  all  instances  to  maintain  the  powers  of  the  patient,  though  not  to  increase  the  force  of 
the  circulation.    All  mental  excitement  should  be  positively  forbidden. 

The  local  treatment  of  aneurism  is  based  on  similar  principles,  the  aim  being  to  diminish 
the  circulation  through  the  sac.  The  success,  however,  which  may  be  expected  from  the 
practice  adopted  will  depend  much  upon  the  shape  of  the  aneurism,  as  well  as  the  size  and 
position  of  the  opening  into  the  sac.  This  may  be  effected  by  the  following  means,  viz. : 
by  compression  in  one  of  its  forms  of  the  artery  above  the  aneurism — indirect;  by  com- 
pression of  the  aneurism  itself — direct;  by  the  Hunterian  operation,  i.  e.,  the  application 
of  a  ligature  to  the  artery  on  its  cardiac  side  ;  by  imitating  the  rare  natural  process  of 
closure  of  the  artery  on  its  distal  side  by  the  application  of  a  ligature,  or  by  pressure,  or 
by  the  artificial  production  of  an  embolic  plug  by  Fergusson's  method  of  manipulation; 
and  last  of  all,  it  maybe  laid  open  and  both  ends  tied  (Syme's  operation),  after  the  ancient 
method  of  Antyllus.  The  treatment  by  electro-puncture,  injection,  and  the  introduction 
of  some  foreign  body  into  the  sac  may  be  adopted  in  exceptional  cases. 

Compression. 

This  plan  of  treatment,  to  which  the  term  "Dublin  Method"  may  be  fairly  given, 
has  now  found  a  lasting  place  in  surgery  ;  as  Todd,  Hutton,  Bellingham,  Tufnell,  and 
Carte,  though  not  originating  the  practice,  have  adduced  ample  evidence  of  its  scientific 
and  practical  value.  It  consists  essentially  in  the  more  or  less  complete  cutting  oft' of  the 
supply  of  blood  from  the  aneurismal  sac  by  the  application  of  pressure  to  the  artery  on  its 
cardiac  side  ;  and  the  more  completely  the  current  of  the  blood  is  arrested,  the  more  rapid 
appears  to  be  the  cure,  modern  experience  fairly  proving  the  soundness  of  Dr.  W.  Mur- 
ray's observation  that  the  principle  on  which  the  rapid  method  rests  is  clearly  "  the 
complete  stagnation  of  a  mass  of  blood  in  the  aneurism  until  it  coagulates."  For  this 
purpose  digital  pressure  is  undoubtedly  the  best ;  but  when  it  cannot  be  made  available, 
mechanical  means  must  be  employed,  and  the  nearer  it  approaches  to  digital  pressure,  the 
more  it  is  undoubtedly  to  be  preferred.  The  practice  is  theoretically  sound  and  practi- 
cally safe,  and  is  capable  by  itself  of  curing  the  majority  of  surgical  aneurisms,  and  even 
some  that  are  internal.  If,  however,  it  does  not  succeed  in  curing  every  case  in  which  it 
is  employed,  it  doubtless  helps,  both  by  promoting  coagulation  of  the  blood  in  the  sac  and 
by  producing  enlargement  of  the  collateral  vessels.  When  the  rapid  t  reatment  is  employed, 
the  administration  of  some  anesthetic  may  be  called  for,  and  as  its  influence  is  required 
to  be  kept  up  for  hours,  an  additional  danger  to  the  treatment  has  to  be  taken  into  account. 
In  other  respects  the  success  of  the  "  rapid  pressure"  treatment  has  been  satisfactory,  Mr. 
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Holmes  recording  in  his  lecture  before  the  College  of  Surgeons  in  1874,  that  out  of  twenty- 
three  cases  in  which  it  has  been  caried  out,  fifteen  were  cured.  In  those,  however,  in 
which  rapid  pressure  has  been  used  and  failed,  the  application  of  the  ligature  has  never 
succeeded.  It  is  applicable  only  in  cases  in  which  the  more  usual  forms  of  practice  are 
inapplicable  or  have  failed. 

Compression  should  not  be  attempted  where  evidence  exists  of  pressure  upon  the  main 
vein  of  the  limb,  as  indicated  by  oedema;  or,  where  the  aneurism  is  rapidly  increasing, 
or  a  rupture  of  the  aneurism  appears  imminent,  because  in  such  case  a  ligature  should  be 
applied  to  the  arterial  trunk.  It  should  not  be  persevered  with  when  sloughing  of  the 
skin  has  been  induced ;  nor  ought  it,  when  from  some  constitutional  irritability,  indo- 
cility,  or  stupidity,  the  patient  fails  to  second  the  surgeon's  aim ;  for  to  make  the  patient 
understand  the  objects  which  the  surgeon  has  in  view  is  doubtless  a  valuable  means  of 
guaranteeing  their  successful  accomplishment.  At  least,  four  cases  of  aneurism  of  the 
neck  have  been  cured  by  digital  compression  of  the  common  carotid,  and  M.  Rouge,  of 
Lausanne,  reports  another  in  which  a  man,  aet.  08,  had  a  carotid  aneurism  cured  in  seven- 
teen days  by  lateral  pressure  between  the  thumb  in  front  of  the  sterno-mastoid  muscle 
and  the  fingers  behind  ('  Bull  de  la  Soc.  de  Chir.,'  1808,  p.  464).  Mr.  Gay  has  also 
apparently  cured  a  carotid  aneurism  by  the  same  process  ('  Lancet,'  Holmes's  Lect.  1873). 

Digital  pressure  in  order  to  be  successful  must  be  well  applied;  when  indifferently 
carried  out,  it  is  probably  less  to  be  relied  upon  than  instrumental  pressure.  To  keep  up 
a  steady  pressure  upon  the  trunk  of  any  artery  for  any  time  consecutively,  is  a  difficult 
task  ;  and  few  men  could  do  it  more  than  ten  minutes.  What  is  wanted  is  the  steady 
equal  pressure  of  a  finger  or  thumb  applied  directly  over  the  vessel  which  is  to  be  com- 
pressed, such  pressure  being  so  adjusted  as  to  be  sufficient  to  arrest  the  flow  of  blood 
through  the  artery,  but  no  more.  Greater  pressure  than  this  is  the  waste  of  power  on  the 
part  of  the  surgeon,  and  a  cause  of  needless  distress  to  the  patient.  Neither  vein  nor 
nerve  need  be  much  pressed  upon  as  a  rule,  nor  much  pain  produced.  To  carry  out  this 
treatment  three  good  men  should  be  employed  for  four  or  five  hours  consecutively,  each  in 
rotation  carefully  applying  pressure  for  ten  minutes  at  a  time.    By  adopting  this  practice 

Fig.  150. 


Mode  of  applying  pressure  to  the  femoral  artery  for  the  cure  of  aneurism. 


I  have  cured  an  aneurism  of  the  thigh  in  twenty-four  hours,  and  in  other  cases  even  less 
time  lias  sufficed.  In  a  case  I  recorded  in  '  Guy's  Hosp.  Rep.'  for  1869,  a  patient  aet.  32 
cured  himself  of  a  popliteal  aneurism  by  pressure  in  four  and  a  half  hours.  In  one  mere 
recent  a  man  a  t.  10  cured  himself  in  eighteen  hours,  after  flexion  and  prolonged  surgical 
treatment  by  instrumental  pressure  had  utterly  failed.  M.  Vanzetti,  in  18.35,  records 
another  in  which  digital  compression  cured  a  popliteal  aneurism  in  four  hours. 
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When  digital  pressure  can  be  employed  and  is  successful,  it  is  more  rapid  than  any 
other,  and  as  a  rule  less  painful.  It  can  also  be  used  where  instrumental  pressure  is  inap- 
plicable, as  in  the  case  of  the  carotid.  In  fact,  when  admissible,  it  should  always  be 
primarily  employed  in  preference  to  any  other  form  of  treatment.  When  digital  com- 
pression cannot  be  applied,  the  next  best  is  instrumental  pressure,  and  for  this  purpose 
there  is  nothing  equal  to  a  conical  weight  of  lead  (Fig.  150  a)  covered  with  leather  and 
perforated  with  an  iron  axle  (h),  upon  which  extra  pieces  of  lead  (c)  can  be  dropped 
(Bellingham's  Method)  ;  the  weights  being  so  adjusted  as  to  arrest  the  circulation  through 
the  artery  and  no  more.  This  weight  can  be  slung  to  a  cradle  placed  over  the  limb,  held 
by  an  assistant,  or  left  to  the  intelligent  patient.  It  can  be  shifted  gently  from  one  spot 
to  another  when  pressure  causes  pain,  and  is  far  less  painful  than  any  other  instrument.  In 
popliteal  aneurism,  the  weight  may  be  adjusted  to  the  upper  part  of  the  groin,  and  it  is  an 
excellent  plan  to  apply  a  semicircular  tourniquet  lower  down,  by 
Fig.  151.  which  means  pressure  can  be  applied  alternately.    The  instruments  of 

Signorini,  Bellingham  (Fig.  150  d),  Skey,  Crampton,  Carte,  or  any 
other  that  allows  the  pad  to  press  upon  the  vessel,  and  not  otherwise 
interfere  with  the  circulation  through  the  limb,  may  be  used  for  this 
purpose.  All  of  these  consist  of  a  circle  or  semicircle  of  steel,  a 
fixed  pad  being  attached  on  one  side  for  counter-pressure,  and  a 
movable  pad,  adjusted  by  a  screw,  for  direct  pressure.  Indeed,  with 
these  instruments  carefully  adjusted  by  the  aid  of  a  trustworthy 
assistant  who  will  see  that  pressure  is  well  applied,  maintained,  and 
shifted  only  when  required,  most  cases  of  aneurism  of  an  extremity 
may  be  treated.  In  Fig.  151  is  depicted  an  ingenious  contrivance 
made  by  Weiss,  on  the  principle  suggested  by  Mr.  F.  Bulley,  for  the 
application  of  pressure  to  an  artery  by  means  of  pads  which  may  be 
used  alternately,  and  adapted  to  Bellingham's  instrument  (d,  Fig. 
150),  either  by  the  rigid  screw  or  elastic  pressure  of  Coles's  pad; 
Weiss's  double  pad.  and  in  Fig.  152  a  very  valuable  one  as  suggested  by  Mr.  George 
C.  Coles — the  pressure  being  elastic — that  may  be  used  as  hand 
pressure  or  adapted  to  any  of  the  tourniquets.  The  treatment  by  compression  requires 
intelligent  supervision,  and  with  this  is  very  successful  ;  but  without  it  is  uncertain  in  its 


effects. 


Fig.  152. 
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This  instrument  consists  of  a  trephine  handle,  to  which  is  attached  a  straight  rod  telescopically  arranged.  The 
two  upper  segments  of  this  rod  are  hollow  tubes,  each  containing  a  spiral  spring ;  the  lower  segment  is  a  solid  brass 
rod  fitting  into  the  upper,  having  at  its  extremity  a  screw  at  an  obtuse  angle.  To  the  end  of  this  a  pad,  composed  of 
cotton- wool  and  horsehair,  is  adjusted. 


My  friend  and  colleague,  Mr.  Davies  Colley,  who  happened  to  have  been  my  dresser 
when  a  case  of  popliteal  aneurism  was  under  treatment  by  digital  compression,  informed 
me,  that  he  proved  by  experiment,  that  he  could  readily  arrest  the  circulation  through  the 
femoral  artery  for  six  or  eight  hours  at  a  time  with  his  finger  applied  directly  over  the 
vessel,  and  the  weight  adjusted  upon  his  finger — the  weight  acting  in  lieu  of  muscular 
power  that  would  have  been  required  as  the  compressing  force. 

To  neutralize  the  effects  of  the  local  irritation  of  the  skin  by  the  pressure,  free  use  may 
be  made  of  French  chalk,  starch,  or  violet  powder.  To  allay  pain,  opiates,  or  hypnotics, 
as  chloral  in  full  doses,  may  be  given,  and  in  some  cases  even  chloroform  may  be  used  and 
its  influence  kept  up  for  several  hours,  to  allow  of  complete  compression  being  maintained. 
Dr.  Mapother  did  this  for  twelve  hours.  There  seems  little  doubt  that  in  a  general  way, 
complete  obstruction  to  the  circulation  is  more  likely  to  be  followed  by  a  rapid  cure  than 
is  incomplete,  and  that  next  to  completely  stopping  the  flow  of  blood  till  the  aneurism  lias 
consolidated,  the  application  of  the  intermittent  complete  compressing  force  is  to  be  advo- 
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cated,  or,  in  other  words,  complete  compression  may  be  maintained  for  a  certain  time,  and 
then  given  up  to  be  returned  to  as  soon  as  the  condition  of  the  patient  will  permit.  The 
total  suppression  of  the  circulation  is  doubtless  the  most  rapid  plan  of  curing  an  aneurism  ; 
but  the  partial  suppression  is  likewise  successful  although  slower.  On  all  these  point?, 
however,  I  should  like  the  Dublin  surgeons  to  speak.  Dr.  Rawdon  Macnamara  has  done 
so  in  an  able  paper  ('Brit.  Med.  Journ.,'  Aug.  19,  1871),  from  which  the  following 
extract  has  been  taken.    It  epitomizes  the  whole: — 

"A  case  of  popliteal  aneurism  presents  itself  for  treatment.  We  determine  to  use  com- 
pression. We  first  carefully  ascertain  the  condition  of  the  patient's  general  health.  If 
anaemic  or  hyperaemic,  we  take  appropriate  measures ;  and,  when  we  are  satisfied  upon 
this  point,  we  apply  some  one  or  other  of  the  most  improved  compressors — those  in  which 
the  compressing  power  is  modified  elasticity.  With  this  we  compress  the  artery  in  the 
upper  portion  of  its  course,  having  previously  arranged,  some  three  or  four  inches  lower 
down,  the  auxiliary  instrument  by  means  of  which  we  propose  to  alternate  the  pressure. 
The  upper  instrument  is  now  made  to  control  the  artery,  so  as  but  just  to  arrest  the  pul- 
sation in  the  sac.  This  is  the  most  delicate  step  in  all  the  procedure,  and  is  regulated  by 
the  hand  of  an  intelligent  assistant,  who  at  once  informs  us  when  the  pulsation  is  ar- 
rested;  and  then  and  there  the  further  application  of  pressure  is  arrested.  A  roster  of 
intelligent  students  is  now  organized,  and  to  them  is  entrusted  the  management  of  the 
case.  Two  are  appointed  to  take  charge  of  the  patient  for  one  hour,  when  they  are 
relieved  by  two  others,  and  so  on  during  the  day,  whereby  we  secure  unwearied  attention 
during  the  period  that  pressure  is  kept  up;  and,  as  in  Dublin  we  visit  our  hospital  at  nine 
o'clock  A.  M.  the  treatment  generally  commences  about  that  hour,  and  is  continued  up  to 
nine  o'clock  P.M.,  when  all  pressure  is  removed,  and  the  patient  is  encouraged  to  take 
his  night's  rest  undisturbed.  Next  morning  the  treatment  is  resumed,  and  so  on  until  the 
en  re  is  perfected.  At  the  commencement  of  the  case,  we  take  the  patient  into  our  confi- 
dence; explain  to  him  the  nature  of  his  case  and  the  method  we  are  about  to  adopt  for 
his  cure,  placing  clearly  before  him  the  alternative,  with  all  its  possible  dangers,  which  we 
should  have  to  adopt  in  case  compression  should  fail.  The  value  of  this  procedure  is 
very  frequently  demonstrated  by  the  intelligent  interest  exhibited  by  our  patients  in  the 
management  of  their  own  cases,  so  intelligent  as  in  protracted  cases  to  supplement,  if  not 
altogether  to  supersede,  the  supervision  of  them  by  our  students.  In  the  selection  of  our 
compressing  force,  we  adopt  in  its  widest  sense  the  maxim  'Nullius  addictus  jurare  in 
verba  magistri.'  Should  one  compressor  prove  irksome,  we  try  another ;  if  all  should 
fail,  we  have  recourse  to  digital  compression,  or  to  compression  by  means  of  weights;  but 
in  every  instance,  convinced  of  the  soundness  of  this  plan  of  treatment,  we  leave  no  stone 
unturned  to  secure  its  success." 

Since  Esmarch's  elastic  bandage,  however,  has  been  introduced,  surgeons  have  employed 
it  in  the  treatment  of  aneurism,  and,  where  success  has  followed  its  use,  the  results  have 
been  very  striking.  Thus,  we  fined  that  Dr.  Walter  Reid,  R.  N.,  who  first  adopted  the 
practice,  cured  by  its  means,  in  fifty  minutes,  a  case  of  popliteal  aneurism  ('  Lancet,' 
liS7.~>);  Mr.  F.  A.  Heath,  of  Manchester,  a  second,  in  an  hour  ('  Lancet,'  1876);  Mr. 
Wagstaffe,  a  third,  in  two  hours  ('Lancet,'  1876) ;  Mr.  Thomas  Smith,  a  fourth,  in  three 
hours;  and  Mr.  Wright,  a  fifth,  in  twenty-four  hours  ('Lancet,'  1877).  Mr.  Bradley  has 
had,  however,  one  unsuccessful  example,  Mr.  T.  Smith  two,  and  I  now  record  a  fourth, 
in  winch  I  am  disposed  to  think  the  practice  not  only  failed  to  cure  but  did  harm. 

The  case  was  that  of  a  man  aet.  45,  who  was  admitted  into  Guy's,  under  my  care,  in 
Marc  h,  1877,  with  a  popliteal  aneurism,  which  was  increasing  so  rapidly  that  active 
treatment  was  called  for.  The  man  could  bear  neither  digital  nor  instrumental  pressure 
upon  the  afferent  artery.  I  consequently  applied  the  elastic  bandage  to  the  limit  below 
the  aneurism,  using  moderate  pressure,  allowed  the  aneurism  to  fill  with  blood,  and  then 
so  compressed  the  thigh  above  the  sac  as  to  entirely  check  all  pulsation  in  it,  these  three 
being  apparently  the  essential  points  to  observe.  A  subcutaneous  injection  of  morphia 
was  also  given.  The  pressure  was  maintained  for  three  hours  consecutively  and  a  second 
dose  of  morphia  injected,  but  when  the  bandage  was  removed  the  aneurism  was  decidedly 
harder,  although  pulsation  still  existed  in  it.  Four  days  later  all  clot  seemed  to  have 
disappeared,  and  as  the  aneurism  was  as  big  as  ever,  the  elastic  bandage  was  again  applied, 
only  on  this  occasion,  to  soothe  the  man,  an  anaesthetic  was  used.  This  treatment  was 
continued  on  this  occasion  for  three  hours,  and  at  the  end,  little  had  been  gained  from  it. 
A  fortnight  was  then  allowed  to  elapse  to  allow  the  parts  thoroughly  to  recover  themselves, 
when  a  carbolized  catgut  ligature  was  applied  to  the  artery,  and  within  one  week  this 
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wound  bad  completely  healed  by  immediate  union,  not  a  drop  of  pus  having  been  exuded, 
indeed,  the  patient  bad  no  idea  that  any  operation  had  been  performed  upon  his  thigh. 

The  foot,  however,  soon  became  the  seat  of  anaemic  gangrene,  and  a  fortnight  after  the 
application  of  the  ligature,  was  amputated  in  the  middle  of  the  leg,  and  a  good  recovery 
followed. 

In  this  case  I  am  disposed  to  attribute  the  gangrene  to  the  employment  of  the  elastic 
bandage,  and  fear  that  from  its  two  applications  many  of  the  small  arterial  brandies  that 
would  have  carried  on  the  circulation  through  the  foot,  after  the  ligature  of  the  femoral 
had  become  blocked,  and  that,  as  a  consequence,  gangrene  followed.  The  case  indeed 
tends  much  to  support  the  view,  which  Holmes  fairly  demonstrated  in  his  college  lectures, 
that  where  pressure  fails  to  effect  a  cure  in  the  treatment  of  an  aneurism,  the  success  of 
ligature  of  the  vessel  is  not  so  good. 

An  aneurism  is  known  to  be  cured  when  it  has  consolidated  and  lost  all  pulsation,  and 
the  anastomosing  arterial  branches  around  are  visibly  pulsating.  Care,  however,  must 
be  observed  for  some  days  later,  and  no  movement  of  the  limb  or  manipulation  of  the  sac 
is  to  be  allowed;  because  in  case  of  rapid  cure,  the  clot  that  has  filled  the  sac  must  of 
necessity  be  soft,  and  a  very  little  may  cause  its  displacement,  and  thus  interfere  with 
that  natural  contraction  of  the  fibrin  of  the  blood  that  is  to  fill  the  sac  permanently, 
prevent  its  dilatation,  and  cure  the  disease.  At  Guy's  Hospital,  out  of  17  cases  of 
popliteal  aneurism  consecutively  treated  by  pressure,  11  were  cured,  and  Mr.  Holmes 
informed  us  in  his  college  lectures,  that  out  of  124  cases  so  treated  in  different  hospitals, 
66  were  treated  with  success,  and  in  58  without  success.  Of  the  latter,  in  44,  the  femoral 
artery  was  afterwards  tied,  and  in  8  amputation  was  practised,  5  dying.  Death  occurred 
in  one  case;  and  in  4  there  was  no  evidence  of  subsequent  treatment.  ('Lancet,'  Dec. 
19,  1874.)  In  the  majority  of  these  cases,  instrumental  pressure  was  employed,  and  in 
some,  the  treatment  was  imperfectly  carried  out. 

The  treatment  of  aneurism  by  direct  compression  next  claims  attention,  and  in  modern 
times  is  known  as  that  by  flexion;  for  there  can  be  little  doubt  that  the  modus  operandi 
of  flexion  in  the  cure  of  aneurism  is  mainly  due  to  three  conditions,  first,  to  direct  com- 
pression of  the  aneurismal  tumor  itself;  secondly,  to  indirect  compression  through  the 
medium  of  the  tumor,  intercepting  either  wholly  or  partially  the  supply  of  blood  to  the 
sac  ;  and.  thirdly,  to  displacement  of  the  clot,  as  suggested  by  Holmes,  and  the  consequent 
obliteration  of  the  mouth  of  the  aneurismal  tumor.  This  mouth  may  likewise  be  so  situated 
as  to  be  closed  by  the  bending  of  the  artery — an  aneurism  in  the  posterior  wall  of  the 
popliteal  artery  being  in  a  far  more  favorable  position  for  cure  than  one  on  the  anterior. 
At  the  same  time  we  know  that  forced  flexion  of  a  limb  is  capable  of  arresting  the  flow  of 
blood  through  the  healthy  artery.  In  England,  Mr.  E.  Hart  demonstrated  the  success  of 
this  method  of  treatment  in  the  year  1858  ;  although,  in  1857,  Dr.  Maunoir,  of  Geneva, 
recorded  the  first  successful  casein  '  L'Echo  Medicale'  (Neufcbatel),  and,  since  that  time, 
many  surgeons  have  successfully  applied  the  practice.  To  carry  it  out,  the  limb  must  be 
carefully  bandaged  from  below  upwards  to  the  aneurism,  and  in  the  case  of  the  popliteal 
artery  the  knee  should  be  bent,  sufficient  force  being  employed  to  diminish  or  arrest  the 
pulsation  of  the  tumor  but  no  more,  some  turns  of  the  roller  maintaining  the  limb  in  this 
position.  The  thigh  should  then  be  flexed  upon  the  pelvis  and  the  patient  turned  on  bis 
side  with  the  limb  resting  on  a  pillow.  By  this  plan  the  arrest  of  the  circulation  through 
the  aneurism  may  generally  be  effected,  and  a  cure  expected.  When  the  flexion  is  forced, 
the  patient  is  too  often  unable  to  endure  the  suffering  caused  by  the  position.  The  plan, 
however,  is  so  simple,  and,  when  bearable,  is  so  successful,  that  it  should  always  be 
attempted  where  it  can  be  applied,  and,  when  unsuccessful,  it  is  almost  harmless.  To 
large  and  rapidly  growing  aneurisms  this  method  is  inapplicable,  and  probably  danger- 
ous, as  it  may  induce  rupture;  but  when  any  inflammation  or  other  complication  exists, 
it  ought  not  to  be  employed  ;  nor  ought  it  be  persisted  in  when  it  is  not  obviously  doing 
good. 

Pressure  may  likewise  be  used  with  flexion  where  the  latter  is  insufficient,  many  cases 
having  been  reported  in  which  success  followed  the  conjoint  means.  In  one  under  my 
care  in  1871  I  cured  an  aneurism  below  the  popliteal  space  in  eighteen  hours,  by  alternat- 
ing the  flexion  of  the  leg  with  digital  pressure  in  the  groin. 

M.  Liegois,  in  an  interesting  paper  ('  L'Union  Med.,'  Aug.  1869),  gives  eleven  cases 
in  which  flexion  alone  proved  successful  in  popliteal  aneurism,  and  also  eleven  in  which 
it  was  successful  in  combination  with  other  measures.  In  four  it  succeeded  after  other 
means  had  failed.    On  the  other  hand  it  failed  in  twenty-three  cases,  or  nearly  half  the 
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Fig.  153. 


whole  number,  and  of  these,  seven  are  stated  to  have  suffered  rupture,  and  one  had 
inflammation  of  the  sac.    Holmes's  statistics  show  nearly  the  same  results. 

The  wire  compress  of  Mr.  Dix,  of  Hull,  already  alluded  to  (see  p.  32G),  requires 
naming  as  a  means  of  dealing  with  aneurism.  It  is  a  method  that  has  been  advocated  by 
Porter,  of  Dublin,  Hilliard,  and  others  {vide  Mr.  Dix's  paper  in  the  '  British  Medical 
Journal,'  October  30,  1875,  p.  551).  It  is  in  reality  treatment  by  compression  and  not 
by  strangulation.  It  does  not  cut  the  artery  nor  obliterate  it  at  the  seat  of  operation  ; 
therefore  in  principle  and  methodus  medendi,  it  ranks  not  with  the  ligature,  but  with  the 
tourniquet  and  other  modes  of  pressure.  But  forasmuch  as  the  application  of  the  wire 
requires  exposure  of  the  artery  by  a  cutting  operation,  this  process  cannot  enter  into  sur- 
gical competition  with  the  simpler  methods  of  compression  and  flexion,  yet  where  these 
have  failed,  or  are  inapplicable  and  operative  procedure  is  inevitable,  "  then,"  says  the 
author,  "  I  back  my  operation  for  certainty,  rapidity,  and  safety,  against  any  form  of 
ligature — silk,  hemp,  or  catgut — or,  against  any  kind  of  forceps,  1  artery  constrictor,'  or 
compressor  applied  in  or  through  a  wound." 

The  operation  is  as  follows,  and  it  seems  to  be  specially  necessary  to  follow  out  the 
exact  details  with  care  and  attention  : — 

The  artery  is  exposed  by  incision  and  the  aneurism-needle  passed  in  the  usual  way.  A 
piece  of  surgical  wire,  about  9  inches  long,  is  threaded  through  the  eye  of  the  aneurism- 
needle  and  carried  beneath  the  artery  by 
the  withdrawal  of  the  needle,  which  is  then 
separated  from  the  wire.  A  straight  sur- 
gical needle  is  then  attached  to  either  [each] 
end  of  the  wire  and  the  two  needles  (first 
one  and  then  the  other)  are  passed  through 
the  tissues  to  the  surface,  so  that  they 
emerge  on  the  skin,  one  about  a  quarter  of 
an  inch  and  the  other  three  quarters  of 
an  inch  from  the  edge  of  the  womb,  on 
whichever  side  of  it  may  seem  most  conve- 
nient, but  both  on  the  same  side  (Fig.  153). 
By  drawing  them  through  together,  the 
wire  forms  a  loop  over  the  artery  and  the 
intervening  tissues,  and  the  needles  are 
then  detached  from  the  wire.  The  half  of 
a  vial-cork,  flat  side  downwards,  is  now  placed  on  the  skin  between  the  ends  of  the  pro- 
truding wire,  and  firmly  pressed  down  by  the  fingers  of  an  assistant  in  the  exact  line  of  ll<<- 
artery,  the  wire  being  at  the  same  time  drawn  tightly  upwards  and  sharply  twisted  over 
the  cork,  till  the  current  through  the  artery  is  effectually  stopped  and  the  pulsation  of  the 
aneurism  ceases.  It  is  of  great  importance  that  the  position  of  the  cork  should  be  longi- 
tudinally over  the  course  of  the  artery  so  that  the  blood-current  is  checked  as  much  by 
the  downward  pressure  of  the  cork  as  by  the  upward  tension  of  the  wire,  the  intervening 
tissues  forming  a  firm  compressed  pad.  The  superfluous  ends  of  wire  are  then  cut  off, 
and  the  wound  closed  and  dressed  according  to  the  predilections  of  the  surgeon. 

When  the  depression  of  anaesthesia  goes  off  and  the  circulation  revives,  it  will  be 
found  that  a  feeble  pulsation  returns  in  the  aneurism.  This,  according  to  the  author 
(who  strongly  advocates  the  gradual  rather  than  the  rapid  method  of  producing  coagu- 
lation in  the  sac),  should  be  allowed  to  go  on  for  two  or  even  three  days,  when  the  wire 
is  io  he  tightened  in  the  following  manner: — 

The  cork  being  firmly  pressed  down  over  the  artery,  the  wire  is  drawn  upwards  by 
gentle  traction  on  its  twisted  ends,  and  two  or  three  small  wooden  wedges  are  pushed  in 
by  an  assistant  between  the  cork  and  the  wire,  so  that  sufficient  tension  is  caused  to 
entirely  stop  all  pulsation  in  the  aneurism.  If  the  wire  has  been  sufficiently  drawn  tightly 
at  first,  very  small  wedges  are  required,  such  as  two  or  three  bits  of  a  lucifer  match,  for 
instance.  The  wire  is  on  no  account  to  be  twisted  afresh,  lest  it  break.  Meanwhile,  by 
tin'  action  of  the  two  or  three  days'  feeble  current  the  sac  has  been  prepared,  as  it  wei*e, 
for  the  coagulation  of  sudden  soft  clot  which  is  now  formed,  whilst  the  collateral  circula- 
tion has  also  by  the  same  means  been  encouraged,  the  result  being  that  in  from  twenty- 
four  to  forty-eight  hours,  consolidation  is  perfect ;  thus  about  the  fifth  or  sixth  day  the 
cure  is  complete,  and  the  compress  may  be  removed,  which  is  thus  done  :  Untwist  the 
wire  and  remove  the  cork  ;  separate  widely  the  two  ends  of  the  wire  to  lessen  the  curve 
as  much  as  possible ;  clip  off  one  end  close  to  the  skin ;  make  gentle  pressure  with  one 
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finger  where  the  cork  lias  been,  and  by  steady  traction  on  the  other  end  of  the  wire  it  is 
readily  withdrawn.  If  it  should  seem  to  adhere,  leave  it  till  next  day,  when  it  mu.st  have 
become  loosened  in  the  tissues,  and  be  easily  removed. 

The  advantages  of  this  method  are  thus  summarized  by  Mr.  Dix  : — 

I.  The  wire  does  not  cause  ulceration  or  any  damage  to  the  coats  of  the  artery,  either 
external  or  internal,  therefore  the  blood  channel  being  unopened,  bleeding,  one  of  the 
chief  dangers  of  the  old  operation,  is  impossible. 

II.  By  causing  at  first  a  retarded  circulation  and  a  diminished  current,  it  most  accu- 
rately imitates  the  natural  cure  of  aneurism ;  and  by  allowing  time  for  the  establishment 
of  the  collateral  circulation,  the  risk  of  gangrene,  the  second  great  danger  of  the  ligat  ure, 
is  very  much  diminished. 

If,  nevertheless,  there  were  coldness  of  the  limb  and  a  threatening  of  gangrene,  t lie 
wire  can  be  at  once  outwisted  and  relaxed,  or  even  removed. 

III.  Ultimately,  the  current  through  the  artery  and  the  sac  is  entirely  obstructed  so  as 
to  produce  the  needful  clot.  Of  course,  this  complete  obstruction  can  be  effected  at  first 
if  desired  ;  and,  therefore,  this  operation  does  what  no  operation,  by  ligature  and  forceps, 
&c,  can  do,  viz.,  it  gives  the  surgeon  a  choice  between  the  rapid  and  the  gradual  method 
of  treatment.  But,  as  herein  described,  it  is  in  fact  a  combination  of  the  two,  which  is 
better  than  either  alone. 

It  will  be  seen  that,  in  the  opinion  of  the  author,  the  gradual  method  is  much  to  be 
preferred,  and  he  considers  it  one  of  the  chief  merits  of  his  operation  that  this  effect  can 
be  produced. 

IV.  The  wire  does  not  act  as  a  foreign  body  in  the  wound,  setting  up  suppuration  and 
impeding  the  healing  process  as  a  ligature  does. 

V.  It  is  not  a  fixture  upon  the  artery  remaining  for  an  indefinite. period,  but,  its  work 
being  done,  it  can  be  at  once  got  rid  of. 

VI.  The  clot  produced  by  this  concurrence  of  the  gradual  and  rapid  method  is  less 
likely  to  break  down  and  suppurate  than  the  soft  sudden  clot,  which  is  the  effect  of  t he 
ligature. 

VII.  And  lastly.  As  there  is  no  possibility  of  bleeding  from  the  artery,  the  surgeon 
has  a  wider  choice  of  locality  for  operation.  For  instance,  the  common  femoral  or  the 
external  carotid,  which,  on  account  of  hemorrhagic  risks,  are  usually  avoided  by  the 
operator,  may  be  safely  treated  on  this  plan,  which  is  indeed  applicable  to  all  arteries 
alike. 

N.  B  Inasmuch  as  it  does  not  obliterate  the  artery  at  the  site  of  the  application  of  the 

wire,  this  procedure,  in  its  present  form,  is  not  suitable  for  the  distal  operation,  but  it  is 
probable  that  complete  occlusion  and  obliteration  may  be  effected  by  the  simple  modifica- 
tion of  applying  two  wires  upon  the  vessel  about  half  an  inch  apart,  between  which  a  clot 
would  form  and  become  organized. 

All  this  is  quite  trustworthy  in  traumatic  aneurism  or  in  a  wounded  artery,  a  wire 
being  applied  on  either  side  of  the  orifice  in  the  artery  and  the  vessel  divided  between 
them.    This  is  proved  by  its  perfect  success  in  amputation,  &c. 

The  Treatment  by  Ligature. 

Such  a  plan  should  only  be  entertained  when  that  by  compression  in  one  of  its  forms 
is  inapplicable,  or  has  proved  unsuccessful.  It  should  be  carried  out  when  possible  by 
the  Hunterian  method  (Fig.  lf>4),  by  the  application  of  a  ligature  at  some  distance  from 
the  sac  and  not  by  the  "  methode  d'Anel,"  in  which  the  ligature  is  applied  close  to  the 
aneurism  ;  because  by  the  Hunterian  operation  the  chief  flow  of  blood  through  the  aneu- 
rism is  arrested,  the  collateral  circulation  maintained,  and  the  artery  more  likely  to  be 
healthy  when  ligatured  at  some  distance  from  the  seat  of  disease.  The  operation  is  also, 
as  a  rule,  less  difficult. 

A  moderately  thick  round  ligature  should  be  employed  either  of  silk,  hemp,  or  carbo- 
lized  catgut.  When  a  silk  or  hempen  ligature  is  used,  it  subsequently  ulcerates  through, 
or  a  portion  of  the  artery  sloughs  away  with  it.  The  process  takes  from  nine  to  twenty 
days,  or  more  in  large  vessels,  and  in  this  lies  the  weakness  of  the  treatment  by  ligature. 
When  the  carbolized  catgut  ligature  is  employed,  some  ulceration  of  the  vessel  at  the  seat 
of  ligature  may  likewise  follow,  but  a  complete  division  of  the  artery  by  ulceration  need 
not  take  place.  On  that  account  the  latter  ligature  is  preferable.  When  the  ligature 
fails,  and  death  ensues,  it  is  from  gangrene  of  the  parts  below  the  seat  of  disease,  or,  from 
secondary  hemorrhage.    The  former  is  the  more  frequent  cause  of  death,  and  according 
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Fig.  154. 


Ariel's.  Hunter's. 


Brasdor's 
as  practised 

by  Wardrop.  Wardrop's. 


Diagram  showing  the  different  operations  for 
aneurism. 


to  Dr.  Norris,  out  of  fifty  fatal  cases  of  ligature  of  the  femoral  artery,  twenty-three  died 
of  gangrene,  and  only  eight  of  hemorrhage.1 

When  a  ligature  is  applied  to  the  main  artery  of  a  limb,  the  circulation  is,  for  a  time, 
more  or  less  cut  off,  consequently  coldness  of  the  part  may  ensue,  and  even  gangrene  ; 
congestion,  however,  generally  takes  place  grad- 
ually in  the  extremity  from  the  blood  being  forced 
into  the  collateral  vessels,  and  with  this,  some  in- 
crease of  temperature  may  be  felt,  with  hyperes- 
thesia, a  point  already  noticed  in  embolic  arterial 
obstruction.  Brown-Sequard  explains  the  eleva- 
tion of  temperature  that  is  often  observed  in  a 
part  after  the  application  of  a  ligature  to  its  main 
artery,  by  the  paralysis  of  the  vaso-motor  nerves 
that  ramify  on  or  in  the  coats  of  the  vessel ;  this 
paralysis  producing  a  corresponding  paralysis  of 
the  ramifications  of  the  vessels,  and,  as  a  conse- 
quence, the  blood  finds  its  way  freely  through  the 
collateral  branches  into  the  part  below  the  seat 
of  the  ligature  ;  this  blood  stasis  producing  both 
the  congestion  of  the  part  as  well  as  the  conco- 
mitant elevation  of  temperature.  ('Archives  de 
Physiologie,'  1851.)  The  surgeon  consequently 
should,  after  the  application  of  a  ligature,  do  what 
he  can  to  maintain  the  temperature  of  the  limb, 
which  is  best  effected  by  covering  it  thickly  with 
cotton-wool,  at  the  same  time  keeping  the  part 

raised,  to  encourage  the  venous  circulation.  Simple  nutritious  food  should  be  allowed,  but 
stimulants  only  with  great  caution,  and  merely  enough  to  help  digestion  and  maintain  the 
force  of  the  heart's  action — the  habits  of  the  patient  forming  the  best  guide  as  to  quantity. 
Should  pain  be  present,  opium,  morphia,  or  chloral  must  be  prescribed,  either  by  the 
mouth  or  subcutaneously. 

A\  hen  the  ligature  has  separated,  the  wound  healed,  and  the  aneurism  consolidated,  no 
forcible  or  prolonged  exercise  of  the  limb  must  be  allowed  for  some  weeks,  although  gentle 
exercise  is  beneficial.  The  limb  should  also  be  kept  Avarm,  for  it  has  happened  that  the 
circulation  through  it  has  failed  to  become  full  or  even  sufficient,  after  the  operation,  and 
some  permanent  weakness  and  loss  of  sensation  has  been  left.  A  patient  may,  however, 
live  a  long  life  even  after  a  double  operation.  In  18G4  I  saw  a  man,  a?t.  51,  upon  whom 
Mr.  B.  Cooper  had  operated  twenty-three  years  before  (1841)  for  popliteal  aneurism  of 
the  left  leg,  and  of  the  right  in  1843.  lie  had  been  an  orange  porter,  and  subsequently 
followed  his  work.  When  gangrene  takes  place,  it  is  generally  as  a  direct  result  of  the 
cutting  off  of  arterial  supply  from  a  limb,  and  of  the  ensuing  blood  stasis.  As  a  conse- 
quence it  occurs  within  a  few  days  of  the  operation.  It  may,  however,  be  produced  by 
the  presence  of  an  inflamed  or  rapidly  increasing  aneurism,  and  has  then  little  or  nothing 
to  do  with  the  operation.  It  should  be  dealt  with  energetically.  If  it  spread  rapidly,  and 
threaten  life,  amputation  of  the  limb  about  the  line  of  ligature  should  be  performed  with- 
out delay.  Should,  however,  it  be  limited  in  its  nature,  and  slowly  progressive,  the  ex- 
pectant treatment  must  be  employed.  The  warmth  of  the  limb  at  the  same  time  should 
he  carefully  looked  to,  the  sloughing  or  dying  parts  covered  with  well-oiled  lint,  the 
venous  circulation  assisted  by  the  elevated  position  and  by  gentle  friction,  and  the  powers 
of  the  patient  stimulated  by  food  and  wine  ;  opiates  being  administered  for  the  alleviation 
of  pain. 

When  the  sac  of  the  aneurism  inflames  and  suppurates  after  the  application  of  a  liga- 
ture, the  case  may  be  regarded  as  one  of  local  gangrene  the  result  of  the  operation  ;  it  is  a 
dangerous  complication,  and  no  definite  rules  can  be  laid  down  for  its  treatment.  Hemor- 
rhage is  occasionally  a  result  of  this  action,  the  blood  coming  from  the  lower  end  of  the 
vessel;  pyaemia  or  blood-poisoning  is  another.  In  general,  when  an  aneurismal  sac  sup- 
purates, amputation  is  the  best  practice  when  it  can  be  performed.  In  August,  1871,  I 
applied  a  ligature  to  the  left  carotid  artery  of  a  man  aet.  29,  for  a  large  aneurism,  and 
death  ensued  on  the  thirty-fourth  day  from  suppuration  of  the  sac  and  sloughing  of  nearly 


['  A  number  of  interesting  cases  are  reported  by  Dr.  T.  G.  Morton,  in  '  Surgery  in  the  Pennsyl- 
vania Hospital,'  Phila.  1880,  p.  44.] 
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the  whole  aneurism.  This  process  had  been  preceded  by  some  hemorrhage  on  the  thir- 
teenth day  after  the  operation.  The  same  result  may  take  place  after  the  cure  by  com- 
pression, rapid  or  slow.  It  is  an  open  question,  however,  whether  aneurismal  sacs  that 
have  been  suddenly  filled  with  coagula  are  not  more  liable  to  break  up  and  suppurate  than 
others  in  which  the  process  lias  been  more  gradual. 

In  rare  instances  after  the  Hunterian  operation  the  pulsation  of  an  aneurism  reappears  ; 
and  a  passing,  feeble  pulsation  in  the  sac  a  day  or  two  after  the  application  of  the  ligature 
is  by  no  means  a  rare  occurrence  ;  nor  need  it  excite  any  alarm,  as  it  is  doubtless  due  to 
the  passage  of  a  feeble  current  of  blood  through  the  sac  by  means  of  a  collateral  branc  h. 
This  is  more  likely  to  occur  when  a  cure  by  pressure  has  been  previously  attempted  and 
failed,  the  collateral  circulation  having  been  enlarged  by  the  pressure.  Should,  however, 
the  pulsation  continue  persistent,  even  after  the  application  of  a  ligature  to  the  main 
trunk,  it  will  be  fair  to  infer,  that  a  '  vas  aberrans'  exists,  by  which  the  blood  is  brought 
direct  to  the  aneurism,  and  which  must  be  ligatured  before  a  cure  can  be  expected.  At 
times,  the  existence  of  this  'vas  aberrans'  may  be  made  out  at  the  time  of  operation  when 
the  vessel  must  be  looked  for  before  the  main  trunk  is  tied  ;  indeed,  it  may  be  possible 
that  no  necessity  will  be  found  to  tie  the  main  trunk,  as  the  operation  for  aneurism  is  to 
tie  the  vessel  that  supplies  the  sac,  and  this  may  be  connected  only  with  the  'vas  aber- 
rans.' Should  it  not  be  possible  to  apply  a  ligature  to  the  supplying  vessel,  other  means 
may  be  employed,  such  as  compression  or  flexion,  but,  in  all  probability,  these  had  been 
previously  tried  and  failed,  and,  under  such  circumstances,  a  second  ligature  may  have  to 
be  put  on  near  the  sac;  or  the  original  operation  for  aneurism — that  of  Antyllus,  practised 
more  recently  by  Syme — may  be  required,  which  is,  the  laying  open  of  the  sac  of  the 
aneurism  and  the  application  of  a  ligature  above  and  below  its  connection  with  the  artery. 
To  do  this,  however,  much  boldness  and  operative  skill  are  necessary  to  prevent  a  fatal 
hemorrhage.  With  this  object,  in  a  case  of  axillary  aneurism,  Mr.  Syme  made  an  incision 
above  the  clavicle  along  the  border  of  the  sterno-mastoid  muscle  to  enable  an  assistant  to 
compress  the  subclavian  artery  against  the  first  rib  ;  acting  upon  the  same  principle  as  he 
adopted  thirty  years  before  when  he  made  an  incision  behind  the  angle  of  the  jaw  to 
enable  an  assistant  to  compress  the  internal  maxillary  artery  before  the  removal  of  the 
upper  jaw.  In  1861,  he  laid  open  a  gluteal  aneurism,  having  previously  thrust  a  bistoury 
into  the  tumor  over  the  situation  of  the  gluteal  artery  and  introduced  a  finger  so  as  to  pre- 
vent the  blood  from  flowing  except  by  occasional  gushes.  He  eventually  thrust  his  hand 
into  the  sac,  rapidly  turned  out  the  clot,  and  had  the  bleeding  orifice  at  once  under  sub- 
jection by  the  pressure  of  the  hand.  Both  cases  did  well.  Still  this  practice  is  only 
applicable  to  desperate  cases  where  all  other  modes  of  treatment  have  failed,  or  are  out  of 
the  question.  In  aneurisms  of  small  arteries,  however,  it  is  very  applicable.  I  success- 
fully employed  it,  some  years  ago,  in  a  case  of  aneurism  of  the  radial  artery;  and  again 
in  October,  1871,  in  a  case  of  traumatic  aneurism  of  the  radial,  where  the  vessel  was 
punctured,  about  the  middle  of  the  arm.  In  the  latter,  I  divided  the  vessel  completely, 
and  twisted  both  ends,  a  rapid  recovery  following. 

"When  a  ligature  cannot  be  applied  to  the  cardiac  side  of  an  aneurism,  and  the  treat- 
ment by  compression  has  failed  or  is  inapplicable,  Brasdor's.  or  the  distal  operation  may 
be  entertained.  This  consists  in  the  application  of  a  ligature  to  the  vessel  as  it  leaves  the 
aneurism  (Fig.  154).  It  is  not,  however,  an  operation  that  can  be  recommended  with 
any  confidence,  except  for  carotid  aneurism.  Wardrop  performed  it  in  several  cases  with 
success. 

The  distal  operation  of  the  left  carotid  artery  for  the  cure  of  aortic  aneurism,  is,  how- 
ever, well  worthy  of  attention  as  is  proved  by  the  cases  of  C.  Heath,  Annandale,  Holmes, 
and  Barwell.  The  credit  of  the  suggestion,  however,  must  be  given  to  Dr.  Cockle,  who 
wrote  on  the  subject  ('  Lancet,'  18(39),  although  three  or  four  cases  had  previously  been 
recorded  in  which  the  operation  had  been  performed  for  supposed  carotid  aneurism  with 
success.  In  aneurism  of  the  innominate  artery,  it  is  also  open  to  the  surgeon  to  ligature 
the  carotid  and  subclavian  arteries  consecutively  or  simultaneously,  Mr.  Fearn's  case  and 
others  having  made  the  repetition  of  the  operation  justifiable.  In  August,  1871,  I  per- 
formed Wardrop's  operation  on  a  man,  aet.  33,  for  innominate  aneurism.  The  subclavian 
was  ligatured  with  a  carbolized  catgut  ligature,  the  wound  closed  and  sealed  with  lint 
saturated  with  the  compound  tincture  of  benzoin.  A  good  recovery  ensued,  and  consid- 
erable consolidation  of  the  aneurism.  The  man  left  the  hospital  thirty-six  days  after  the 
operation  so  well  satisfied  with  the  success  of  the  treatment  that  he  did  not  return  to  have 
the  carotid  ligatured  ;  indeed,  lie  went  on  so  well  up  to  about  six  weeks  before  his  death 
that  he  thought  nothing  of  his  trouble.    He  died  from  dyspnoea  the  result  of  pressure,  in 
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August,  1874,  three  years  after  the  operation.  After  death  the  aneurism  was  found  to  be 
full  of  solid  clot,  and  there  was  a  passage  through  it  to  the  carotid,  with  a  smooth  lining. 
Unfortunately,  the  gentleman  who  took  out  the  preparation  threw  away  the  bulk  of  the 
clot  that  filled  the  sac,  which  was  as  big  as  a  fist.  The  success  of  the  operation,  however, 
was  most  encouraging. 

The  Treatment  by  Manipulation. 

This  method  also  requires  notice,  since  it  has  been  introduced  by  no  less  a  man  than 
Sir  W.  Fergusson,  and  is  based  on  natural  although  exceptional  processes,  viz.,  the  em- 
bolic occlusion  of  the  distal  end  of  an  artery  by  a  dislodged  clot.  Manipulation  may  also 
be  employed  "  to  alter  the  relations  of  the  laminated  fibrine  in  the  cavity  of  the  aneurism, 
so  as  to  bring  about  a  further  deposition  of  fibrine  on  the  projecting  surfaces  of  the  dis- 
placed laminae"  (Oliver  Pemberton's  'Address  on  Surgery,'  Brit.  Med.  Assoc.).  In  two 
cases  Sir  W.  Fergusson  endeavored  by  manipulating  the  sac  to  dislodge  the  clot,  and 
thus  give  it  a  chance  of  being  carried  by  the  circulation  into  the  efferent  vessel.  In  both 
the  success  was  sufficient  to  sanction  the  repetition  of  the  means  in  appropriate  cases  when 
all  other  treatment  is  out  of  the  question.  In  1872,  Mr.  Herbert  Page,  of  Carlisle,  also 
successfully  treated  a  case  of  popliteal  aneurism  by  these  means.  In  the  cervical  aneurism, 
the  dangers  of  embolism  of  the  cerebral  arteries  must  be  borne  in  mind;  yet  at  the  same 
time  it  should  be  remembered  that  the  Hunterian  operation  for  subclavian  aneurism  has 
never  been  successful,  and  all  other  means  are,  nearly  out  of  court.  Amputation  has,  how- 
ever, been  performed  under  these  circumstances  with  success. 

Galvano-puncture,  or  Electrolysis. 

To  induce  or  assist  coagulation  of  the  blood  in  the  sac,  other  means  have  been  sug- 
gested, and  of  these  the  treatment  by  galvano-puncture  as  advocated  by  Abeille  in  1849 
('Arch.  Gen.  de  Medecine'),  and  by  Ciniselli  in  1856,  is  one  of  the  most  promising  in 
theory,  though  the  practical  results  have  not  been  equally  satisfactory.  It  consists  in  the 
introduction  of  the  two  needles  of  a  constant  current  battery  into  the  sac,  with  the  view 
of  coagulating  the  blood  into  a  firm  clot.  The  practice  is  one  that  can  only  be  entertained 
in  exceptional  cases,  i.  e.,  in  those  which  cannot  from  their  position  be  submitted  to  other 
forms  of  operation.  It  is,  however,  well  adapted  for  the  treatment  of  aneurisms  at  t he 
root  of  the  neck  and  the  thoracic  aorta,  and  possibly  for  some  forms  of  abdominal 
aneurisms. 

The  constant  current  battery  should  be  used,  and  a  moderate  current,  say  of  five  cells, 
be  first  employed,  its  strength  being  increased  gradually,  but  never  to  cause  pain.  The 
battery  may  be  used  for  half  an  hour  at  a  time,  about  twice  a  week,  yet  this  will  depend 
upon  its  effects.  The  needles  should  be  of  steel  gilt,  sharp,  very  fine,  and  about  three 
inches  long,  and  should  be  insulated  to  within  half  an  inch  of  the  point.  They  are  to  be 
introduced  and  removed  with  a  rotatory  motion,  and  may  be  attached  to  either  pole  of 
the  battery.  The  dangers  of  the  operation  are,  as  stated  by  Holmes,  principally  from 
two  causes,  "  the  inflammatory  action  produced  in  the  sac  and  the  cellular  tissue  which 
surrounds  it,  and  the  gangrene  or  ulceration  of  the  skin  at  the  points  of  entrance  of  the 
needles." 

Other  Methods. 

The  treatment  by  injection  is  another  mode  that  demands  notice,  although  hitherto 
it  lias  not  been  satisfactory.  Alcohol,  tannin,  acetic  acid  and  the  perchloride  of  iron  have 
all  been  used  as  coagulating  agents,  but  the  last  is  the  drug  for  which  the  most  can  be 
said.  That  it  has  a  powerful  influence  in  causing  the  coagulation  of  the  blood  is  well 
known  ;  but  to  produce  this  in  the  sac  of  an  aneurism  is  a  dangerous  proceeding.  The 
most  dangerous  result  is  embolism,  and  the  next,  inflammation  and  suppuration  of  the 
sac.  A  solution  of  the  perchloride,  diluted  to  one-twentieth  the  strength  of  the  British 
Pharmacopoeia  solution,  is  strong  enough,  and  not  more  than  about  twenty  drops  of  the 
Solution  ought  to  be  thrown  into  a  large  sac.  The  graduated  glass  syringe  with  screw 
piston  should  be  employed,  such  as  is  generally  used  for  subcutaneous  injections.  Care 
should  be  taken  that  the  perforated  trocar  be  well  introduced  into  the  cavity  of  the  tumor, 
and  that  the  afferent  as  well  as  efferent  artery  be  well  compressed.  The  escape  of  arterial 
blood  is  the  only  test  of  the  trocar  having  entered  the  sac.  The  fluid  should  then  be 
injected,  and,  by  manipulation,  mixed  with  the  blood.    AVhen  the  sac  seems  solid,  the 
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canula  should  be  withdrawn,  but  the  pressure  upon  the  cardiac  side  of  the  sac  should  be 
maintained  subsequently  for  a  full  hour,  to  prevent  the  consolidating  mixture  of  blood 
and  iron  being  sent  onwards  into  the  circulation.  [Dobell  has  proposed  the  injection  of 
melted  spermaceti.  In  all  cases  of  injecting,  the  Esmarch  bandage  is  a  valuable  adjunct 
to  cut  off  the  flow  of  blood  and  to  prevent  embolism.] 

With  objects  similar  to  the  above,  the  late  Mr.  Moore  inserted  twenty-six  yards  of  iron 
wire  into  an  aortic  aneurism  through  a  canula,  his  object  being  merely  to  detain  the  li brine 
of  the  fluid  blood ;  but  the  result  was  discouraging  in  the  extreme.  ('  Med.-Chir.  Trans..' 
vol.  xlvii.)  Dr.  R.  J.  Levis,  of  Philadelphia,  in  October,  1873,  inserted  twenty-four  feet 
of  horsehair  into  a  thoracic  aneurism  in  a  man  aged  41,  with  some  advantage,  and  on 
November  25th,  1873,  I  adopted  a  like  practice,  introducing  into  the  sac  of  a  rapidly 
increasing  popliteal  aneurism  due  to  embolism,  twenty  feet  of  horsehair  through  a  fine 
canula,  with  the  effect  of  causing  almost  complete  consolidation  of  the  tumor.  The 
patient  was  a  man,  a3t.  33,  admitted  with  ulcerative  endocarditis,  who  survived  the  opera- 
tion five  days.  The  results  thus  obtained  are  quite  sufficient,  therefore,  to  justify  a  repe- 
tition of  the  operation,  under  circumstances  in  which  all  other  plans  of  treatment  are 
unjustifiable  or  have  failed. 

In  recent  times  Langenbeck,  with  the  view  of  causing  contraction  of  the  walls  of  an 
aneurism,  has  been  led  to  inject  the  parts  surrounding  tlie  sac  with  a  solution  of  ergotin. 
Dr.  Dutoit,  of  Berne,  relates  in  '  Langenbeck's  Archiv'  (Band  xii,  No.  3)  a  case  in  which 
he  successfully  adopted  the  practice ;  the  man  was  forty  years  old,  and  the  aneurism  was 
supposed  to  be  subclavian.  Fifteen  injections  were  made  at  intervals  of  two  or  three 
days  over  the  tumor,  which  gradually  diminished.  To  render  the  cure  certain,  however, 
digital  compression  was  subsequently  employed. 

Traumatic  Aneurism. 

An  artery  receives  a  punctured  or  an  incised  wound  ;  bleeding  takes  place  ;  pressure  is 
applied  in  order  to  control  it,  and  the  wound  heals.  In  course  of  time  a  pulsating  swelling 
is  discovered,  and  a  traumatic  aneurism  is  said  to  exist. 

A  man  in  wrestling,  or  after  making  some  sudden  unprepared-for  muscular  exertion,  finds 
something  give  way  in  his  leg,  or  fancies  he  has  sprained  his  knee.  In  a  shorter  or  longer 
period  swelling  appears,  which  steadily  increases  and  is  pulsatile,  he  is  the  subject  of  an 
aneurism.  In  the  former  case,  doubtless  the  injury  was  the  direct  cause  of  the  aneurism. 
In  the  latter  it  produced  it  indirectly  by  acting  upon  a  diseased  vessel.  And  yet,  if  the 
former  aneurism  is  sacculated  either  by  the  expansion  of  the  reparative  material  with 
which  the  wound  of  the  artery  had  been  closed,  or  by  the  hernial  protrusion  of  one  or 
more  of  the  coats  of  the  artery  through  a  rupture  or  wound  of  another,  or  by  the  conden- 
sation of  the  cellular  tissue  into  which  the  blood  has  escaped,  it  differs  in  no  single  practical 
point  from  the  latter  or  from  any  other  aneurism  that  has  been  already  considered  ;  and, 
what  is  more,  it  must  be  treated  on  the  same  principles,  although  as  the  artery  of  a  trau- 
matic is  healthier  than  that  of  a  spontaneously  formed  aneurism,  the  former  may  be  more 
readily  cured. 

When,  however,  an  aneurism  caused  by  any  injury  is  not  encysted  ;  when  either  from 
the  first  it  is  diffused  or  becomes  so  from  the  rupture  of  the  sac,  or,  when  any  ordinary 
aneurism  ruptures,  a  different  condition  presents  itself  to  the  surgeon,  and  the  case  appears 
more  like  that  of  a  ruptured  artery;  indeed,  when  such  a  condition  complicates  a  sprain, 
fracture,  or  dislocation,  it  must  be  regarded  as  such,  and  treated  accordingly.  The  vessel, 
however,  is  not  to  be  cut  down  upon  and  tied  at  once  as  a  matter  of  course,  because  such 
a  practice  would  be  wrong  and  rash  in  the  extreme — a  large  proportion  of  such  cases  as 
these  recovering  without  any  such  procedure.  In  one  where  the  extravasation  is  severe 
and  no  pulsation  exists,  it  is  impossible  to  make  out  with  any  clearness  the  true  condition 
of  affairs.  A  limb  either  with  or  without  a  fracture  may  be  greatly  distended,  and  this 
from  effused  blood  ;  but  whether  the  blood  has  been  poured  out  from  the  rupture  of  a  large 
artery  or  vein,  or  some  smaller  vessel,  there  can  be  no  means  of  knowing,  since  even  the 
pulsation  of  the  vessels  below  may  be  indistinguishable  on  account  of  the  effusion.  Under 
these  circumstances  no  active  proceeding  can  be  carried  out.  The  limb  should  be  ele- 
vated, cold  applied,  the  case  left  to  nature,  and,  in  a  large  number  of  instances,  a  beneficial 
result  will  ensue.  I  can  recall  several  such  cases  where  I  anticipated  bad  results,  but 
witnessed  good.  If  the  effusion  is  so  severe  as  to  be  followed  by  evidence  of  arrest  of 
circulation  in  the  limb,  the  surgeon  will  be  justified  in  cutting  down  upon  the  vessel  at 
the  point  where  the  history  of  the  case  indicates  that  it  is  wounded,  and  in  tying  both 
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ends  after  having  turned  out  all  clot,  &c.  In  other  cases,  the  main  artery  may  he  tied, 
but  too  often  there  will  be  nothing  to  be  done  but  amputation,  as  gangrene  may  set  in. 
This  operation,  however,  must  be  postponed  till  the  line  of  demarcation  is  fairly  indicated. 
No  general  rule  can  be  laid  down  for  the  treatment  of  all  these  cases  as  each  one  must  be 
treated  on  its  own  merits. 

But  the  student  should  remember — (1)  That  every  aneurism,  however  caused,  if 
encysted,  is  to  be  treated  upon  the  same  general  principles,  and  that  ruptured  traumatic 
aneurisms  are  to  be  regarded  as  ruptured  arteries. 

(2)  That  the  rupture  of  an  artery  when  bound  down  by  a  dense  fascia,  such  as  the 
popliteal,  is  generally  followed  by  complete  arrest  of  all  circulation  in  the  limb  both 
arterial  and  venous,  and,  as  a  rule,  requires  to  be  treated  by  amputation,  gangrene  being 
otherwise  the  result. 

(3)  That  in  cases  of  partial  rupture  there  may  be  less  extravasation,  and  consequently 
less  severe  measures  may  suffice ;  such  as  pressure  upon  the  main  trunk  above,  or,  if  this 
fail,  the  application  of  a  ligature  to  the  wounded  vessel. 

(  I)  That  a  ruptured  artery  in  parts  less  fascia-bound  than  the  leg  (as,  for  instance,  the 
arm)  may  be  treated  more  as  in  the  case  of  injuries  to  arteries  by  the  application  of  a 
ligature  to  the  wounded  vessel. 

When  an  artery  is  obstructed,  the  circulation  is  carried  on  by  what  is  called  the  collat- 
eral circulation,  the  vessels  coming  off  above  the  obstructed  part  communicating  with  those 
which  arise  below  it.  At  first  the  vessels  are  very  numerous,  but  as  time  goes  on  their 
number  diminishes,  only  those  most  conveniently  situated  for  carrying  on  the  circulation 
becoming  rapidly  or  gradually  permanently  enlarged. 

To  illustrate  this  beautiful  compensatory  natural  act  I  submit  two  drawings  (Figs.  155, 
156),  taken  from  a  preparation  in  Guy's  Museum,  No.  151912,  made  by  Mr.  Cock  in  the 
year  1826,  from  a  patient  aet.  58,  in  which  case  Sir  A.  Cooper  had  applied  a  ligature  to 
the  external  iliac  artery,  eighteen  years  and  a  half  previously,  for  femoral  aneurism. 


Fig.  155. 


Fig.  156. 


Anterior  view. — a.  Common  iliac  artery,  b.  External 
iliac,  c.  Internal  iliac,  d.  Femoral,  e.  Profunda.  /. 
External  circumflex,  g.  Internal  circumflex,  h.  Iliac 
artery,  which  had  been  tied  and  had  shrivelled  into  a 
cord,  i.  Remains  of  anourismal  sac.  k.  Anastomosing 
branches  of  the  circumflexa  ilii.  I.  Anastomosiug 
branches  of  the  circumflexa  externa,  m.  Obturator  ar- 
tery, anastomosing  with  n,  circumflexa  interna. 


Posterior  view. — a.  Gluteal  artery,  b.  Ischiatic  ar- 
tery, c.  Anastomosing  branches  of  gluteal  with  the 
circumflex,  d.  Anastomosing  branches  of  ischiatic  with 
the  perforating  branches  of  the  profunda. 


A  full  description  and  preparation  of  the  case  is  to  be  found  in  the  first  volume  (first 
series)  of  the  '  Guy's  Reports,'  by  Mr.  Cock.  The  drawings  need  no  lengthy  descrip- 
tion, as  they  explain  themselves. 
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Arterio-venous  Aneurisms. 

When  an  artery  and  a  vein  communicate  with  each  other,  the  arterial  hlood  passing 
directly  into  the  vein  without  the  intervention  of  a  sac,  an  aneurismal  varix  is  said  to 
exist  (a,  Fig.  157)  ;  and  when  a  sac  exists  into  which  the  arterial  blood  flows  in  its  pas- 
sage to  the  vein,  this  condition  is  called  a  varicose  aneurism  (n,  c,  and  D,  Fig.  157). 

Fig.  157. 


Illustrating  the  different  forms  of  arterio-venous  aneurism.  A.  The  artery  and  vein  directly  communicating. 
B  and  C.  The  dilation  being  more  in  the  vein.    D.  Varicose  aneurism  laid  open. 

Both  these  varieties  of  arterio-venous  aneurisms  are  now  rare  ;  but  when  venesection  was 
a  common  operation  they  were  far  more  frequent ;  as  they  are  usually  produced  by  the 
perforation  or  division  of  an  artery  through  a  vein,  the  opening  between  the  vessels 
remaining  permanent.  Goupil  (Paris,  1855)  recorded  the  fact,  that  out  of  fifty-seven 
cases  of  this  affection,  thirty-one  were  the  result  of  bleeding.  Yet  both  forms  may 
originate  spontaneously  from  disease.  Cases  are  also  on  record  where  the  aorta  and 
superior  or  inferior  vena  cava  communicated.  Wade  ('Dublin  Med.  Press,'  1861)  has 
also  recorded  a  case  in  which  an  opening  existed  between  the  aorta  and  pulmonary 
artery ;  and  my  friend  Mr.  Morris  informs  me,  that  he  has  seen  a  case  in  the  femoral 
region,  the  result  of  a  pistol  shot  received  by  a  sportsman  in  America.  Indeed,  all  the 
large  arteries  and  veins  may  be  similarly  affected. 

In  an  aneurismal  varix  the  vein  assumes  in  some  degree  the  properties  of  an  artery 
and  becomes  enlarged  from  the  arterial  impulse.  Besides  being  irregularly  dilated  and 
tortuous,  the  dilatation  assumes  a  fusiform  or  sacculated  appearance,  while  it  also  hecomes 
thickened  and  pulsates. 

In  the  varicose  aneurism  the  sac  may  or  may  not  freely  communicate  with  the  artery 
or  vein.  In  some  cases  it  will  involve  the  whole  calibre  of  both  vessels ;  or  the  vein  may 
be  hypertrophied  and  enlarged,  as  in  the  aneurismal  varix.  In  a  unique  case  (Fig.  158) 
recorded  by  Mr.  Cock  ('Med.  Chir.  Trans.'  1851),  of  a  traumatic  varicose  aneurism  of 
the  popliteal  artery,  the  sac  was  small  but  involved  the  whole  calibre  of  the  artery  and 
vein,  and  the  whole  of  the  arterial  blood  passed  through  it.  The  secondary  effects  of  the 
disease  were  also  shown  with  singular  clearness.  It  occurred  in  a  man  ast.  28,  who  eleven 
years  previously  had  received  a  punctured  wound  in  the  popliteal  artery  for  which  two 
weeks  subsequently,  on  account  of  secondary  hemorrhage,  the  femoral  was  ligatured,  fie 
convalesced  and  returned  to  his  work,  but  two  years  afterwards  became  the  subject  of 
"  varicose  veins."  He  remained  well  until  three  or  four  months  before  his  admission  into 
Guy's,  when  he  had  fever,  and,  on  convalescing  and  trying  to  walk,  discovered  his  leg 
was  stiff,  painful,  and  swollen.  He  was  admitted  with  what  was  supposed  to  be  a  large 
collection  of  pus  beneath  the  superficial  muscles  of  the  calf.  The  femoral  artery  helow 
Poupart's  ligament  and  the  anterior  and  posterior  tibial  arteries  were  pulsating  freely. 
The  cavity  was  opened,  some  ounces  of  dark  grumous,  pitchy,  non-coagulable  blood 
escaped.  The  next  day  a  quantity  of  offensive  pus  flowed  away  mixed  with  coagula. 
For  a  fortnight  everything  went  well,  when  arterial  hemorrhage  took  place,  and  he  lost 
nearly  three  pints  of  blood.  After  due  consultation,  amputation  was  performed,  from 
which  an  excellent  recovery  ensued. 

On  dissecting  the  limb,  Mr.  Poland  found  connected  with  the  popliteal  artery  an 
aneurismal  sac  (Fig.  158,  S)  the  size  of  a  pigeon's  egg;  which  was  of  cartilaginous  hard- 
ness, and  lined  with  fibrine.  The  artery  ( A)  freely  entered  the  sac  from  above.  The 
vein  (  V)  was  obstructed  above  with  coagulated  blood,  and  below  was  lost  in  the  walls  of 
the  sac  as  a  fibrous  cord.    From  the  lower  part  of  the  sac  two  vessels  issued,  the  smaller 
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Fig.  158. 


Mr.  Cock's  case  of 
arterio-veuous  aneurism. 


one  (a)  was  the  continuation  of  the  popliteal  artery  (/ready  diminished  in  size,  which  divided 
as  usual  to  the  leg.  The  larger  (  Vu)  was  the  popliteal  vein  greatly 
hypertrophied,  pouched,  and  puckered.  It  was  quite  pervious,  and 
passed  down  for  about  two  inches,  when  it  divided  into  two  trunks; 
one,  which  accompanied  the  anterior  tibial  artery,  was  quite  obliter- 
ated, the  other  led  directly  into  a  second  aneurismal  sac  (£2)  the 
size  of  a  duck's  egg,  with  the  walls  of  which  its  coats  became  identi- 
fied. It  was  this  that  had  been  opened.  From  the  lower  part  of 
this  venous  sac  emerged  three  or  four  large  impervious  branches 
that  were  clearly  veins  accompanying  the  posterior  tibial  and  pero- 
neal arteries.  The  contents  of  these  veins  could  be  washed  out  and 
the  valves  seen. 

It  should  be  added  that  the  cutaneous  veins  above  descrbed  as 
varicose  were  greatly  hypertrophied,  and  it  was  evident  that  the 
whole  of  the  blood  from  the  leg  was  returned  through  them. 

It  would  appear  also  that  in  this  case,  as  a  direct  result  of  an  in- 
jury, a  varicose  aneurism  formed,  into  which  the  whole  of  the  arterial 
blood  flowed.    Moreover — 

That  the  arterial  blood  subsequently  found  a  more  direct  course 
through  the  popliteal  vein  than  through  the  artery,  and  as  a  result 
the  vein  became  hypertrophied  and  the  artery  atrophied.    Also — 

That  the  force  of  the  arterial  blood  current  upon  the  thin  coats  of 
the  vein  caused  the  gradual  dilatation  of  the  vein  and  the  subsequent 
formation  of  an  aneurism  in  its  course  ;  and  that  by  the  giving  way  of  this  bleeding  had 
taken  place. 

The  wasting  of  the  femoral  vein  above  the  upper  sac,  with  the  hypertrophy  of  the  same 
vein  below  the  sac,  from  its  taking  on  the  functions  of  an  artery,  is  a  point  of  interest  ; 
and  not  the  least  interesting  point  was  the  great  hypertrophy  of  the  cutaneous  veins 
through  which  the  whole  of  the  venous  circulation  of  the  leg  must  have  been  carried  on. 

I  have  given  this  case  at  some  length,  because  it  illustrates  better  than  any  general 
description  the  whole  effects,  primary  as  well  as  secondary,  of  a  varicose  aneurism. 

With  reference  to  diagnosis  it  may  be  stated,  that  at  the  point  of  junction  of  the  arterial 
and  venous  streams,  a  peculiar  purring  bruit  is  often  felt  and  heard — this  bruit  frequently 
extending  down  the  course  of  the  dilated  veins  ;  and,  where  a  sac,  in  which  the  two  blood 
currents  meet,  separates  the  artery  and  the  vein,  there  is  likewise  a  soft  bruit.  The  sac 
is  rarely  very  large,  and  is  made  up  of  condensed  cellular  tissue  and  plastic  matter. 

Treatment — In  neither  of  these  cases  is  surgical  interference  generally  required. 
Should  the  disease  be  extensive,  and  either  from  pain,  mechanical  causes,  or  chances  of 
rupture  of  the  vessels,  require  treatment,  a  cure  may  be  attempted  by  compression  of  the 
artery  above  and  the  vein  below.  When  the  disease  is  in  the  bend  of  the  elbow,  by 
forcible  flexion  of  the  forearm  on  the  arm  and  supination  of  the  hand,  the  brachial  artery 
being  in  this  manner  fairly  obstructed  ;  a  pad  may  likewise  be  placed  upon  the  point  of 
communication  between  the  two  canals,  to  make  the  pressure  more  perfect.  Indirect 
compression  in  any  other  of  its  forms  can  also  be  tried ;  and,  on  these  failing,  the  case 
must  be  treated  as  one  of  wounded  artery — the  vessel  must  be  cut  down  upon,  and  a 
ligature  placed  on  either  [each]  side  of  the  opening.  The  veins  need  not  be  interfered 
with,  as  they  will  gradually  wither  as  soon  as  their  arterial  communication  has  been  cut  off. 


Cirsoid  Aneurism,  Erectile  Tumors,  and  Aneurism  by  Anastomosis. 

These  have  nothing  in  common  with  the  spontaneous  and  traumatic  aneurisms  that  have 
been  already  described,  besides  being  diseases  of  the  arterial  system.  They  are  vascular 
tumors  made  up  of  arterial  tissue  and  formed  by  a  dilatation  and  elongation  of  arteries; 
the  term  cirsoid  aneurism  being  employed  when  the  trunks  of  the  larger  vessels  are 
involved,  and  anuerism  by  anastomosis  when  the  smaller  vessels  or  capillaries  are 
affected.  In  the  cirsoid  aneurism,  one  vessel  or  many  vessels  may  be  diseased — the 
disease  showing  itself  by  the  artery  becoming  tortuous,  dilated  into  pouches,  and  con- 
voluted. When  one  vessel  alone  is  affected  Gosselin  called  it  arterial  varix.  When  the 
disease  is  on  the  scalp  (its  most  common  seat),  three  or  four  large  tortuous  arteries  may 
be  seen  converging  to  a  centre,  where  a  congeries  of  dilated  arteries  will  be  found,  pro- 
bably of  new  growth.  It  may,  however,  affect  the  arteries  of  the  extremity.  I  have  seen 
it  in  the  foot,  Fig.  159,  and  Cruveilhier  has  reported  a  case  in  which  the  external  iliac 
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artery  was  so  affected.  Cirsoid  aneurism  is  generally  found  in  young  people,  during  the 
period  of  growth,  and  in  the  majority  of  cases  can  be  traced  to  local  injury.  It  can  be 
readily  made  out  by  its  pulsating  nature,  and  the  peculiar  tortuous  and  convoluted  appear- 
ance of  the  diseased  vessels,  not  only  of  the  vessels  forming  the  tumor,  but  of  the  arteries 
by  which  it  is  supplied. 

Fig.  159. 
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This  drawing  was  taken  from  a  patient  of  Mr.  Poland's,  a  girl  a;t.  19.    The  disease  followed  an  injury,  and  was 
treated  by  amputation,  other  measures  having  failed  ('Guy's  Hosp.  Rep.,'  1S69). 

Treatment. — All  forms  of  treatment  have  been  tried  in  these  cases,  such  as  direct 
pressure,  injection,  the  application  of  ligatures  to  the  vessels  that  converge  towards  the 
growth,  and  to  the  main  artery  that  goes  to  the  part :  the  tumor  has,  moreover,  been  laid 
open  and  treated  by  pressure,  with  the  view  of  causing  its  obliteration  by  inflammatory 
exudation  ;  Graf,  Bell,  Arnott,  and  Lawrence  have  each  recorded  successful  instances  of 
this  form  of  practice,  but  no  good  success  in  the  majority  of  cases  has  been  achieved. 

The  best  success  has,  however,  followed  the  removal  of  the  growth  either  by  the  appli- 
cation of  the  ligature  or  by  excision.  In  1876  I  excised  a  cirsoid  aneurism,  situated 
below  the  jaw  in  connection  with  the  facial  artery,  from  a  lady,  oat.  25,  with  success.  In 
1867  I  treated  a  boy  aged  14  for  a  large  cirsoid  aneurism  of  four  years'  growth  situated 
on  the  right  temple.  It  was  supplied  with  blood  by  tortuous  vessels  converging  from  all 
quarters,  and  pulsated  freely ;  I  applied  acupressure  pins  to  all  these  vessels,  even  to  their 
division,  without  success ;  the  growth  for  the  time  became  flaccid,  but  quickly  reappeared 
and  increased.  Under  these  circumstances  I  excised  the  tumor,  making  my  incisions  at 
some  distance  from  its  margin,  and  ligatured  about  twenty  large  vessels  as  I  proceeded ; 
a  rapid  recovery  followed,  and  the  boy  was  well  three  years  later.  In  this  case  it  was 
remarkable  to  see  how  rapidly  the  tortuous  convoluted  arteries  that  supplied  the  tumor 
withered  and  became  of  their  normal  size  so  soon  as  the  central  disease  was  removed. 
This  process  illustrates  John  Hunter's  opinion  that  "  vessels  have  a  power  of  increase 
within  themselves,  both  in  diameter  and  in  length,  which  is  according  to  the  necessity, 
whether  natural  or  diseased ;"  and  indicates  that  the  attracting  power  had  its  centre  in 
the  growth,  and  not  in  the  afferent  arteries.  In  a  third  case,  that  of  a  girl  a?t.  12,  I  re- 
moved the  growth  by  a  subcutaneous  ligature  with  like  success ;  and,  more  recently,  in  a 
man  who  had  such  a  vascular  pulsatile  growth  in  his  left  cheek,  which  appeared  to  have 
had  all  the  afferent  arteries  tied  without  success  before  he  came  into  my  hands.  I  liga- 
tured the  whole  mass  subcutaneously,  and  a  recovery  followed.  Four  years  later,  however, 
the  disease  returned,  and  in  June,  1877, 1  excised  it — the  wound  healing  rapidly.  Indeed, 
the  only  successful  cases  of  treatment  of  cirsoid  aneurism  that  I  have  dealt  with  or  seen, 
have  been  those  in  which  the  growth  itself  was  treated  by  removal. 

Cases  of  aneurism  by  anastomosis  are  very  amenable  to  tx-eatment  by  styptic  injection, 
the  galvano-cautery,  or  the  ligature. 

N^EVUS. 

Telangeiectasis,  Erectile  Tumor,  or  Angeioma,  is  essentially  a  disease  of  the  capillaries, 
appearing  in  a  general  way  to  be  made  up  of  a  mass  of  vascular  tissue,  the  tubes  freely 
intercommunicating  with  each  other.  It  is  true  the  walls  of  the  vessels  are  indistinguish- 
able  in  an  advanced  case  of  the  disease,  the  naevus  appearing  as  a  collection  of  cells  or 
spaces,  opening  widely  into  one  another,  through  which  blood  flows.    When  the  arterial 


NAEVUS. 


357 


supply  is  very  free,  the  growth  appears  florid,  warm,  ami  pulsatile,  and  is  then  called  an 
arterial  ncevus  ;  when  the  venous  element  predominates,  the  growth  is  less  florid,  has  a 
congested  bluish  appearance  and  does  not  pulsate,  and  is  termed  a  venous  ncevus. 

These  growths  for  the  most  part  appear  in  the  skin  or  subcutaneous  tissue,  are  frequent 
on  the  head  and  often  multiple.  Rare  examples  are  on  record  where  they  affected  deeper 
pai  ls,  even  the  viscera  and  the  brain  (vide  Wilks  and  Moxon, '  Path.  Anat.,'  and  Morris, 
'  Path.  Trans.,'  vol.  xxii).  In  a  clinical  point  of  view  they  may  be  divided  into  the  cuta- 
neous or  pure  skin  naevus,  the  subcutaneous  or  cellular  tissue  naevus,  and,  the  mixed  form 
where  both  tissues  are  involved ;  which  distinction  has  an  important  practical  bearing. 
Na  vi  arc,  as  a  rule,  diffused,  that  is,  they  have  no  distinct  capsule,  but  in  many  cases 
they  are  encysted,  and  may  be  treated  accordingly.  Venous  subcutaneous  naevi  appear  to 
be  more  frequently  encapsuled  than  the  cutaneous  and  arterial. 

Naevi,  moreover,  are  generally  congenital,  or  make  their  appearance  soon  after  birth. 
They  occur,  however,  at  a  later  period  of  life  and  then  seem  to  be  due  to  some  injury  or 
wound.  These  naevi  at  times  grow  quickly,  the  cutaneous  form  rapidly  spreading ;  the 
more  florid  and  arterial  the  growth  the  greater  is  its  tendency  to  spread  ;  the  venous  naevus 
is  less  progressive.  They  may  grow  also  for  a  time  and  then  stop  ;  indeed,  they  all  have 
a  tendency  to  become  stationary  after  a  period,  and  even  to  degenerate.  It  is  not  uncom- 
mon to  meet  with  naevi  that  have  begun  to  undergo  this  process  before  the  birth  of  the 
child  ;  and  I  could  adduce  many  cases  in  which  the  naevus 
was  ulcerated  or  even  sloughing  at  birth.    In  feeble  or  ca-  Fig.  160. 

chectic  children  it  is  not  uncommon  for  these  "  marks"  to 
ulcerate  or  slough,  and,  after  measles,  fever,  or  other  depress- 
ing illness,  the  destruction  of  the  growth  is  sometimes  very 
rapid.  These  facts  show  that  naevi,  although  blood  tumors, 
are  not  long-lived  growths  and  have  a  tendency  towards 
early  death.  When  they  do  not  ulcerate  or  slough,  they 
undergo  degenerative  changes,  and  the  most  characteristic 
is  the  cystic  form  (Fig.  160).  When  the  skin  undergoes 
this  change,  the  surface  becomes  warty  and  vesicular,  the 
vesicles  containing  more  or  less  blood-stained  serum.  When 
the  cellular  tissue  is  the  part  involved,  cysts  will  still  appear  Drawing  of  degenerating  na:vus. 
of  a  like  nature,  but  occasionally  the  whole  growth  passes  Guy's  sius.,  i60»\— Hilton's  case, 
into  a  mass  of  cysts  of  different  sizes  bound  together  by 

fibrous  tissue.  This  degenerative  change  is  very  typical.  To  account  for  the  formation 
of  these  cysts  is  no  easy  matter,  no  satisfactory  explanation  indeed  of  their  production  has 
yet  been  given. 

Some  naevi  are  pigmentary  and  are  then  termed  moles.  They  are  far  less  vascular  than 
the  forms  already  alluded  to  and  have  no  tendency  to  spread.  They  grow,  it  is  true,  with 
the  growth  of  the  subject,  but  as  a  rule  in  no  greater  proportion  ;  in  exceptional  instances 
their  increase  is  rapid.  They  do  not  appear  to  have  a  tendency  to  ulcerate,  slough,  or 
undergo  the  cystic  degeneration  like  the  vascular  naevi,  but  have  a  special  tendency  to 
become  the  seat  of  cancerous  disease,  and  particularly  of  the  melanotic  form  of  cancer. 
That  is,  subjects,  who  become  the  victims  of  cancer  and  have  moles,  are  often  attacked 
primarily  in  such  structures,  and,  as  the  cancer  originates  in  a  pigmentary  growth,  it  takes 
on  its  character  and  becomes  melanotic.  I  have  seen  many  such  cases,  and  so  many  others 
have  been  now  recorded  as  to  place  the  question  beyond  doubt. 

Treatment  Unless  a  naevus  is  so  situated  as  to  be  an  eye-sore  or  an  inconvenience, 

or  unless  it  show  a  decided  tendency  to  rapid  increase,  there  is  no  necessity  for  operative 
interference.  For  a  certainty,  after  a  time,  it  will  cease  to  grow,  and  also  as  certainly 
degenerate  or  waste,  so  that  under  such  circumstances  it  is  not  necessary  to  interfere. 
Should,  however,  the  naevus  be  so  situated  as  to  be  an  inconvenience  or  a  deformity ;  or 
should  it  grow  so  rapidly  as  to  threaten  to  become  either,  something  must  be  attempted, 
and  this  something  is  to  be  determined  by  the  nature  of  the  nan  us  and  of  the  tissue  in 
which  it  is  placed.  If  purely  cutaneous  and  not  involving  deeper  tissues,  it  may  be  de- 
stroyed by  some  external  application,  such  as  caustics,  nitric  acid,  or  potassa  fusa,  chloride 
of  zinc,  or  tartarized  antimony,  the  two  former  being  applied  direetly  to  the  part,  the  two 
latter  in  the  form  of  Vienna  paste,  or  otherwise.  The  hot  iron  and  the  gas  or  galvanic 
cautery  are  also  very  valuable  destructive  agents;  one  touch  of  either  of  these  latter, 
steadily  applied,  destroying  the  growth,  and  with  but  little  pain. 

In  the  purely  subcutaneous  ncevus  the  treatment  by  caustics  or  cautery  applied  as  a 
caustic  is  clearly  inapplicable.    When  encysted,  as  very  often  it  is,  excision  is  the  best 
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Fig.  161. 


remedy,  but  care  should  be  taken  to  save  the  skin.  When  such  treatment  cannot  be 
adopted  the  nan  us  may  be  strangled  by  a  ligature  applied  subcutaneously,  as  illustrated  in 

the  drawing  Fig.  161,  or  it  may  be  injected  with  the  perchlo- 
ride  of  iron  of  the  pharmacopoeia  strength,  with  a  solution  of 
tannin  in  water  in  the  proportion  of  3j  to  3j,  or  of  the  chlo- 
ride of  zinc  grs.  xij  to  3j  of  water,  about  twenty  drops  being 
thrown  into  the  centre  of  the  growth,  care  being  taken  before- 
hand to  tear  up  the  texture  of  the  tumor  with  a  needle.  The 
object  of  this  treatment  is  to  coagulate  the  blood  in  the  tissue, 
and  thus  promote  its  consolidation  and  cure.  In  many  cases 
injection  causes  inflammation,  suppuration,  or  even  sloughing 
of  the  growth,  and  though  in  this  manner  a  cure  may  be  ob- 
tained, it  is  often  by  deformity. 

The  treatment  by  injection  when  the  naevus  is  on  the  head 
or  trunk  is,  however,  attended  with  great  danger,  more  par- 
ticularly from  embolism.  I  lost  a  patient  where  the  naevus 
was  on  the  cheek  from  this  cause  in  a  few  minutes  after  the  operation.  For  the  above 
reason  it  is  well  to  apply  a  ligature  to  the  base  of  the  growth  and  then  inject ;  or  to  iso- 
late the  growth  by  means  of  the  pressure  of  a  metallic  ring  before  injecting. 

In  the  mixed  variety,  when  the  skin  appears  to  have  been  involved  secondarily  by  the 
extension  of  the  disease  from  the  cellular  tissue,  the  naevus  may  be  treated  by  excision, 
subcutaneous  ligature,  or  injection. 

Fig.  162. 


Mixed  naevus  with  the  ligatures 
inserted  round  its  base  subcutane- 
ously before  being  tied. 


Fig.  163. 


1.  Naevus  involving  the  whole  of  the  upper  lip.         2.  After  removal. 

3.  Flattening  of  the  teeth  from  the  pressure  of  the  naevus.    (From  '  Guy's  Reports.') 

When  the  skin,  with  the  cellular  tissue,  is  extensively  involved  and  the  naevus  defined, 
the  whole  may  be  removed  by  excision  ;  but  when  otherwise,  by  ligature.  When  the 
naevus  is  pendulous,  or  when  it  can  be  isolated  from  the  parts  beneath,  excision  is  most 
suitable,  and,  when  hemorrhage  is  dreaded,  the  base  of  the  growth  maybe  previously  held 
in  a  flat  clamp.    In  several  instances  I  have  excised  the  naevus  by  cutting  on  pins  that 

have  been  inserted  beneath  its  base ;  keeping  the 
pins  as  points  round  which  a  ligature  might  be 
applied,  and,  by  which  the  edges  of  the  wound 
might  be  brought  together.  When  the  thickness 
of  the  lip  is  involved  in  the  disease  and  the  dis- 
ease is  limited,  a  V  piece  may  be  taken  out  with 
the  growth  advantageously,  but  when  the  whole 
lip  is  involved  the  growth  may  be  dissected  out, 
leaving  the  skin.  The  above  drawing  is  of  a  case 
in  which  this  operation  was  successfully  practised 
(Fig.  162). 

Within  the  last  few  years  I  have  successfully 
treated  many  of  the  mixed  varieties  of  naevi  with 
the  galvanic  cautery,  by  simply  perforating  tin  m 
with  the  heated  needle  in  many  points  (ignipunc- 
ture). 

[The  following  case  was  recently  treated  in  the 
Pennsylvania  Hospital  by  Dr.  R.  J.  Levis.  The 
child,  aged  2^  years,  presented  a  vascular  tumor  of 
the  face  of  great  bulk,  forming  a  pendulous  mass,  extending  backward  from  the  middle  of 
the  lip  to  the  ear,  and  bulging  about  four  inches  forwards.  The  inferior  maxilla  had  be- 
come deformed  and  the  teeth  displaced  by  the  pressure  and  dragging  of  the  tumor,  which 
projected  so  much  into  the  cavity  of  the  mouth  that  it  was  almost  impossible  for  the 
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patient  to  put  the  teeth  of  the  two  jaws  in  contact,  and  he  had  therefore  been  obliged  to 
subsist  almost  exclusively  on  a  fluid  diet. 

The  slightest  scratch  upon  it  was  followed  by  copious  hemorrhage,  from  the  recurrence 
of  which  the  child  several  times  almost  perished.  As  the  boy's  general  condition  was 
fair,  an  attempt  to  remove  the  growth  was  thought  advisable.  Accordingly,  after  the 
more  vascular  portions  had  been  secured  by  pins,  passed  deeply  and  surrounded  by  liga- 
tures, it  was  extirpated,  partly  by  the  knife  and  partly  by  tearing  the  tissues'.  On  the  fifth 
day  there  were  severe  muscular  spasms,  followed  by  great  difficulty  in  deglutition;  tetanic 
symptoms  became  marked,  stupor  set  in,  and  death  ensued  on  the  eighth  day. — J.  B.  R.] 

The  treatment  of  a  diffused  nasvus  by  means  of  setons  is  a  practice  that  can  also  be 
strongly  recommended.  Several  setons  steeped  in  the  solution  of  the  perchloride  of  iron 
are  often  sufficient  to  coagulate  the  blood,  or  to  set  up  enough  inflammatory  action  to  cure 
the  growth.  When  a  nisvus  is  extensive  and  is  to  be  treated  by  the  ligature,  it  may  be 
dealt  with  piecemeal  (Fig.  1G4).  It  occasionally  happens  that  the  ligaturing  of  half  a 
nsevus  cures  the  whole  by  the  extension  of  the  inflammatory  action.  In  naevi  involving 
the  eyelids  this  suggestion  is  of  value,  and,  in  my  own  practice,  several  instances  of  cure 
have  followed  the  application  of  a  ligature  to  half  the  growth. 


Fig.  164.  Fig.  165. 


In  a  mixed  naevus  of  moderate  size  when  the  cure  by  ligature  is  to  be  carried  out.  a 
pin  may  be  passed  beneath  the  growth,  and  also  a  needle  at  right  angles  to  the  pin,  armed 
with  a  double  ligature  (Fig.  165).  The  naevus  is  then  strangled  in  halves  by  the  liga- 
tures tightly  drawn  beneath  the  pin  ;  but  before  the  ligatures  are  finally  tightened  it  is 
well  to  puncture  it  to  let  out  the  serum  and  blood,  to  relieve  tension,  and  to  allow  of  the 
more  perfect  strangulation  of  the  growth.  When  this  act  is  completed  the  pin  may  gene- 
rally be  removed. 

Small  naevi  may  be  vaccinated,  although  the  chances  of  a  cure  by  such  means  are  very 
small.    The  same  also  must  be  said  for  compression. 


Fro.  166. 


The  best  needle  for  the  application  of  a  subcutaneous  ligature  to  a  nrevus  is  shown 
above. 

Richet,  "Aneurism,"  in  'Diet,  de  M<3d.  et  de  Chir.  Prat.,'  vol.  ii— Leon  de  Fort,  'Diction.  Ency- 
olopfidique  des  Sciences  Medicales,'  1866.— Broca,  '  Traite  des  Aneurysmes,'  1856.— Lisfranc,  '  Des 
diffeiuns  Methodcs,  &c,  pour  l'Obliteration  des  Arteres,'  1834.— Scarpa,  'On  Aneurism,'  Wishart's 
Translation  —Bellingham,  'On  Aneurism,'  1847-—  TufneU,  'On  Treatment  of  Aneurism  by  Compres- 
sion,' 1851.— Holmes,  '  System  of  Surgery,'  2d  ed.,  1870.— Hodgson,  'On  Arteries  and  Veins,'  1815.— 
Dr.  Norris,  'American  Journal.'— Dr.  Stephen  Smith,  Ditto.— Eriehsen's  Cooper's  'Surgical  Die. 

1861  Wardrop,  '  Cyclop,  of  Surgery.'— Syme,  'Observ.  in  Clinical  Surgery,'  1861.— Fergusson,  Str 

W.,  '  Med.-Chir.  Trans.,'  vol.  xl.—  Dr.  Jones,  '  On  Hemorrhage.'— Bryant,  'Lancet,'  April  4,  1874.— 
[Erskine  Mason,  '  American  Journal  of  Med.  Sciences,  1877.— Holmes, '  St.  George's  Hospital  Reports. 
—Hutchinson,  '  Intra-cranial  Aneurisms,  Pennsylvania  Hospital  Reports.— Peacock,  Ditto,  -St. 
Thomas's  Hospital  Reports.'] 
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THE  LIGATURE  OF  ARTERIES — SPECIAL  ANEURISMS,  &c. 

John  Bell  wrote  seventy  years  ago  "  that  the  right  way  of  securing  a  great  artery  is 
perhaps  one  of  the  most  important  points  in  practical  surgery  ;"  and  to  do  this  with  nicety 
and  precision  requires  a  sounder  and  more  accurate  knowledge  of  anatomy  than  any  other 
operation. 

"  Before  undertaking  to  tie  an  artery,  the  surgeon  ought  to  know  its  general  course  and 
its  relations,  and  especially  the  prominent  part  or  parts  which  are  to  guide  him  to  the 
position  of  the  vessel ;  he  ought  to  have  familiarized  himself  by  frequent  dissection  with 
the  thickness  of  the  parts  covering  it,  and  their  appearance  as  far  as  that  can  be  judged  of 
in  the  dead  body ;  and  finally,  he  ought  to  know  the  usual  position  of  its  principal 
branches,  and  the  anastomosis  by  which  the  circulation  may  be  expected  to  be  restored. 
It  is  advisable  also  to  be  aware  of  the  leading  peculiarities  in  course,  relations,  bifurcation, 
&c,  which  the  operator  may  perhaps  meet  with,  and  for  which  he  ought  to  be  prepared." 
('  Holmes's  System,'  vol.  iii,  p.  545.)  In  fact,  without  anatomical  knowledge,  any 
attempt  to  tie  the  trunk  of  a  large  artery  must  be  surrounded  with  difficulties  and  fraught 
with  danger,  whilst  with  it,  the  operation  becomes  in  the  hands  of  an  experienced  sur- 
geon an  act  of  precision  and  apparent  simplicity. 

In  a  former  chapter,  the  mode  of  applying  a  ligature  to  a  divided  artery  after  operation, 
was  discussed  and  illustrated ;  and  in  the  present,  attention  will  be  directed  to  the  appli- 
cation of  a  ligature  to  an  artery  in  continuity  as  in  the  operation  for  aneurism,  or  the 
arrest  of  hemorrhage  from  a  punctured  wound.  To  accomplish  this,  the  surgeon  has  to 
go  through  several  stages  of  thought  as  well  as  of  action.  He  has  first  of  all  to  make  out 
with  precision  the  exact  course  of  the  vessel  to  be  ligatured — which  may  be  done  by  the 
artificial  linear  guides  with  which  he  ought  to  be  familiar,  the  muscular  guides  to  its  posi- 
tion, and  the  recollection  of  the  anatomical  relations  of  the  vessel. 

He  has,  secondly,  to  decide  on  the  point  at  which  the  ligature  should  be  applied.  When 
for  a  wound  in  the  vessel,  this  point  is  already  settled,  it  having  been  laid  down  as  a  rule 
that,  whenever  possible,  a  wounded  artery  is  to  be  exposed  at  the  seat  of  injury,  and  two 
ligatures  applied,  one  above  and  one  below  the  seat  of  lesion. 

When  for  aneurism,  the  question  is  more  open,  the  "  point  for  ligature"  having  to  be 
determined  by  the  surgeon.  In  deciding  this  important  question,  it  should  be  remem- 
bered, that  if  the  ligature  be  applied  too  near  the  aneurism,  there  is  a  risk  of  the  ligatured 
vessel  partaking  of  the  disease  for  which  the  operation  is  required  ;  and  if  too  far  off,  the 
circulation  through  the  aneurismal  sac  may  be  too  free  on  account  of  the  collateral  circu- 
lation of  the  part. 

But  above  all,  the  surgeon  should  avoid  selecting  a  spot  tohere  an  artery  bifurcates  or 
gives  off  large  branches;  as  under  these  circumstances,  the  clot  that  is  required  to  plug 
the  vessel  behind  the  ligature  must  be  absent,  and  one  of  Nature's  most  important  haemo- 
static agents  become  lost. 

With  the  decision  of  these  primary  and  important  points  the  operation  itself  has  to  be 
considered,  which  resolves  itself  into  the  exposure  of  the  artery,  its  isolation,  the  applica- 
tion of  the  ligature  around  it,  and  the  after-treatment ;  the  position  of  the  patient  for  the 
operation  being  previously  determined. 

The  position  of  the  patient  should  be  such  as  to  render  prominent  the  ana- 
tomical guides  to  the  course  of  the  artery,  to  make  the  skin  tense  and  to  facilitate  its 
division.  It  should,  moreover,  be  one  of  extension,  yet  after  the  artery  has  been  exposed, 
it  is  well  to  remember  that  the  muscles  of  the  part  must  be  relaxed,  as  the  artery  is  thus 
better  brought  into  view,  and  the  subsequent  steps  of  the  operation  are  rendered  more 
easy. 

The  exposure  of  the  artery  is  to  be  made  by  incision,  its  course  having  been 
clearly  made  out,  and  the  point  determined  on  beforehand  for  the  application  of  the  liga- 
ture. The  incision  should  be  in  the  course  of  the  vessel,  its  centre  corresponding  to  the 
point  where  the  ligature  is  to  be  applied,  an  occasional  obliquity  being  sometimes  prac- 
tised when  the  exact  position  of  an  intermuscular  interspace  in  which  the  vessel  lies  is 
uncertain,  and  when  the  artery  lies  deep.  It  should,  moreover,  be  free.  It  need  not  be 
so  long  in  a  thin  as  in  a  fat  subject,  nor  in  the  case  of  superficial  artery  as  in  that  of  a  deep 
vessel ;  but,  under  all  circumstances,  the  skin  wound  should  be  enough  to  allow  room  for 
manipulation. 

The  first  incision  should  include  the  skin  and  superficial  fascia  down  to  the  deep  fascia, 
and,  in  making  it,  the  operator  has  only  to  avoid  the  division  of  any  large  vein  such  as 
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the  external  jugular  in  operations  on  the  neck  ;  or,  saphena,  in  operations  on  the  thigh. 
He  should,  consecmently,  mark  out  their  position  by  arresting  the  circulation  through 
them  on  their  cardiac  side,  and  make  his  incision  parallel  with  them  when  they  lie  in  his 
course. 

When  the  deep  fascia  is  exposed,  it  should  be  laid  open,  and  in  this  step,  the  use  of  a 
director  is  sometimes  valuable;  the  fascia,  moreover,  should  always  be  divided  to  the  full 
extent  of  the  external  incision.  The  student  should  remember  that  the  trunks  of  all  arte- 
ries, except  the  cutaneous,  are  covered  in  by  fascia.  With  the  division  of  the  fascia,  the 
use  of  the  knife  can  for  a  time  be  dispensed  with,  as  the  intermuscular  septa  and  cellular 
tissue  are  readily  separated  by  the  handle  of  the  instrument  or  finger,  so  that  the  sheath 
of  the  vessel  can  be  thus  well  exposed. 

If,  writes  Malgaigne,  "immediately  after  the  first  incision,  the  surgeon  attempts  to  find 
the  artery,  he  tries  an  impossibility,  since  he  cannot  reach  it  till  after  the  last  incision." 
He  will  then  proceed  uncertainly,  and  at  random,  hence  the  following  rule  of  the  guiding 
points :  "  The  surgeon  should  not  at  the  commencement  occupy  himself  with  looking  for 
the  artery,  but  should  seek  the  first  marked  point  of  guidance,  then  the  second,  then  the 
third,  and  so  on  to  the  end." 

In  looking  for  the  sheath  every  anatomical  guide  is  to  be  made  use  of  to  prevent  undue 
manipulation  or  separation  of  parts. 

When  the  sheath  is  found  and  the  pulsating  artery  is  felt  within,  the  end  of  the  opera- 
tion is  not  distant.  Yet  many  errors  may  be  committed.  Every  possible  mistake  should 
consequently  be  thought  over  beforehand  in  order  to  be  avoided.  The  operator  must  ask 
himself  as  to  the  position  of  the  nerves  and  veins  about  the  part,  so  as  to  avoid  them. 
He  need  not  look  for  them  as  in  a  dissection,  for  this  would  necessitate  superfluous  ma- 
nipulation, but  their  existence  ought  to  be  present  in  his  mind.  He  should  only  remember 
their  relative  position  to  the  vessel  where  the  ligature  is  to  be  applied,  and  then  guard 
against  their  being  injured.  The  sheath  having  been  found,  it  must  be  raised  by  the 
forceps  and  carefully  opened  (Fig.  167,  a),  such  opening  being  only  sufficient  to  admit  a 
probe  or  aneurism  needle,  and  the  less  the  sheath  is  separated  from  its  vessel  the  better. 
The  needle  (Fig.  168)  with  the  ligature  is  then  to  be  passed  (Fig.  167,  b),  and  it  should 


Fig.  167.  Fig.  168. 


This  diagram  represents  three  distinct  operations. 
A.  Opening  tho  sheath.    B.  Drawing  ligature  round  the  artery.    C.  Tying  artery. 

ho  introduced  between  the  artery  and  the  vein,  because  when  it  is  passed  the  other  way 
the  vein  may  be  perforated  or  mistaken  for  fascia;  yet  in  the  hands  of  a  careful  surgeon 
this  point  need  not  weight  against  convenience.  With  the  exposure  of  the  artery  all 
anxiety  ceases,  for,  to  put  an  ordinary  silk,  wire,  or  catgut  ligature  around  it  is  a  cora- 
paratively  easy  task  with  the  majority  of  arteries ;  so  when  this  is  accomplished,  the 
operation,  as  such,  is  all  but  completed.  To  do  this,  however,  the  surgeon  must  be  careful 
not  to  elevate  the  artery  from  its  bed  by  the  ligature,  but  to  tie  the  knot  with  his  fingers 
well  passed  down  to  the  vessel  (vide  Fig.  167,  c.    He  should  also  satisfy  himself  when 


362 


LIGATURE   OF  ARTERIES. 


the  vessel  is  on  the  needle  that  pulsation  exists,  and  that  pressure  arrests  pulsation  in  the 
aneurism.  When  the  ligature  has  been  applied,  the  displaced  parts  must  be  readjusted, 
the  wound  cleansed,  its  edges  brought  together,  and  some  light  application  employed,  such 
as  dry  lint  or  water  dressing.  Where  the  artery  of  an  extremity  has  been  tied  the  limb 
should  be  raised  to  facilitate  the  venous  circulation,  and  cotton-wool  wrapped  round  the 
part  to  maintain  its  heat,  but  beyond  this,  no  local  treatment  is  required.  It  need  hardly 
be  stated  that  chloroform  should  invariably  be  given  in  these  operations,  and  that  the 
subsequent  treatment  of  the  case  should  be  based  on  general  principles.  When  veins  bleed 
or  large  venous  trunks  require  to  be  divided,  they  may  be  tied  or  twisted,  though  gentle 
pressure  often  arrests  bleeding  from  small  vessels.  The  wound  should  be  carefully  cleaned 
during  the  operation  by  the  firm  pressure  of  a  well-squeezed  sponge,  the  edges  should  be 
held  apart  after  the  sheath  has  been  exposed  by  hooked  directors,  but  the  surgeon  on  no 
account  should  allow  his  assistants  to  draw  the  parts  so  far  asunder  as  to  make  them  lose 
their  relative  positions.  With  these  general  remarks,  the  application  of  a  ligature  to 
special  arteries  will  now  claim  attention. 

Ligature  of  the  Abdominal  Aorta. 

In  1817,  Sir  A.  Cooper  tied  the  abdominal  aorta,  having  failed  to  find  the  communica- 
tion between  the  common  iliac  artery  and  an  aneurismal  tumor,  after  the  introduction  of 
his  finger  through  a  small  opening  in  the  ruptured  sac.  He  made  his  incision  through  the 
linea  alba  to  the  left  of  the  umbilicus,  directly  over  the  aorta.  The  patient  lived  forty 
hours.  James,  of  Exeter  (1829),  and  Murray,  of  the  Cape  of  Good  Hope,  followed  his 
example  with  no  better  success,  the  patients  surviving  three  and  a  half,  and  twenty-three 
hours  respectively.  In  1842  ('  Lancet,'  p.  334)  Dr.  C.  B.  Monteiro,  of  Rio  Janeiro, 
recorded  a  case,  in  which  the  patient  died  from  hemorrhage  on  the  tenth  day.  In  1856 
Mr.  South  ('  Lancet,'  vol.  ii)  operated  on  a  patient  who  lived  forty-three  hours.  In  1868 
('  American  Journal  of  Medical  Sciences')  Dr.  McGuire,  of  Richmond,  Virginia,  recorded 
a  sixth  case,  in  which  the  patient  lived  twelve  hours.  In  1869  Dr.  P.  H.  Watson,  of 
Edinburgh  ('  Brit.  Med.  Journ.,  1869)  is  said  to  have  performed  the  operation  on  a  man 
who  survived  it  sixty-five  hours  ;  and  in  the  '  Dublin  Quart.'  for  1869  Mr.  Stokes,  junior, 
has  recorded  an  eighth  case  in  which  a  temporary  ligature  was  applied,  but  without 
success. 


Fig.  169. 


Incision  for  the  application  of  a  ligature  to  the  aorta  or  common  iliac  artery. 


In  all  these,  the  operation  was  performed  for  aneurism  of  the  common  iliac  artery,  but 
the  results  up  to  the  present  offer  little  encouragement  for  its  repetition,  more  particularly 
when  we  have  other  means  at  our  command  holding  out  a  better  promise  of  success,  such 
as  pressure  by  the  abdominal  tourniquet,  while  the  patient  is  under  the  influence  of  chlo- 
roform. Cures  of  abdominal  aneurism  by  this  means  have  been  recorded  by  Dr.  Murray, 
of  Newcastle-on-Tyne  (' Rapid  Cure  of  Aneurism  by  Pressure,'  1871),  Dr.  Heath,  of 
Sunderland  ('  Brit.  Med.  Journ.,'  1867,  p.  287),  Mr.  Holden  (<  St.  Barthol.  Hosp.  Rep.,' 
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1866),  Dr.  Moxon  and  Mr.  Durham  ('  Med.-Chir.  Trans.,'  1872),  and  Dr.  Greenhow, 
ibid.,  1873. 

I  believe,  nevertheless,  the  operation  of  placing  a  ligature  upon  the  abdominal  aorta  to 
be  justifiable  under  exceptional  circumstances,  such  as  in  cases  of  aneurism  of  the  common 
iliac  artery  when  all  other  means  are  inapplicable. 

The  best  incision  by  which  to  reach  the  abdominal  aorta  is  the  indirect,  a  modification 
of  thai  adopted  by  Sir  P.  Crampton  in  the  case  of  the  common  iliac  artery  (Fig.  169), 
viz.,  one  extending  from  the  anterior  superior  spinous  process  of  the  ilium  of  the  left  side 
to  the  cartilage  of  the  tenth  rib,  the  peritoneum  being  reflected.  The  great  difficulty  in 
this  operation  is  in  the  application  of  the  ligature  to  the  vessel.  The  best  direct  incision 
is  through  the  abdominal  walls  on  the  vessel  such  as  is  practised  by  Dr.  Watson. 

Ligature  of  the  Arteria  Innominata. 

The  first  operation  was  by  V.  Mott,  of  New  York,  in  1818,  and  since  then  this  artery 
has  been  tied  twelve  times,  but  only  once  with  success  (by  Dr.  Smyth,  of  New  Orleans, 
in  18G4),  and  in  that  case  the  carotid  and  vertebral  arteries  were  likewise  ligatured,  the 
former  at  the  same  time  as  the  innominata,  the  latter  a  month  afterwards  for  secondary 
hemorrhage.  Dr.  Smyth  accomplished  this  on  the  suggestion  made  by  Mott  in  1818, 
when  he  wrote,  "  by  thus  intercepting  the  retrograde  current  through  the  primitive  carotid 
there  would  be  less  chance  of  any  reflux  hemorrhage  in  the  event  of  a  phagedenic  ulcera- 
tion taking  place  in  the  wound."  In  all  the  other  cases  a  fatal  result  rapidly  ensued.  It 
can  only  be  entertained,  therefore,  in  cases  of  injury  to  the  carotid  or  subclavian  near 
their  origin,  or  in  exceptional  cases  of  disease.  When  decided  on,  the  operation  should 
be  proceeded  with  as  follows  : — 

Operation  The  head  being  thrown  back  to  the  left  and  the  shoulder  depressed,  the 

vessel  may  be  secured  by  making  an  incision  along  the  anterior  border  and  sternal  origin 
of  the  sterno-mastoid  muscle  ;  or,  by  a  transverse  one  over  the  upper  border  of  the  clavicle 
making  its  centre  correspond  to  the  upper  border  of  the  sterno-clavicular  joint ;  or,  by 
both  combined.  Under  all  circumstances  the  sternal  and  sometimes  a  part  of  the  clavicu- 
lar origin  of  the  muscle  will  require  division.  The  sheath  of  the  cervical  vessels  will  then 
come  into  view,  with  the  internal  jugular  vein  on  the  outer  side  of  the  carotid  artery  and 
the  vagus  nerve  between  them.  On  tracing  these  downwards  the  innominate  vessel  will 
be  reached.  In  a  healthy  subject  the  artery  is  always  to  be  found  behind  the  right  sterno- 
clavicular joint,  but  in  disease,  its  relative  position  may  be  altered  by  mechanical  dis- 
placement. Dr.  Cooper,  of  San  Francisco,  has  reached  the  artery  on  two  occasions  by 
removing  the  sterno-clavicular  articulation  [which  cases  are  included  in  the  twelve  men- 
tioned above  ;  and,  as  there  inferred,  both  died]. 

[Wyeth  has  given  16  cases  of  innominate  ligation,  in  all  of  which  save  one  (Smyth's) 
death  occurred.  For  treatment  of  subclavian  aneurism,  deligation  of  the  innominate,  he 
thinks,  should  practically  be  abolished.  In  wounds  of  the  innominate  he  advises  double 
ligature,  division,  and  torsion  J.  B.  R.] 

In  aneurism  of  the  innominate  there  is  no  possibility  of  applying  a  ligature  to 
its  cardiac  side,  even  if  the  disease  involves  only  the  upper  part  of  the  artery  ;  yet  as  a 
rule  this  form  of  aneurism  is  almost  sure  to  be  associated  with  dilatation  of  the  aorta. 
The  distal  operation,  however,  may  be  thought  of,  the  carotid  and  subclavian  arteries 
being  ligatured  simultaneously  or  consecutively.  Of  five  instances  in  which  the  former 
practice  was  followed  one  (Ensor's  case,  'Lancet,'  July  31,  1875)  lived  sixty-five  days, 
and  one  recovered  ;  while  out  of  three  of  the  latter  an  equal  success  may  be  recorded. 

The  credit  of  the  successful  case  in  the  former  class,  for  a  success  I  take  it  to  have 
been,  belongs  to  Mr.  C.  Heath,  who  tied  the  subclavian  artery  in  the  third  part  of  its 
course  as  well  as  the  common  carotid  simultaneously  in  1865.  The  operation  was  fol- 
lowed by  marked  relief,  and  the  diminution  of  the  tumor ;  the  woman,  aet.  30,  survived 
the  operation  four  years,  and  died  from  rupture  of  the  aneurism.  After  death  the 
aneurism  was  found  to  be  of  the  aorta,  the  innominate  being  only  slightly  involved.  (  Vide 
Prep,  in  Mus.  of  Royal  Coll.  of  Surgeons,  and  '  Path.  Trans.,'  vol.  xxi.) 

The  successful  issue  to  the  case  in  the  latter  class  belongs  to  Mr.  Fearn,  of  Derby,  who 
tied  the  carotid  in  1836,  and  the  subclavian  in  the  third  part  of  its  course  two  years  later, 
for  innominate  aneurism.  The  patient  died  four  months  after  the  second  operation  from 
pleurisy.  I  had  an  opportunity  in  1866  ('Path.  Soc.  Trans.,'  vol.  xviii)  of  carefully 
examining  and  reporting  on  this  preparation  which  is  now  in  the  College  of  Surgeons' 
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Museum,  and  a  better  specimen  of  a  cured  small  sacculated  aneurism  could  not  possibly 
be  seen. 

Aneurism  of  the  innominate  has  likewise  been  treated  by  ligature  of  the  subclavian  or 
of  the  common  carotid  alone,  Wardrop's  operation  ;  and  in  '  Holmes's  Surgery'  a  most 
interesting  list  of  references  to  such  cases,  collected  by  Mr.  Heath,  can  be  found.  Out  of 
eighteen,  Evans's  case,  as  recorded  by  Wardrop,  was  cured  ;  his  own  lived  two  years  ; 
Morrison's  case  lived  twenty  months,  two  others  lived  six  months,  and  the  remainder 
lived  only  a  few  days  or  weeks. 

In  August,  1871,  I  ligatured  the  subclavian  in  a  man,  xt.  33,  for  this  affection,  and  a 
rapid  convalescence  followed,  with  great  diminution  and  consolidation  of  the  aneurism. 
The  man  lived  three  years  after  the  operation  (vide  page  350).  This  result,  therefore,  is 
not  so  discouraging  as  to  preclude  the  question  of  operation  in  favorable  cases.  It  should 
only  be  entertained,  however,  under  exceptional  circumstances,  and  more  as  a  palliative 
than  a  curative  remedy. 

Ligature  of  the  Common  Carotid  Artery. 

This  operation  was  first  performed  for  aneurism  by  Sir  A.  Cooper  in  1805,  but  unsuc- 
cessfully. The  same  surgeon,  however,  had  a  successful  case  in  1808,  the  man  surviving 
thirteen  years  ('Guy's  Hosp.  Rep.,'  vol.  i).  The  operation  may  be  demanded  for  aneu- 
rism or  erectile  tumors  of  the  trunk  itself  or  one  of  its  branches,  in  the  orbit,  on  the 
scalp,  &c,  and  for  wounds  or  hemorrhage.  It  may  also  be  called  for  as  a  distal  operation 
in  aortic  aneurism.  It  is  a  dangerous  and  sometimes  a  difficult  operation,  but  in  a  mod- 
erately thin  subject  it  may  be  performed  with  facility.  It  should  only  be  resorted  to 
when  all  other  means  of  treatment  are  inapplicable  or  have  been  found  ineffectual ;  for 
aneurism  it  ought  not  to  be  performed  unless  the  treatment  by  digital  compression  has 
been  rejected.  Holmes  well  sums  up  the  matter  in  his  College  Lectures,  1873,  as  fol- 
lows :  "  That  the  experience  of  surgeons  hitherto  leads  to  the  conclusion  that  aneurism  of 
the  trunk  of  the  carotid  artery  may  be  very  often  treated  successfully  by  compression, 
and  that  the  cure  by  compression  frequently  leaves  the  artery  unobliterated,  and  there- 
fore exposes  the  patient  to  a  far  less  risk  of  cerebral  mischief  than  the  ligature  ;  that  the 
ligature  of  the  carotid  for  such  tumors  is  extremely  dangerous  and  ought  not  to  be  under- 
taken until  attempts,  well  devised  and  perseveringly  carried  out,  have  failed  to  effect  the 
cure  by  compression  ;  and  that  when  the  surgeon  has  been  compelled  by  the  position  of 
the  tumor  to  place  his  ligature  close  to  the  proximal  side  of  the  sac,  it  is  worth  very 
great  consideration  whether  it  would  not  be  better  to  evacuate  the  tumor,  and  tie  the  distal 
part  of  the  artery  also  ;  finally,  that  cases  do  occur  in  which  Brasdor's  method  holds  out 
a  rational  hope  of  cure,  but  that  this  operation  ought  not  to  be  practised  except  in  cases 
of  growing  aneurism,  when  digital  pressure  checks  the  pulsation  of  the  tumor,  yet  has 
failed  to  effect  a  cure."  (' Lancet,' June,  1873.)  The  vessel  maybe  ligatured  in  the 
upper  part  of  its  course  at  the  apex  of  the  carotid  triangle,  in  a  line  with  the  cricoid 
cartilage,  or,  it  may  be  ligatured  lower  down  ;  the  former  position  is  the  preferable  and 
more  easy,  and  for  disease  of  any  of  the  branches  of  the  vessel  should  be  selected.  The 
latter  should  only  be  resorted  to  for  disease  or  wound  of  the  upper  part  of  the  trunk  itself. 
The  course  of  the  artery  can  always  be  made  out,  corresponding  as  it  does  with  a  line 
drawn  from  the  sterno-clavicular  joint  to  the  angle  of  the  jaw  ;  it  divides  at  a  line  on  a 
level  with  the  upper  part  of  the  thyroid  cartilage,  and  should  be  tied  opposite  the  cricoid. 
The  centre  of  the  incision  should  consequently  correspond  to  this  point,  and  should  extend 
about  three  inches  along  the  anterior  margin  of  the  sterno-mastoid  muscle.  The  position 
of  the  patient  should  therefore  be  such  as  to  render  this  muscle  prominent,  which  is 
insured  by  the  extension  of  the  head  backwards,  the  face  being  turned  to  the  opposite  side. 

Before  making  the  first  incision  through  the  skin,  platysma,  and  superficial  fascia,  the 
surgeon  should  assure  himself  that  no  large  vein,  such  as  the  anterior  jugular,  is  likely  to 
be  divided ;  gentle  pressure  below,  enough  to  interfere  with  the  venous  circulation  of  the 
part,  readily  supplies  this  information.  The  deep  fascia  covering  in  the  sheath  of  the 
vessel  may  then  be  divided,  care  being  taken  to  do  this  to  the  whole  extent  of  the  external 
wound.  The  sheath  of  the  artery  will  then  come  into  view,  lying  between  the  trachea 
and  sterno-mastoid  muscle ;  the  pulsation  of  the  vessel  likewise  can  be  detected.  The 
head  of  the  patient  at  this  stage  of  the  operation  should  be  slightly  raised,  so  as  to  relax 
the  sterno-mastoid  muscle  and  allow  its  being  gently  drawn  out  by  means  of  the  retractor, 
as  well  as  to  permit  of  the  separation  of  the  cellular  connective  tissue  of  the  part.  The 
anterior  belly  of  the  omo-hyoid  muscle  will  then  probably  be  at  once  visible  with  its  fibres 
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passing  downwards  and  outwards,  and,  when  this  muscle  is  broad,  it  will  cover  in  a  great 
part  of  the  vessel.  The  dcscendens  noni  nerve  may  likewise  be  seen  lying  upon  the 
sheath,  or  sometimes  within  ;  clue  care  being  taken  that  it  is  not  wounded  or  included  in 
the  ligature  ;  and,  if  it  be  in  the  way,  it  must  be  gently  held  aside  by  a  retractor,  as  also 
any  large  vein  that  crosses  the  sheath.  The  inner  border  of  the  sheath  is  then  to  be 
taken  up  and  firmly  held  with  forceps,  a  sufficient  opening  being  made  in  it  by  the  knife 
held  with  its  flat  surface  towards  the  artery,  to  allow  of  the  introduction  of  the  aneurism 
needle ;  the  needle  is  then  generally  recommended  to  be  passed  armed,  though  this  is  not 
a  point  of  importance,  while  unarmed  it  is  passed  with  greater  facility;  then  by  a  little 


Fig.  170. 


(This  figure,  with  many  others  in  this  chapter,  is  based  upon  those  given  in  Sedillot's  'works.) 


manipulation  the  needle  may  be  passed  round  the  artery  from  without  inwards,  introducing 
it  between  the  vein  and  vessel,  its  point  being  kept  close  to  the  artery.  The  sheath  may 
then  be  dropped  from  the  forceps,  the  loop  of  the  ligature  seized  or  the  needle  threaded, 
when  it  should  be  withdrawn.  The  surgeon  must,  however,  satisfy  himself  beforehand 
that  the  right  vessel  had  been  exposed,  and  that  the  vagus  nerve  is  not  included.  The 
vessel  can  now  be  tied,  great  care  being  observed  that  it  is  not  raised  from  its  bed  or 
manipulated  more  than  is  necessary;  the  knot  should  be  tightened  by  the  index  fingers 
passed  well  into  the  wound.  The  wound  should  then  be  adjusted  and  the  patient  put  to 
bed,  the  most  perfect  quiet  being  enjoined.  The  surgeon  ought  to  remember  all  through 
this  operation  that  the  jugular  vein  is  on  the  outer  side  of  the  artery,  and  often  overlaps 
it;  while  the  vagus  nerve  is  behind,  and  the  descendens  noni  in  front  (Fig.  170).  None 
of  these  parts  need  be  looked  for,  however,  so  long  as  care  is  observed  that  they  are 
neither  wounded  nor  included  in  the  ligature. 

The  operation  for  ligaturing  the  lower  part  of  the  carotid  is  somewhat  similar  to  the 
above,  the  operation  being  more  difficult  from  the  vessel  being  deeper,  particularly  on  the 
left  side.  The  incision  should  in  this  instance  extend  lower  down  over  the  sterno-clavicular 
articulation.  The  muscles  will  also  require  more  retraction,  and  probably  some  division. 
The  ligature,  when  of  a  permanent  nature,  will  probably  separate  about  the  fifteenth  day, 
but  occasionally  the  period  will  be  longer ;  the  less  it  is  disturbed  the  better,  the  gentlest 
traction  only  being  applied  to  draw  it  out  of  the  wound.  If  the  discharge  be  retarded, 
the  ligature  may  be  twisted  daily  on  its  own  axis,  to  facilitate  its  separation,  yet  this 
should  be  done  with  extreme  caution. 

Mr.  Cock  related  to  me  a  case,  which  he  authorized  me  to  quote,  in  which  Mr.  Ashton 
Key  applied  a  ligature  to  the  left  carotid  for  aneurism  and  the  man  died  on  the  table  ; 
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indeed  dying  on  the  application  of  the  ligature.  After  death  it  was  found  that  the  right 
carotid  had  been  previously  obliterated,  and  the  operator  had,  by  ligaturing  the  left,  so 
interfered  with  the  supply  of  blood  to  the  brain  as  to  cause  death.  Such  a  case  as  this  is 
unique,  and  deserves  a  place  in  the  records  of  our  profession. 

With  respect  to  the  prognosis  after  this  operation,  much  depends  on  the  object  for 
which  it  is  performed.  Dr.  Pilz,  of  Breslau,  whose  statistics  are  the  most  recent  ('  Lan- 
genbeck's  Archives,'  18G8),  makes  out  that  43  out  of  every  100  die.  He  says  that  of  228 
cases  in  which  the  operation  was  performed  for  hemorrhage,  128,  or  5G  per  cent.,  were 
fatal;  of  87  for  aneurism,  31,  or  35  per  cent.,  died;  of  142  for  tumors,  49,  or  31  per 
cent.,  died  ;  of  71  for  extirpations,  25  died,  or  nearly  34  per  cent. ;  of  34  for  affections 
of  the  nervous  system,  only  one  died,  or  3  per  cent. ;  and  of  38  for  aneurism,  on  the  distal 
or  Brasdor's  method,  25  died,  or  65  per  cent. 

Secondary  hemorrhage  is  a  common  cause  of  death,  but  brain  complications  are  the 
more  frequent — abscess  in  the  brain  and  atrophic  softening  from  want  of  arterial  supply 
being  the  usual  form — local  gangrene,  as  it  were,  of  the  brain.  Brain  symptoms  in  some 
of  their  forms  also  occur  frequently  after  the  operation,  when  death  does  not  take  place 
simply  from  altered  cerebral  circulation.  Suppuration  of  the  aneurismal  sac  is  not  unfre- 
quent ;  and  in  a  case  of  my  own  it  was  the  cause  of  death. 

[In  this  connection  the  views  of  Dr.  John  A.  Wyeth,  of  New  York,  deserve  great 
attention,  for,  in  his  prize  essays,  presented  to  the  American  Medical  Association  in  1878, 
he  has  investigated  the  subject  of  ligation  of  the  primitive  carotid  artery  and  its  branches 
with  such  painstaking  accuracy  that  his  paper  will  deservedly  become  classical.  He  has 
collected  and  analyzed  789  cases  of  ligation  of  the  common  carotid  artery,  91  instances 
of  ligation  of  the  external,  and  18  of  ligation  of  the  internal  carotid.  In  addition,  he 
has  given  accurate  measurements  of  the  ai-teries  in  121  subjects,  showing  the  range  of 
variation  and  the  position  of  branches.  His  inferences  from  this  astonishing  amount  of 
research  are  at  variance  in  some  respects  with  the  surgical  teaching  and  practice  of  the 
day;  but  it  would  seem  that  the  profession  must  be  in  the  wrong,  rather  than  he,  who  has 
considered  the  subject  in  such  a  thorough  and  scientific  manner.  If  space  permitted,  1  would 
gladly  introduce  the  whole  of  his  deductions,  but  must  refer  the  reader  to  his  original  papers 
for  the  majority  of  them,  though  I  may  state  one  or  two  of  his  most  important  proposi- 
tions. He  says  that  the  mortality  after  ligature  of  the  primitive  carotid  is  41  per  cent., 
while  that  after  tying  the  external  carotid,  according  to  his  tables,  is  but  4-^  per  cent. 
Hence,  the  primitive  trunk  should  never  be  tied  for  a  lesion  of  the  external  carotid  or  its 
branches,  when  there  is  room  enough  between  the  lesion  and  the  bifurcation  of  the  com- 
mon carotid  to  allow  the  application  of  a  ligature  to  the  external.1  He  also  insists,  and 
I  believe  very  properly,  that  the  internal  carotid  should  be  tied  in  many  cases  where 
heretofore  the  common  trunk  has  been  ligated — J.  B.  R.] 

Ligature  of  the  external  or  internal  carotid  artery  is  rarely  performed, 
the  ligature  of  the  common  trunk  being  preferred.  In  certain  wounds  of  these  arteries 
near  their  origin,  a  ligature  may,  perhaps,  be  placed  upon  them,  but  the  uncertainty  of 
the  position  of  the  bleeding  point  renders  the  ligature  of  the  common  trunk  preferable. 
In  the  '  New  York  Med.  Journal,'  January,  1874,  a  case  is  recorded  by  Dr.  H.  P.  Sands, 
of  New  York,  of  successful  ligature  of  the  internal  carotid  artery  above  and  below  the 
bleeding  point  for  secondary  hemorrhage  occurring  ten  days  after  the  removal  of  a  can- 
cerous tumor.  Cervical  aneurism  situated  on  one  of  the  secondary  carotids  should  be 
diligently  treated  by  compression,  and  the  Hunterian  operation  only  performed  when 
treatment  by  compression  has  failed. 

If  the  surgeon  is  required  to  tie  the  external  carotid,  he  may  do  so  by  adopting  the 
same  rules  as  have  been  laid  down  for  the  common  carotid,  although  the  incision  should 
be  made  a  little  higher.  The  course  of  the  vessel  follows  the  same  line  as  the  common 
carotid,  commencing  at  the  upper  part  of  the  thyroid  cartilage. 

[Dr.  Wyeth's  opinion  in  the  essay  mentioned  above  differs  from  that  of  most  previous 
writers.  He  advises  ligation  of  the  internal  carotid,  in  intracranial  lesions  involving  this 
vessel  alone,  though  at  times  it  may  be  necessary  to  secure  the  external  also,  in  aneu- 
risms of  this  vessel,  in  the  neck,  when  there  is  room  between  the  tumor  and  the  carotid 
bifurcation,  and  under  other  circumstances  fully  detailed  by  him.] 

The  lingual  artery  has  been  ligatured  for  wounds  of  the  tongue  and  of  the  artery 
itself,  to  check  the  growth  of  cancerous  tumors,  or  to  arrest  hemorrhage  from  their  sub- 
stance.   The  operation  is  difficult.    The  trunk  of  the  vessel  is  always  to  be  found  at  a 

['  Essays  in  Surgical  Anatomy  and  Surgery,  New  York,  1879,  p.  134.] 
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point  above  the  great  cornu  of  the  hyoid  bone,  and  this  point  must  be  rendered  prominent 
by  the  head  being  well  drawn  over  to  the  sound  side.  The  best  incision  is  horizontal  on 
a  level  with  the  hyoid  bone,  its  centre  corresponding  to  the  end  of  the  greater  cornu.  The 
skin  and  fascia  having  been  divided,  the  submaxillary  gland  will  become  exposed.  On 
hooking  this  upwards  and  dividing  the  border  of  the  mylohyoid  muscle  the  hypoglossal 
nerve  will  be  seen  resting  on  the  hypoglossus  muscle.  Beneath  this  muscle  and  at  a 
lower  level  than  the  nerve,  the  artery  will  be  found.  It  is  in  close  contact  with  the 
tendon  of  the  digastric  muscle.  The  fibres  of  the  hypoglossus  will  always  require  division 
to  admit  of  the  ligature  to  be  applied.    Fig.  172  illustrates  these  points. 

An  excellent  paper  on  this  subject,  by  M.  Demarquay,  may  be  referred  to  ('  Gaz.  Med. 
de  Paris,'  1867). 

The  facial  artery  is  always  to  be  found  in  the  greater  part  of  its  course  close  to  the 
anterior  border  of  the  masseter  muscle,  where  it  is  only  covered  in  by  skin,  platysma,  and 
fascia ;  and,  at  this  part,  a  transverse  or  ob- 
lique incision  at  the  lower  insertion  of  the 
muscle  will  expose  the  artery,  where  it  can 
be  ligatured  {vide  Fig.  170).  It  is  difficult 
to  understand  under  what  circumstances  this 
operation  can  be  called  for,  as  the  artery  can 
be  so  readily  controlled  by  pressure,  an  acu- 
pressure needle  and  twisted  suture  over  it 
being  the  best  form  to  employ.  But  where 
the  artery  comes  off  from  the  external  carotid 
and  lies  in  the  submaxillary  gland  beneath 
the  jaw,  it  is  somewhat  deep,  and  an  operation 
for  its  ligature  by  no  means  easy.  I  have, 
however,  had  only  one  opportunity  of  prac- 
tising this  operation,  and  it  was  on  a  lady  a?t. 
25,  who  was  suffering  from  a  cirsoid  aneu- 
rism of  the  vessel  as  it  passed  through  the 
submaxillary  gland.  The  operation  was  suc- 
cessful. I  saw  the  case  with  Dr.  Helsham, 
of  Brixton. 

The  temporal  artery  can  always  be 
found  and  pressed  upon  in  front  of  the  pinna 
of  the  ear,  over  the  zigoma.  It  lies  buried  in 
the  dense  cellular  tissue  which  exists  in  this 
spot  beneath  the  skin  and  fascia,  and  can 
readily  be  exposed  by  a  vertical  or  oblique  incision  an  inch  long,  one-third  of  an  inch 
in  front  of  the  tragus. 

The  occipital  artery  can  be  traced  by  a  line  drawn  from  the  mastoid  process  to 
the  occipital  protuberance,  and  lies  beneath  the  skin  and  cranial  aponeurotic  origins  of  the 
sterno-mastoid  and  splenius  trachelo-mastoid  and  digastric  muscles,  which  must  be  divided 
to  reach  the  vessel  in  the  deep  part  of  its  course.  The  artery  can  be  felt  about  the  centre 
of  the  line  mentioned. 


Ligature  of  A.  Lingual.  B.  External  carotid.  C.  Occipi- 
tal.   D.  Temporal.    E.  Facial.] 


Ligature  of  the  Subclavian  Artery. 

[Post,  of  New  York,  it  is  said,1  was  the  first  to  successfully  ligate  this  artery.  The 
operation  was  done  in  1817.] 

This  operation  in  the  Jirst  part  of  the  vessel's  course  has  been  performed  twelve  times, 
but  never  with  success.  It  is  an  unscientific  as  well  as  an  unsuccessful  operation,  and,  for 
disease,  it  is  scarcely  a  justifiable  proceeding,  though  for  a  wound  it  may  perhaps  be  enter- 
tained.   The  incision  for  the  operation  would  be  similar  to  that  for  the  innominate. 

The  point  usually  selected  for  the  application  of  a  ligature  to  the  subclavian  is  in  the 
third  part  of  its  course,  where  the  artery  emerges  from  behind  the  scalenus  muscle.  This 
operation  may  be  demanded  for  aneurism  of  the  axillary  artery  or  for  a  wounded  vessel. 

Aneurism  may  affect  the  subclavian  artery  in  any  part  of  its  course  ;  it  may  involve  the 
whole  of  the  artery,  or  be  confined  to  its  first  or  third  portion.  When  situated  on  the 
artery  to  the  inner  side  of  the  scaleni  muscles,  it  may  be  mistaken  for  an  innominate  or 

['  Agnew's  Surgery.] 
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aortic  aneurism  ;  or  a  common  aneurism  may  involve  all  these  vessels  on  the  right  side  of 
the  body.  When  affecting  the  artery  external  to  the  scaleni,  it  is  most  frequently  asso- 
ciated with  disease  of  the  axillary  artery. 

The  diagnosis  of  subclavian  aneurism  is  consequently  by  no  means  easy,  and  is  thus 
referred  to  by  Nelaton  : — 

"  In  subclavian  aneurism  the  tumor  extends  generally  externally  to  the  clavicular  origin 
of  the  sterno-mastoid  muscle,  reaching  the  posterior  and  inferior  triangle  of  the  neck  ; 
becomes  more  elongated  transversely  than  vertically ;  the  bruit  is  propagated  more  to- 
wards the  axilla  than  the  neck,  and  remains  the  same  on  compressing  the  carotid ;  the 
radial  pulse  enfeebled  ;  the  limb  painful  and  oedematous,  and  incommoded  in  its  move- 
ments. In  carotid  aneurism  the  tumor  is  seated  between  the  sternal  and  clavicular  origins 
of  the  sterno-mastoid  muscle,  becomes  more  elongated  in  a  vertical  direction  than  in  a 
transverse  one,  and  on  auscultation  gives  to  the  ear  a  bruit  de  souffle,  which  is  propagated 
more  towards  the  side  of  the  neck  than  the  arm,  with  diminution  of  the  arterial  pulsation 
in  the  corresponding  side  of  the  face  and  cranium,  and  without  weakening  the  radial  pulse 
on  the  same  side.  In  innominate  aneurism  the  tumor  is  placed  under  the  sternum,  or  at 
the  inner  border  of  the  sternal  portion  of  the  sterno-mastoid  muscle,  with  weakening  of 
the  pulse  in  the  subclavian  and  carotid  arteries,  and  with  absence  of  the  other  signs  pecu- 
liar to  the  two  other  forms." 

The  prognosis  must  always  be  regarded  as  unfavorable,  for  these  aneurisms  are  pecu- 
liarly liable  to  become  diffused  even  in  the  early  stage  of  their  development  as  a  visible 
tumor ;  yet  there  are  several  instances  on  record  of  their  slow  progress,  and  some  fortu- 
nate examples  of  their  ultimate  cure  by  natural  efforts. 

The  Treatment  of  these  aneurisms  is  most  unsatisfactory,  the  space  at  the  disposal  of 
the  sui-geon  being  so  limited  that  he  is  at  a  loss  to  know  where  he  can  attack  the  disease 
by  the  few  means  that  are  at  command.  Ligature  of  the  first  portion  of  the  subclavian, 
ligature  of  the  innominate,  the  distal  ligature  of  the  subclavian  and  axillary  arteries,  and 
ligature  of  the  carotid,  have  all  been  performed,  and,  with  one  exception,  been  attended 
witli  fatal  results.  The  exceptional  case  is  that  of  Dr.  Smyth,  of  New  Orleans,  who  tied 
the  innominate  and  carotid,  and  subsequently  the  vertebral  artery  on  the  fifty -fourth  day. 
It  is  only  in  small  aneurisms,  occupying  the  third  portion  of  the  artery  and  the  commence- 
ment of  the  axillary,  that  the  operation  of  tying  the  subclavian  external  to  the  scaleni  has 
been  successfully  performed,  and,  in  some  of  these  instances,  the  outer  fibres  of  the  scalenus 
anticus  muscle  have  been  obliged  to  be  divided. 

The  amputation  at  the  shoulder -joint  on  the  distal  side  of  the  aneurism  has  been  sug- 
gested by  surgeons  for  the  cure  of  the  disease.  It  has  too  been  successfully  performed  by 
Professor  Spence,  of  Edinburgh. 

Galvano-puncture  has  been  successful  in  one  case  by  Abeille ;  and  escharotics  in 
another  by  Bonnet.  Manipulation  has  been  employed  by  Fergusson  in  two  cases,  and  by 
Lidell  in  one  case,  with  satisfactory  results  in  the  latter  one  only.  A  case  of  Porter's  may 
also  be  accepted  as  successful.  Direct  compression  of  the  aneurism  has  been  tried  by 
Warren  with  a  favorable  issue,  although  much  danger  was  risked  in  the  proceeding.  Cor- 
ner's case  ('  Med.-Chir.  Trans.,'  vol.  lii),  though  one  not  actually  of  the  same  kind,  was  a 
very  good  instance  of  the  value  of  preventing  an  aneurism  from  enlarging,  and  exerting 
such  moderate  compression  as  to  incite  fibrinous  deposition  in  the  interior  of  the  sac. 
Poland's  case  of  successful  pressure  on  the  artery  on  the  cardiac  side  of  the  aneurism  is 
quite  exceptional.  Gay  also  has  recently  met  with  success.  The  use  of  acupressure  by 
Porter,  though  successful  on  the  distal  side  of  the  aneurism,  proved  fatal  when  applied  on 
the  cardiac  side  to  the  innominate  artery,  and  injection  into  the  sac  was  performed,  in  one 
case  with  a  fatal  result.  Langenbeck  has  recently  injected  the  parts  over  the  aneurism 
with  a  solution  of  ergotin,  the  object  being  to  cause  contraction  of  the  aneurismal  sac. 
[The  first  instance  in  which  Levis  introduced  horse-hair,  as  already  mentioned,  was  a 
subclavian  aneurism.]  Such  is  a  list  of  the  means  which  have  been  resorted  to,  but  the 
success  has  never  been  great.  The  question  naturally  arises,  therefore,  whether  we  should 
not  discard  such  measures,  and  treat  these  aneurisms  on  the  ordinary  principles  of  internal 
aneurisms,  by  rest,  attention  to  diet,  and  medicinal  remedies. 

Mr.  Poland,  in  an  admirable  essay  in  the  '  Guy's  Reports'  for  1870,  gives  a  very  favor- 
able return  of  cases  which  he  has  been  able  to  collect  in  reference  to  this  point.  It  stands 
thus : — 

Out  of  13  that  underwent  general  and  local  treatmeat  7  recovered,  1  was  relieved,  and 
5  died ;  out  of  22  cases  in  which  an  expectant  treatment  only  was  pursued,  4  recovered 
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and  18  died  ;  thereby  giving  a  total  of  11  recoveries  and  23  deaths,  1  being  relieved.  Of 
the  23  fatal  cases,  the  duration  of  life  was  noticed  in  17. 

In  21  cases  in  which  the  subclavian  artery  was  ligatured  in  the  third  part  of  its  course 
for  aneurism,  9  recovered  (in  6  of  these  it  was  the  left  artery  that  was  ligatured),  and  12 
died :  8  of  the  deaths  were  due  to  hemorrhage,  and  4  to  brain  complications  or  other 
symptoms.  Poland's  facts  thus  accord  well  with  Koch's,  who  gives  3G  recoveries  out  of 
Go  cases,  something  less  than  half  dying,  a  success,  which  is  certainly  encouraging  to 
induce  surgeons  to  undertake  the  operation.  [Wyeth  gives  a  table  of  286  ligations  of 
this  artery.] 

The  operation  It  has  been  already  stated  that  the  application  of  a  ligature  to  the 

subclavian  in  the  first  part  of  its  course  is  scarcely  a  justifiable  operation;  but  when  under- 
taken, the  incision  on  the  right  side  would  be  similar  to  that  for  the  innominate;  on  the 
left  side  it  is  scarcely  practicable  on  account  of  the  depth  and  relations  of  the  artery. 

In  the  third  part  of  its  course  the  operation  should  be  performed  as  follows  (the  method 
being  similar  for  both  sides).  The  patient  should  be  raised  on  a  pillow  with  his  head 
thrown  back  and  face  turned  to  the  opposite  side,  an  assistant  drawing  the  arm  down  as 
much  as  possible  to  depress  the  shoulder.  An  incision  three  or  four  inches  long  should 
then  be  made  on  the  upper  surface  of  the  middle  of  the  clavicle  (Fig.  172) ;  not  above  the 


Fig.  172. 


Ligature  of  subclavian  and  lingual  arteries. 


bone,  as  the  external  jugular  vein  might  then  be  wounded.  Some  surgeons  advise  the 
skin  to  be  drawn  down  from  the  neck  upon  the  clavicle,  so  as  to  diminish  this  risk.  In 
this  incision  the  skin  with  the  superficial  fascia  and  platysma  will  be  divided.  The  deep 
fascia  is  then  seen  with  the  external  jugular  vein  coursing  over  it.  This  must  be  held 
aside  with  a  retractor.  When  its  division  is  a  necessity,  it  should  be  done  after  the 
application  of  two  ligatures,  one  above  and  another  below  the  line  of  section.  The  cer- 
vical fascia  can  then  be  divided  the  whole  extent  of  the  wound,  which  must  be  done  with 
care  on  a  director;  and  should  more  room  be  wanted,  a  portion  of  the  sterno-mastoid  or 
trapezius  muscle  may  be  divided.  The  knife  is  now  to  be  laid  aside  and  the  artery  looked 
for  in  the  space  exposed,  the  parts  being  separated  by  a  director  or  the  handle  of  the 
scalpel.  The  vessel  will  be  found  just  on  the  outer  side  of  the  scalenus  anticus  muscle 
(the  edge  of  which  can  generally  be  felt)  and  behind  the  tubercle  on  the  first  rib,  a  point 
which  can  almost  always  be  made  out.  Several  arteries  of  large  size  will  probably  be 
found  crossing  this  space,  as  well  as  many  veins.  The  supra-scapular  artery  and  vein 
24 
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will  always  be  seen  behind  the  clavicle.  The  brachial  plexus  lies  above  and  behind  the 
subclavian  artery,  the  subclavian  vein  in  front  and  below.  When  the  vessel  is  Been  or 
felt,  the  sheath  is  to  be  opened  and  the  aneurism  needle  passed  around  it  from  above 
downwards,  care  being  taken  not  to  injure  the  vein  or  include  a  nerve. 

Ligature  of  the  Axillary  Artery. 

This  is  a  rare  operation,  although  it  may  be  demanded  for  some  wound  of  the  vessel, 
or,  for  aneurism  of  the  brachial.  It  may  be  performed  in  two  positions,  either  imme- 
diately below  the  clavicle,  or,  in  the  axilla. 

The  subclavicular  operation  is  carried  out  by  an  incision  made  immediately 
below  the  bone  from  the  coracoid  process  to  its  sternal  end,  dividing  integument  and 
fascia,  yet  carefully  avoiding  the  cephalic  vein  that  runs  along  the  anterior  border  of  the 

deltoid  to  join  the  axillary.  The 
clavicular  origin  of  the  pectoral 
muscle  may  then  be  divided, 
and  the  deep  fascia  or  costo- 
coracoid  membrane  covering  in 
the  sheaths  of  the  vessels  will 
be  exposed  and  divided.  In 
this  step  of  the  operation,  some 
of  the  branches  of  the  thoracic 
acromial  artery  will  come  into 
view,  and  if  wounded,  must  be 
secured.  The  coracoid  inser- 
tion of  the  pectoralis  minor 
can  also  be  seen.  The  fascia 
covering  in  the  vessels  will  then 
be  exposed,  and  on  laying  it 
open  the  greatest  care  is  neces- 
sary, as  the  axillary  vein  lies 
immediately  beneath  it,  while 
above  will  be  found  the  vessel 
resting  on  the  first  intercostal  muscle.  The  brachial  plexus  is  above  and  behind.  The 
axillary  vein  should  be  drawn  downwards  and  the  aneurism  needle  passed  from  below 
upwards,  care  being  taken  not  to  include  the  external  respiratory  nerve  of  Bell  that  passes 
behind  the  artery.  When  the  vessel  has  been  exposed,  the  passage  of  the  ligature  will 
be  facilitated  by  bringing  the  arm  down  to  the  side  of  the  body.  On  the  dead  subject  this 
operation  is  not  difficult,  but  the  number  of  veins  and  arteries  that  exist  in  the  space 
must  ever  render  the  operation  on  the  living  far  from  easy.  [The  vessel  may  also  be 
exposed  by  working  between  the  sternal  and  clavicular  portions  of  the  great  pectoral 
muscle.] 

To  tie  the  axillary  artery  in  the  axilla,  the  arm  should  be  well  raised 
upwards,  and  the  course  of  the  vessel  marked  out  slightly  posterior  to  the  middle  line  of 
the  axilla.  An  incision  should  then  be  made  along  the  inner  margin  of  the  coraco- 
brachialis  muscle  through  the  skin  and  fascia  for  about  two  or  three  inches,  and  the  deep 
fascia  exposed.  This  should  be  carefully  divided  to  the  whole  extent  of  the  wound,  when 
the  artery  with  its  attendant  nerves  and  veins  will  come  into  view.  In  this  stage  of  the 
operation,  the  forearm  should  be  flexed  on  the  arm  to  relax  the  parts.  The  vessel,  as  a 
rule,  has  the  median  nerve  on  its  outer  side  and  nearer  to  the  pectoralis  major  muscle,  and 
the  vein  and  ulnar  nerve  to  its  inner  side.  The  internal  cutaneous  nerve  is  in  front. 
(  Vide  Fig.  173.) 

Mr.  Guthrie  condemned  the  subclavicular  operation  altogether,  and  advised  the  surgeon 
to  expose  the  artery  by  an  incision  three  inches  long,  carried  upwards  along  its  course, 
commencing  at  the  lower  border  of  the  pectoral  muscle  ;  yet  few  have  followed  this  advice, 
most  surgeons  preferring  the  operation  named  subclavicular,  one  of  its  modifications,  or 
the  ligature  of  the  subclavian.  Mr.  Erichsen  for  the  superior  operation  prefers  an  incision 
made  from  the  centre  of  the  clavicle  downwards  in  the  course  of  the  vessel  to  the  middle 
of  the  anterior  fold  of  the  axilla,  such  incision  necessitating  the  division  of  the  great  pec- 
toral muscle,  and  often  of  the  small.  He  says  "that  this  division  need  not  leave  any 
permanent  weakness  of  the  limb,  as  by  proper  position  ready  union  may  be  effected 
between  the  parts." 


Fig.  173. 


Ligature  of  axillary  artery. 


LIGATURE   OF  ARTERIES. 


371 


In  all  these  operations  on  the  axillary  artery,  the  surgeon  must  ever  be  on  the  outlook 
for  abnormal  division  and  relations  of  the  vessel. 

Ligature  of  the  brachial  artery  may  be  demanded  for  direct  injury  to  the 
vessel,  hemorrhage  from  a  wound  of  one  of  its  divisions  in  the  hand  or  forearm  which 
cannot  be  treated  locally,  aneurism,  &c,  and  can  be  performed  readily  in  any  part  of  its 
course.  The  middle  of  the  arm  is  the  best  point  to  choose.  The  course  of  the  vessel  is 
indicated  by  a  line  drawn  from  the  middle  of  the  axilla  to  the  inner  side  of  the  biceps 
tendon  at  the  bend  of  the  elbow,  while  the  inner  border  of  the  biceps  muscle  is  the  guide 


Fig.  174. 


Ligature  of  brachial  artery. 

to  the  incision.  The  vessel  may  be  exposed  by  a  cut,  two  or  three  inches  long,  made  in 
this  position,  with  the  arm  extended  and  supinated.  The  skin,  which  is  always  thin,  and 
the  fascia  should  be  carefully  divided,  and  the  deep  fascia  which  is  thus  exposed  ought 
then  to  be  laid  open,  but  with  care,  for  the  basilic  vein  lies  immediately  below  it  on  the 


Fig.  175. 
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Ligature  of  brachial  artery. 


inner  side  of  the  brachial  artery.  The  ulnar  nerve  will  be  found  on  the  inner  side  of  the 
vein,  and  the  median  in  front  of  the  artery,  but  there  is  no  regularity  in  these  relations  ; 
consequently  much  care  is  required  in  finding  the  vessel  and  discretion  in  tying  it,  for  a 
high  division  of  the  vessel  or  the  existence  of  some  vas  aberrans  may  mislead  and  confuse. 
When  the  right  vessel  has  been  found,  the  application  of  a  ligature  is  readily  concluded. 
In  performing  this  operation  care  must  be  taken  not  to  open  the  sheath  of  the  biceps 
muscle,  and  it  should  be  remembered  to  flex  the  forearm  on  the  arm,  after  the  division  of 
the  deep  fascia  has  taken  place.  In  several  cases  in  which  the  occlusion  of  this  artery 
was  required,  I  have  divided  it  and  torsed  both  ends  with  excellent  results. 

Ligature  of  the  brachial  in  its  lower  third  is  now  rarely  performed.  In 
the  days  of  bleeding,  it  was  by  no  means  unfrequently  required  for  traumatic  aneurism, 
though  it  has  never  fallen  to  my  lot  to  witness  its  performance  for  such  a  cause,.  The 
operation  may  be  performed  with  the  forearm  extended,  by  making  an  incision  two  and  a 
half  inches  long  on  the  inner  side  of  the  tendon  of  the  biceps,  care  being  taken  to  avoid 
the  large  veins  that  ramify  in  the  superficial  fascia.  The  tendinous  aponeurosis  of  the 
biceps  will  then  come  into  view,  and,  on  its  division,  the  artery  will  be  exposed  with  its 
venae  comites — the  tendon  of  the  biceps  being  on  its  outer  and  the  median  nerve  on  its 
inner  side.  The  forearm  should  then  be  flexed  after  the  artery  has  been  exposed,  when  a 
ligature  ran  be  passed  without  trouble. 
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Ligature  of  the  radial  artery — A  line  drawn  from  the  outer  side  of  the  bicepa 
tendon,  at  the  bend  of  the  elbow,  to  half  an  inch  internal  to  the  styloid  process  of  the  radius 
at  the  wrist,  marks  out  with  sufficient  clearness,  the  course  of  the  radial  artery,  and  the 
vessel  may  be  tied  in  any  part  of  it.    In  the  upper  third  of  the  forearm  (Fig.  176),  between 


Fig.  176. 
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Ligature  of  radial  artery. 

the  supinator  longus  on  the  outer  and  pronator  teres  on  the  inner  side,  it  can  be  found  by 
an  incision  two  inches  long  made  in  the  line  above  mentioned,  dividing  the  integument 
and  deep  fascia,  care  being  taken  not  to  divide  the  large  cutaneous  veins  unnecessarily. 
On  separating  the  muscles  with  the  handle  of  the  knife,  the  forearm  being  partially  flexed, 
the  artery  will  be  brought  into  view  with  its  vena?  comites,  the  nerve  being  to  its  outer 
side.  A  ligature  can  then  be  easily  passed  round  the  vessel.  I  have  had  to  cut  down  upon 
the  radial  artery  in  this  part  of  its  course  for  a  traumatic  aneurism  the  result  of  a  punctured 
wound,  when  I  divided  the  vessel  and  twisted  both  ends,  convalescence  speedily  following. 

At  the  lower  third  the  vessel  may  be  found  external  to  the  flexor  carpi  radialis 
muscle,  but  internal  to  the  supinator  longus.  It  lies  beneath  the  deep  fascia,  and,  on  the 
division  of  this,  the  artery  can  readily  be  found  (Fig.  177).    On  the  dead  subject,  the 


Fig.  177. 


principal  cause  of  difficulty  in  applying  the  ligature  lies  in  the  fact,  that  students  look  for 
the  artery  too  superficially,  mistaking  the  superficial  radial  vein  for  the  deep.  I  have 
had  to  ligature  or  twist  the  radial  above  the  wrist  on  seven  occasions  for  aneurism  ;  in 
six  for  traumatic  aneurism  situated  in  front  of  the  wrist,  and  in  the  other  for  aneurism  on 
its  dorsal  end.    In  all  a  good  result  ensued. 

Ligature  of  the  ulnar  artery  This  vessel  lies  beneath  the  superficial  layer  of 

muscles  in  the  upper  half  of  its  course,  and,  in  the  lower,  it  is  found  between  the  tendons 
of  the  flexor  carpi  ulnaris  on  the  inner  side  and  flexor  sublimis  digitorum  on  the  outer, 
being  covered  with  integument  and  deep  fascia.  Its  position  is  roughly  indicated  by  a 
line  drawn  from  the  inner  side  of  the  biceps  tendon  to  the  radial  side  of  the  pisiform  bone, 
the  upper  part  of  the  vessel  describing  a  curve  with  the  concavity  outwards. 

To  ligature  the  artery  in  the  upper  half  of  its  course,  an  oblique  incision  must  be  made 
crossing  the  line  above  indicated,  and  the  radial  border  of  the.  flexor  carpi  ulnaris  should 
be  found.  Through  this  the  incision  must  be  made,  when  the  artery  will  be  seen  between 
the  two  layers  of  muscles.  This  operation  is  very  difficult  and  uncertain,  and  it  is  an 
open  question  whether  it  ought  to  be  performed.  I  am  disposed  to  think  that  the  brachial 
under  all  circumstances  ought  to  be  tied  rather  than  have  recourse  to  it. 

To  tie  the  ulnar  above  the  wrist  is  not  more  difficult  than  to  tie  the  radial 
(Fig.  177).  An  incision  along  the  outer  side  of  the  flexor  carpi  ulnaris,  dividing  skin,  super- 
ficial and  deep  fascia,  exposes  the  vessel,  with  its  vena?  comites,  and  the  nerve  on  its  inner 
side.    A  ligature  can  easily  be  passed  round  it.    The  drawings  well  illustrate  these  points. 
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Hemorrhage  from  the  palm  of  the  hand  is  always  alarming  and  troublesome, 
more  particularly  from  a  punctured  wound.  In  a  superficial  incised  wound  the  vessel 
may  generally  be  found  and  ligatured  or  twisted,  but,  in  the  case  of  a  deep  wound,  it  is 
neither  expedient  nor  justifiable  to  cut  into  and  explore  for  such  a  purpose. 

When  the  vessel  cannot  be  tied,  a  graduated  compress  may  be  applied  over  the  wound  and 
the  fingers  flexed  and  bound  down  over  a  ball  or  block  of  wood,  the  arm  being  well  raised 
in  ;i  vertical  position.  This  dressing  should  not  be  undone  for  at  least  five  or  six  days.  If 
these  means  fail,  which  they  rarely  do  when  efficiently  employed,  the  radial  and  ulnar 
arteries  may  be  compressed  with  acupressure  needles,  and  should  this  prove  unsuccessful, 
the  application  of  a  ligature  to  the  brachial  artery  may  be  required.  In  neglected  cases 
where  the  parts  are  all  infiltrated  and  boggy,  this  practice  may  be  called  for  at  once.  It 
is  well,  however,  before  resorting  to  this  practice,  to  try  extreme  flexion  of  the  forearm 
upon  the  arm,  with  forced  supination  of  the  hand,  with  or  without  a  pad  at  the  bend  of 
the  arm  ;  as  it  is  now  well  known,  that  by  this  position  the  circulation  through  the  brachial 
artery  can  be  completely  arrested;  indeed,  under  all  circumstances,  whether  for  injury  or 
disease  of  the  arteries  of  the  hand  and  forearm  in  which  surgical  interference  is  requisite, 
it  would  be  well  to  remember  this  treatment,  it  being  most  effective.  It  should  be  known, 
however,  that  repeated  hemorrhage  may  take  place  from  the  palm  of  the  hand  from  the 
presence  of  a  sloughing  tendon.  In  illustration  of  this  I  may  mention  a  very  interesting 
case  I  had  with  Dr.  Bunny,  of  Newbury,  where  a  gentleman,  get.  33,  had  his  middle 
finger  bent  back  so  forcibly  by  a  cricket  ball  as  to  cause  rupture  of  the  integument  in 
front  of  the  extreme  joint,  and  laceration  of  the  flexer  tendons  of  the  finger  about  the 
wrist.  Suppuration  and  sloughing  of  the  tendons  followed,  attended  by  repeated  attacks 
of  palmer  hemorrhage,  which  ceased  at  once  on  the  removal  of  the  dead  tendons. 
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This  operation  may  be  required 
for  aneurism  of  the  common  fem- 
oral artery,  or  for  any  other  affec- 
tion in  which  it  is  necessary  to 
anest  the  flow  of  blood  through 
the  lower  extremity.  It  should 
not,  however,  be  performed  for 
any  disease  unless  pressure  of  the 
artery,  digital  or  instrumental, 
has  proved  ineffectual  or  is  inap- 
plicable, for  Mapother  ('  Dub. 
Med.  Tress,'  1865),  Eck  ('St. 
Barthol.  Hosp.  Rep.,'  18G6),  and 
Hilton  ('  Med.-Chir.  Trans.,' 
1869)  have  all  recorded  instances 
of  cure  of  inguinal  aneurism  by 
these  means.  The  operation  of 
ligature  is,  however,  a  successful 
one,  and  Norris  and  Cutter  give 
forty-seven  fatal  cases  out  of  153 
('Am.  -lour.  Med.  Sci.,'  1847  and 
1861).  I  have  performed  it  on 
six  occasions,  and  in  all  with  suc- 
cess. The  course  of  the  vessel 
is  clearly  indicated  by  a  line 
drawn  from  the  left  side  of  the 
navel  where  the  aorta  bifurcates, 
to  the  middle  of  Poupart's  liga- 
ment— the  upper  third  of  this  line 
corresponding  to  the  common 
iliac,  and  the  lower  two-thirds  to 
the  external. 

Abernethy,  in  1796,  was  the 
first  to  ligature  the  vessel.  The 


The  External  Iliac  Artery. 

Fig.  178. 
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Ligature  of  external  iliac  and  superficial  femoral  arteries. 
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incision  he  practised  was  vertical  in  the  course  of  the  artery,  beginning  an  inch  above 
Poupart's  ligament.  The  peritoneum,  however,  is  too  much  disturbed  by  this  proceeding, 
as  well  as  the  abdominal  walls  weakened.  The  best  incision  is  that  employed  by  Sir  A. 
Cooper,  a  slightly  curved  one,  about  half  an  inch  above  Poupart's  ligament,  and  to  the 
inner  side  of  its  centre,  curving  upwards  and  outwards  for  about  three  inches  towards  the 
anterior  superior  spine  of  the  ilium.  (Fig.  178.)  This  incision  should  divide  all  the  soft 
parts  superficial  to  the  external  oblique  muscle.  All  vessels  that  are  divided  should  be 
secured. 

The  tendon  of  the  external  oblique  muscle  should  then  be  divided  the  whole  length  of 
the  skin  wound,  together  with  the  internal  oblique  and  transversalis  muscle  when  they 
cannot  be  drawn  outwards,  and  care  should  be  taken  not  to  injure  the  peritoneum ;  the 
cord  which  then  comes  into  view  should  be  drawn  inwards  and  the  parts  held  well  aside 
by  hooked  retractors.  With  the  fingers,  the  transversalis  fascia  should  be  torn  through 
from  Poupart's  ligament,  the  peritoneum  raised  upwards,  and  the  sheath  of  the  vessel  ex- 
posed, the  vein  being  to  the  inner  side  of  the  artery.  By  means  of  a  director  and  forceps, 
the  sheath  can  readily  be  opened  and  a  ligature  passed,  the  needle  being  introduced  between 
the  vein  and  artery.  To  divide  the  transversalis  fascia,  the  whole  length  of  the  wound,  is 
an  unnecessary  and  dangerous  proceeding ;  but  to  deal  with  it  as  suggested  above  is  an 
extra  protection  to  the  peritoneum,  and  in  no  way  renders  the  operation  more  difficult; 
indeed,  I  have  been  led  to  believe,  that  it  facilitates  the  operation.  It  certainly  does  this 
on  the  dead  subject,  and  in  the  six  cases  in  which  I  have  been  called  upon  to  perform  it 
on  the  living  this  opinion  was  confirmed.    The  genito-crural  nerve,  which  lies  upon  the 

vessel,  should  not  be  included  in  the  ligature. 
The  operation,  however,  is  only  applicable 
for  tumors  situated  below  Poupart's  liga- 
ment ;  for  others,  Abernethy's  operation,  or 
that  suggested  for  the  common  iliac,  should 
be  selected. 

Ligature  of  the  common  iliac  ar- 
tery has  been  performed  about  thirty-nine 
times,  and  only  ten  times  with  success.  It 
was  first  successfully  performed  by  Mott,  of 
New  York,  in  1827.  I  have  seen  it  done 
but  once,  and  then  by  my  colleague  Mr. 
Cock  in  18G3,  on  a  man  aet.  27,  and  also 
with  success. 

To  expose  the  vessel,  the  incision  must  be 
long,  its  length  being  determined  by  the  size 
of  the  aneurism  and  depth  of  the  artery.  A 
curved  incision  commencing  outside  the  in- 
ternal ring  and  passing  upwards  and  outwards 
as  for  the  external  iliac  artery,  appears  to  be 
the  best,  the  muscles  being  divided  to  an 
equal  extent.  The  transversalis  fascia  must 
be  laid  open  or  torn  through  and  the  perito- 
neum turned  iqwards.  It  is  at  this  part  of 
the  operation  that  the  greatest  difficulties  arise,  for  as  soon  as  the  transversalis  fascia  is 
divided,  the  peritoneum  covering  the  intestine  bulges  into  the  wound.  This  membrane 
also  is  frequently  found  adhering  to  the  aneurismal  sac,  and  much  difficulty  is  felt  in  sepa- 
rating it.  This  was  markedly  so  in  Mr.  Cock's  case.  The  oozing  of  blood  into  the  wound 
also  masks  the  vessel.  The  depth  of  the  wound,  likewise,  renders  the  application  of  the 
ligature  a  matter  of  great  difficulty.  Nevertheless,  these  difficulties  can  be  overcome  by 
care  and  good  aids.  The  operation  is  similar  to  that  last  described,  though  more  difficult. 
In  1846,  Mr.  Stanley  ligatured  the  common  iliac  artery  by  an  operation  suggested  by  Sir 
P.  Crampton,  and  described  by  Skey — The  patient  was  placed  upon  his  side,  and  an  in- 
cision made  from  the  end  of  the  last  rib  downwards  and  forwards  in  front  of  the  iliac  crest, 
the  transversalis  fascia  was  divided,  and  the  peritoneum  rolled  up.  The  common  iliac 
artery  was  then  found  and  tied  with  apparent  facility.  On  the  dead  body,  this  operation 
is  far  from  difficult,  and  promises  to  be  of  service  to  the  living  when  the  aneurismal  tumor 
is  large  and  high  up.  Indeed,  it  is  probably  the  better  operation  of  the  two  given.  The 
abdominal  aorta  too,  could  be  ligatured  by  the  same  means.  (Fig.  169,  page  362.) 
Ligature  of  the  internal  iliac  Stevens,  of  Vera  Cruz,  in  1812,  was  the  first 


[Fig.  179. 


Ligation  of — A.  Common  iliac.    B.  External  iliac. 
C.  Femoral,  in  Scarpa's  triangle.] 
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to  perform  this  operation  in  a  case  of  gluteal  aneurism,  occurring  in  a  negress,  and  the 
operation  proved  successful.  Since  Ins  time,  the  operation  has  been  repeated  eleven  times, 
and  in  six  with  success.  The  incision  and  steps  of  the  operation  are  the  same  as  for  the 
common  iliac.  Stevens,  however,  cut  down  through  the  anterior  abdominal  walls,  simi- 
lar to  Abernethy's  operation  for  the  external  iliac.  It  should  not,  however,  be  performed 
for  gluteal  aneurisms  unless  rapidly  increasing  till  other  means  of  cure  have  been  tried 
and  failed,  such  as  pressure  upon  the  aorta  or  common  iliac,  or  even  galvano-puncture. 
Besides  Holmes  has  clearly  shown  in  his  College  lectures,  that  in  cases  of  imperfect  or 
ruptured  sacs,  either  the  operation  of  Anel  or  that  in  which  the  sac  itself  is  opened  should 
be  practised. 

In  operating  upon  any  of  the  iliac  vessels  it  should  be  remembered  that  great  variety 
exists  as  to  their  length.  When  the  common  iliac  is  long,  its  branches  are  short,  and 
vice  versa. 

Ligature  of  the  Femoral  Artery. 

This  vessel  can  be  tied  in  any  part  of  its  course,  and  when  the  thigh  is  straight,  a  line 
drawn  from  the  centre  of  Poupart's  ligament  to  the  centre  of  the  popliteal  space,  will  mark 
out  its  position  with  tolerable  accuracy.  When  the  thigh  is  abducted  and  rotated  outwards, 
a  line  drawn  from  the  same  point  above  to  the  inner  side  of  the  inner  condyle  indicates  the 
upper  half  of  its  course.  In  the  upper  third,  it  is  tolerably  superficial;  in  the  middle  and 
lower,  it  is  covered  by  the  sartorius  muscle,  which  varies  much  in  its  width,  and  by  the 
membrane  forming  the  roof  of  Hunter's  canal.  At  the  present  day,  it  is  an  exceptional 
act  to  ligature  the  vessel  in  Hunter's  canal.  For  popliteal  aneurism,  the  artery  is  generally 
ligatured  in  the  middle  third  of  its  course,  at  the  apex  of  Scarpa's  triangle.  For  aneurism 
of  the  femoral  itself,  the  common  femoral  may  be  tied  below  Poupart's  ligament. 

The  Common  Femoral  is  usually  about  an  inch  and  a  half  in  length,  it  does  not 
exceed  one  inch  in  one  case  in  four ;  while  in  one  in  four  it  is  between  an  inch  and  a  half 
and  two  inches.  (Nunn.)  It  is  from  these  facts  that  surgeons  have  generally  preferred  to 
ligature  the  external  iliac  rather  than  the  common  femoral.  The  two  Porters,  however, 
as  well  as  Macnamara,  of  Dublin,  have  adduced  sufficient  evidence  to  prove  that  success 
may  attend  the  practice,  giving  thirteen  cases  between  them,  and  eleven  proving  suc- 
cessful. On  the  other  hand,  Erichsen  tells  us  that  out  of  twelve  cases  on  record,  three 
only  succeeded — having  evidently  overlooked  the  Dublin  cases.  He  states  also  as  his 
opinion  that  the  operation  "ought  to  be  banished  from  surgery."  But  with  that  I  cannot 
agree,  after  a  careful  perusal  of  the  Dublin  cases  in  the  '  Dublin  Quart.  Journ.,'  1860, 
and  'Brit.  Med.  Journ.,'  Oct.  18G7. 

The  operation,  moreover,  is  not  difficult;  the  vessel  being  readily  exposed  by  a  vertical, 
oblique,  or  transverse  (Porter's)  incision.  The  sheath  of  the  artery  is  then  to  be  opened 
without  touching  the  vein — indeed,  the  vein  should  never  be  exposed — care  being  taken 
not  to  inclose  the  crural  branch  of  the  genito-crural  nerve  running  down  in  front  of  the 
vessel,  in  the  ligature. 

The  main  arguments  against  the  operation  are  founded  on  the  uncertain  length  of  the 
artery,  the  proximity  of  the  ligature  to  large  branches,  and  the  liability  to  gangrene  from 
the  occlusion  of  the  main  nutrient  arteries  of  the  limb.  On  the  other  hand,  there  is  the 
success  of  the  operation,  and  the  facility  with  which  it  can  be  performed.  More  expe- 
rience, however,  is  required  before  the  operation  can  be  recommended,  though  it  should 
not  be  dismissed  without  due  consideration. 

Ligature  of  the  femoral  artery  in  the  middle  third  of  its  course  is  a 
Capital  operation,  and,  moreover,  a  successful  one.  Norris  gives  46  fatal  out  of  188  ope- 
rations for  aneurism  or  one-fourth  of  the  cases  collected  from  all  sources,  from  John 
Hunter's  first  operation  in  1785  down  to  1848,  and  undertaken  too  under  many  different 
conditions.  Syme  informs  us  that  he  has  had  23  successful  cases  consecutively,  and  at 
Guy's  Hospital  during  fourteen  years,  the  femoral  artery  was  tied  for  aneurism  24  times, 
with  only  1  death  from  pyaemia,  and  1  failure,  these  cases  including  6  in  which  pressure 
had  been  tried  and  failed.  Pressure  had  been  employed  in  17,  and  in  11  with  success. 
Mr.  Holmes,  in  his  lectures  at  the  Royal  College  of  Surgeons  in  1874,  moreover,  gives 
some  statistics  of  recent  hospital  practice,  which  possibly  places  the  operation  in  even 
a  better  light,  inasmuch  as  out  of  77  cases  of  popliteal  aneurism  treated  by  ligature  at 
once,  the  deaths  were  11,  or  14  per  cent.,  and  the  failures  15,  or  19  per  cent.;  while  in 
44  other  cases  in  which  the  ligature  was  applied  after  the  treatment  by  pressure  had  failed, 
31  succeeded  and  13  failed,  or  29  per  cent.,  the  mortality  in  the  latter  class  of  cast-,  as 
might  have  been  expected,  being  larger  than  in  the  former. 
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I  may  add,  that  of  124  cases  of  popliteal  aneurism  collected  by  Mr.  Holmes,  pressure 
succeeded  in  66,  and  failed  in  58.  In  44  of  the  08  cases  the  artery  was  tied,  as  seen 
above,  13  of  these  dying;  and  of  the  remaining  14,  amputation  was  practised  in  8,  death 
occurred  in  1,  while  in  4  there  was  no  evidence  of  subsequent  treatment. 

The  operation. — To  tie  the  vessel,  the  limb  of  the  patient  should  be  slightly 
abducted  and  rotated  outwards;  the  leg  being  partially  flexed  and  the  knee  supported  on 
a  pillow.  The  line  of  the  vessel  should  then  be  marked  by  the  eye,  and  the  point  at  which 
the  ligature  is  to  be  applied  determined,  the  lower  part  of  Scarpa's  triangle  being  the 
"point  of  selection."  (Fig.  179.)  An  incision  about  three  inches  in  length  must  then 
be  made  parallel  to  the  vessel,  dividing  the  integument  and  superficial  fascia  down  to  the 
deep  parts;  the  course  of  the  superficial  veins  having  previously  been  ascertained  by 
making  pressure  upon  the  saphena  vein  where  it  joins  the  deep  femoral,  in  order  to  avoid 
it.  If  the  vein  be  in  the  way,  the  incision  can  be  made  by  its  side,  but  generally  it  is  on 
the  inner  side  of  the  wound.  The  deep  fascia  may  then  be  divided,  and  the  inner  border 
of  the  main  guide  to  the  artery,  the  Sartorius  muscle,  looked  for.  This  is  readily  recog- 
nizable by  the  course  of  its  fibres  downwards  and  inwards,  and  underneath  this  the  sheath 
of  the  vessel  is  certain  to  be  found.  The  muscle  having  then  been  gently  separated  from 
its  attachments  by  means  of  the  finger  and  held  outwards  with  a  retractor,  the  sheath  will 
be  exposed  with  the  artery  in  front  and  vein  behind,  the  long  saphenous  nerve  generally, 
and  sometimes  a  nerve  to  the  vastus  internus,  lying  upon  the  vessel.  The  sheath  should 
then  be  opened  with  caution  and  its  inner  side  held  tense,  an  opening  being  made  suffi- 
cient to  expose  the  vessel  and  admit  the  aneurism  needle;  moreover  care  should  be  taken 
to  keep  the  end  of  the  needle  close  to  the  artery,  in  order  that  the  vein  may  not  be  injured 
or  included  in  the  ligature.  The  needle  ought  to  be  passed  from  within  outwards.  The 
ligature  having  been  passed,  the  surgeon  must  satisfy  himself  that  nothing  but  the  artery 
is  surrounded,  and  that  the  right  vessel  has  been  exposed;  he  may  then  tie  it,  readjust 
the  parts,  and  close  the  wound,  covering  the  limb  with  cotton-wool  and  raising  it  on  a 
pillow.  Should  the  vein  be  wounded  by  the  needle,  the  artery  must  not  be  tied  at  the 
point  corresponding  to  the  wound  but  about  an  inch  higher  or  lower,  for  "  the  thread 
would  be  left  in  the  vein  to  act  as  a  seton,  and  phlebitis  could  hardly  fail  to  ensue,  and 
would  most  likely  prove  fatal."  (Holmes.)  The  wound  in  the  vein  should  be  closed  by 
a  fine  ligature. 

A  ligature  may  separate  from  the  femoral  artery  in  nine  or  ten,  or  not  even  for  thirty 
days,  a  wide  difference  existing  on  this  point — an  analysis  of  cases  decisively  proving 
that  no  general  rule  can  be  laid  down  as  to  when  its  separation  may  be  expected. 

Ligature  of  the  Popliteal  Artery. 

I  hardly  know  under  what  circumstances  the  popliteal  artery  may  require  the  applica- 
tion of  a  ligature,  except  for  a  wound ;  as  for  rupture  of  an  artery,  or  for  aneurism  the 
operation  is  as  inapplicable  as  it  would  be  unsuccessful.  Mr.  Poland  has  pointed  out  how 
the  posterior  ligament  of  the  knee-joint  is  frequently  involved  in  the  laceration  of  the  ves- 
sel. Some  years  ago  I  Avas  called  upon  to  cut  down  upon  a  large  needle  that  had  perforated 
the  popliteal  space,  and  become  lost  in  its  tissues;  all  movements  of  the  joint  being  impos- 
sible by  the  pricking  pain  of  its  presence.  I  discovered  the  foreign  body  lying  obliquely 
across  the  popliteal  artery  with  its  point  fixed  in  the  posterior  ligament  of  the  knee-joint. 
The  artery  was  exposed  without  difficulty  by  an  incision  made  along  the  outer  edge  of  the 
semi-membranous  muscle,  the  leg  being  extended.  The  vein  is  more  superficial  than  the 
artery,  and  can  always  be  found  to  its  outer  side  above;  the  nerve  is  still  more  superficial, 
and  above  still  further  out,  but  it  lies  over  the  artery  at  the  back  of  the  knee  and  to  its 
inner  side  where  covered  by  gastrocnemius. 

Ligature  of  the  Posterior  Tibial  Artery. 

Guthrie  brought  the  weight  of  his  great  authority  to  support  the  recognized  practice  of 
tying  a  wounded  vessel  at  the  wounded  part,  even  in  the  case  of  the  deeply  placed  pos- 
terior tibial  and  peroneal  arteries,  and  practically  carried  it  out  in  a  supposed  wound  of 
the  latter  vessel  by  making  a  free  incision  through  the  muscles  of  the  calf  of  the  leg  down 
to  the  wounded  artery.  Arnott,  also,  acting  on  Guthrie's  suggestion,  tied  the  posterior 
tibial  by  this  method,  though  neither  the  report  of  the  case  ('Med.-Chir.  Trans.,'  vol. 
xxix),  nor  Mr.  Arnott's  remarks,  are  encouraging  in  any  way  in  favor  of  its  repetition  ; 
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indeed,  modern  surgeons  have  universally  rejected  the  method  in  favor  of  that  which  has 
now  been  described. 

It  must  be  premised  that  the  vessel  lies  beneath  the  superficial  layer  of  muscles  forming 
the  calf  and  beneath  the  deep  fascia,  the  nerve  being  towards  the  inner  side  above,  but  to 


Fig.  180. 


Ligature  of  posterior  tibial  artery. 

its  outer  side,  in  the  greater  part  of  its  course.  Its  course  too  is  indicated  by  a  line  drawn 
from  the  centre  of  the  popliteal  space  to  a  point  midway  between  the  inner  malleolus  and 
the  tendo  Achillis. 

In  order  to  tie  the  artery,  the  leg  must  be  partially  flexed  upon  the  thigh  and  made  to 
rest  upon  a  pillow  on  its  outer  side,  the  heel  being  raised  to  relax  the  muscles.  An 
incision  about  four  inches  in  length  should  then  be 

made  about  half  an  inch  from  the  edge  of  the  tibia  Fig.  181. 

and  parallel  with  it,  through  the  integument,  down 
to  the  deep  fascia,  avoiding,  if  possible,  any  large 
superficial  veins.  The  deep  fascia  can  then  be  di- 
vided and  the  muscles  exposed.  The  lower  border 
of  the  tibial  origin  of  the  soleus  muscle  should  then 
be  looked  for,  and  beneath  it  a  director  introduced  ; 
the  tibial  origin  of  this  muscle  should  lin  n  be  divided 
the  whole  extent  of  the  wound.  The  glistening  ten- 
dinous covering  of  the  deep  surface  of  the  muscle  is 
an  excellent  guide  to  the  vessel,  and  should  not  be 
mistaken  for  the  deep  fascia  which  lies  deeper,  and 
beneatli  which  is  found  the  vessel.  To  search  for  the 
artery,  the  leg  must  be  well  flexed,  the  heel  drawn 
up,  and  the  muscles  retracted.  The  ligature  can  then 
be  passed  in  the  most  convenient  way. 

On  the  dead  subject  this  operation  is  not  difficult, 
and  on  the  living,  more  particularly  when  performed 
with  the  aid  of  Esmarch's  bandage,  it  can  hardly  be  so  "  difficult,  tedious,  bloody,  and 
dangerous,"  as  Mr.  Guthrie  has  described,  and  as  is  his  own  operation. 

The  operator  should  be  careful,  however,  not  to  divide  the  tibial  origin  of  the  soleus 
too  near  the  tibia,  as  in  doing  so  he  may  penetrate  too  deep  beneath  the  deep  fascia,  and 
thus  lose  his  best  guide,  viz.,  the  glistening  tendinous  tibial  origin  of  the  soleus. 

To  tie  the  artery  at  the  lower  third  of  the  leg  behind  the  inner  malleolus  is  a  simple 
operation.  It  lies  with  the  vena?  comites  at  the  junction  of  the  anterior  with  the  middle 
third  of  the  space  between  the  malleolus  and  the  heel,  the  nerve  being  behind.  It  can 
readily  be  exposed  by  a  curved  incision  two  inches  long  over  the  course  of  the  vessel, 
dividing  integument  and  deep  fascia,  which  is  thick  from  receiving  many  fibres  from  the 
internal  lateral  ligament.  The  relative  position  of  the  vessel  can  easily  be  seen  in  the 
drawing  (Fig.  181). 


of  posterior  tibial  artery  behind 
iuner  malleolus. 
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Ligature  of  the  Anterior  Tibial  Artery. 

This  operation  is  far  from  simple,  inasmuch  as  the  vessel  lies  buried  in  the  upper  two- 
thirds  of  its  course  between  the  muscles  on  the  interosseous  membrane ;  its  course  is  indi- 
cated by  a  line  drawn  from  the  inner  side  of  the  head  of  the  fibula  to  the  base  of  the  great 
toe.  The  surgical  guide  to  the  vessel  is  the  tibialis  anticus  muscle,  which  lies  to  its  inner 
side  throughout  its  course. 

Fig.  182. 
Tibialis  anticus 


ensor  /o/ijius 
ci if/ Horn  m 

Ligature  of  the  anterior  tibial  artery. 


183. 


To  reach  the  vessel  in  the  upper  two-thirds  of  its  extent  it  is  important  to  expose  the 
intermuscular  space  separating  this  tibial  muscle  from  the  extensors  communis  digitorum 
and  proprius  pollicis,  and  the  best  way  to  accomplish  this  is  to  make  an  oblique  incision 

four  inches  long,  commencing  at  the  outer  edge 
of  the  tibia  and  directed  downwards  and  out- 
wards towards  the  external  malleolus,  dividing 
the  integument  and  superficial  fascia.  The  deep 
fascia  will  then  be  exposed,  and  the  first  white 
line  external  to  the  tibia  will  be  found  to  mark 
the  intermuscular  space  outside  the  tibialis  an- 
ticus muscle  in  which  the  anterior  tibial  artery 
is  to  be  found.  The  fascia  over  this  line  may 
then  be  opened,  and  the  muscles  separated,  the 
foot  being  well  flexed  to  facilitate  this  measure. 
The  anterior  tibial  nerve  will  then  come  into 
view,  and  beneath  it  the  artery  will  be  found. 
The  ligature  may  be  passed  as  best  can  be  done. 


_  JZxtensor 
orevis  ttirjUorum 
muscle 


Tendon  of 
m  T'jctensor 
•A/iro/irius 
■>  fioiiicis 


Ligature  of  Dorsal  Arteries  of  the 
Foot. 

The  dorsalis  pedis  artery  should  be 
ligatured  to  the  outer  side  of  the  extensor 
proprius  pollicis  muscle,  by  the  side  of  which  it 
lies.  The  vessel  can  readily  be  exposed  by  an 
incision  made  along  its  course,  the  integument 
and  deep  fascia  being  divided.  (Fig.  183.)  It 
is  crossed  at  its  lower  part  by  the  tendon  of  the  extensor  brevis  digitorum  muscle,  and  the 
nerve  lies  outside  the  vessel,  while  venae  comites  attend  the  artery.  The  tendon  of  the 
last-named  muscle  is  an  infallible  guide  to  the  artery,  as  it  crosses  it,  whilst  the  tendon  of 
the  extensor  proprius  pollicis  muscle  is  the  guide  to  the  incision.  The  surface  line  of  this 
vessel  extends  from  the  middle  of  the  joint  of  the  ankle  to  the  base  of  the  first  metatarsal 
space. 


Ligature  of  dorsalis  pedis  artery. 
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CHAPTEE  XI. 

INJURIES  AND  DISEASES  OF  THE  VEINS. 

The  blood  from  a  wounded  vein  is  black,  flows  in  a  steady  stream,  and  never  jets  out 
as  from  an  artery.  When  mixed  with  arterial  blood,  as  occurs  when  both  artery  and  vein 
are  punctured,  it  appears  as  a  dark  band,  streaming  through  a  red,  or  vice  versa;  the 
relative  thickness  of  the  black  or  red  band  indicating  the  extent  of  the  wound  in  the 
artery  and  vein.  Pressure  on  the  distal  side  of  a  wounded  vein  controls  bleeding,  whilst 
pressure  on  the  cardiac  side  increases  it. 

Wounds  of  veins  unite  as  do  wounds  of  arteries,  the  reparative  process  being  alike  in 
both.  After  a  clean  incision  into  a  vein  repair  may  be  so  perfect  in  a  few  days  as  to  leave 
no  trace  of  injury  behind.  The  Hps  of  a  wound  in  a  vein  readily  unite — as  after  venec- 
tion,  when  kept  together  by  gentle  pressure,  or  the  application  of  a  ligature. 

A  completely  divided  vein  contracts,  though  somewhat  less  than  an  artery ;  it  also 
retracts  into  its  sheath,  and  the  natural  arrest  of  hemorrhage  is  helped  by  these  actions, 
together  with  the  coagulation  of  the  blood  in  the  vein  and  around  its  orifice.  But  these 
processes  are  slow  in  their  action,  very  feeble,  and  practically  insufficient.  Fortunately, 
however,  hemorrhage  from  a  divided  vein  is  easily  arrested  by  well-adjusted  pressure  and 
by  elevation  of  the  limb.  After  amputations,  if  venous  bleeding  persist  on  the  removal 
of  the  tourniquet,  and  should  the  means  just  indicated  have  failed,  the  bleeding  vein  may 
be  acupressed,  ligatured,  or,  what  is  better,  twisted,  to  stop  it.  When  deep  veins  of  large 
size  are  divided  and  cannot  be  treated,  a  fatal  result  rapidly  ensues. 

A  partially  divided  vein  often  gives  much  trouble,  although  not  when  superficial, 
because  the  elevation  of  the  limb,  and  a  compress  carefully  strapped  or  bandaged  over  the 
wounded  part  are  generally  sufficient  to  check  the  bleeding,  and  in  three  or  four  days, 
repair  may  fairly  be  expected. 

Wounds  of  deep  veins,  however,  are  of  grave  importance,  for  they  may  be  so  situated 
that  pressure  cannot  be  applied,  or,  bleeding  may  be  so  profuse  as  to  cause  speedy  death  ; 
and  further,  unhealthy  inflammation  of  the  vein  may  follow  with  all  its  dangers. 

In  wounds  of  any  of  the  veins  of  the  extremities  well-applied  pressure  is,  as  a  rule, 
sufficient  to  arrest  bleeding,  and  give  time  for  repair,  although  when  the  trunk  of  the 
femoral  vein  is  wounded  in  operation,  as  in  ligature  of  the  femoral  artery,  the  opening  in 
the  vein  may  be  taken  up,  when  it  is  in  view,  with  a  pair  of  forceps  and  tied  with  a  tine 
silk  ligature.  The  same  should  be  done  to  a  punctured  wound  of  the  internal  jugular,  or 
any  large  vein.  When  this  practice  cannot  be  carried  out,  the  whole  vein  must  be  tied. 
Wounded  veins,  indeed,  may  be  treated  on  the  same  principles  as  wounded  arteries. 
When  pressure  is  enough  to  arrest  hemorrhage  from  a  vein,  however  large,  the  ligature  is 
not  required  ;  but  when  it  fails,  or  is  inapplicable,  the  ligature  may  be  fearlessly  employed. 
The  dread  of  setting  up  phlebitis  by  ligaturing  veins  is  based  on  prejudice  and  not  on 
experience  ;  it  is  doubtless  due  to  the  influence  of  authorities  who  have  pronounced  against 
it.  It  cannot,  however,  be  disputed  that  phlebitis  occasionally  follows  the  surgical  treat- 
ment of  veins.  When  it  occurs  the  affection  is  serious,  and  takes  place  only  in  the 
enfeebled  and  cachectic. 

Wounds  of  the  internal  jugular  and  subclavian  veins  are  as  fatal,  and  probably  more 
so,  as  wounds  of  the  carotid  or  subclavian  arteries.  When  the  internal  jugular  is  wounded 
near  the  base  of  the  skull  life  is  speedily  destroyed,  and,  when  near  its  cardiac  end,  to  the 
danger  of  hemorrhage  is  added  that  of  the  introduction  of  air  into  the  heart.  When  the 
internal  jugular  is  divided  above  the  clavicle,  the  orifice  remains  open  ;  the  walls  not  col- 
lapsing as  they  would  at  a  greater  distance,  owing  to  their  connections  with  the  deep 
cervical  fascia;  reflux  bleeding  consequently  takes  place  from  the  cardiac  end,  and,  during 
some  violent  inspiratory  act,  air  may  be  drawn  into  the  circulation  and  into  the  heart, 
causing  death.  Hence  great  care  is  always  required  in  operating  about  the  root  of  the 
neck  to  avoid  large  veins,  and  to  compress  or  ligature  them  when  wounded.1 


['  See  Paper  by  S.  W.  Gross,  '  American  Journ.  Med.  Sciences,'  1S67.] 
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When  death  transpires  from  primary  hemorrhage  from  the  internal  jugular  it  is  gene- 
rally within  an  hour.  I  recorded  in  the  '  Trans,  of  Path.  Soc'  in  1857  such  a  case  which 
occurred  in  the  practice  of  Mr.  Birkett,  a  second  was  recorded  by  Mr.  Henry  Gray  in 
'  Holmes's  Surgery,'  and  a  third  by  Mr.  Samuel  Cooper  in  his  '  First  Lines  of  Surgery.' 

When  death  does  not  supervene  from  either  of  these  two  causes,  yet  it  may  occur  from 
secondary  hemorrhage  or  from  pyaemia. 

A  vertical  incision  into  the  internal  jugular  vein  is  not  necessarily  attended  with  a 
fatal  hemorrhage.  When  bleeding  occurs  it  will  be  recurrent.  This  was  well  illustrated 
in  a  case  recorded  by  Mr.  Woodman,  of  Exeter  ('  Brit.  Med.  Jour.,'  1873),  in  which  the 
internal  jugular  vein  was  ligatured  with  a  successful  result.  [Agnew's  successful  ligation 
of  this  vein  has  been  mentioned.] 

Coagulation  in  veins.  Adhesive  phlebitis — When  a  vein  was  found  by  the 
older  surgeons  obstructed  by  a  fibrinous  clot,  the  suspicion  of  phlebitis  was  excited,  and, 
when  this  clot  contained  in  its  centre  a  "  puriform"  fluid,  the  evidence  of  inflammatory 
action  was  considered  to  be  strong.  When  the  clot  was  more  or  less  adherent  to  the 
inner  membrane  of  the  vein,  and  this  membrane  presented  a  pink  appearance,  the  evi- 
dence was  thought  to  be  complete.  At  the  present  day,  however,  none  of  these  pheno- 
mena are  accepted  as  true  indications  of  an  inflamed  vein ;  as  it  is  known  that  blood 
coagulates  spontaneously  in  a  wounded,  lacerated,  or  bruised  vein  from  prolonged  pressure 
upon  its  walls,  or  inflammatory  changes  in  the  parts  around,  and  that  even  in  ill- 
nourished  and  cachectic  subjects,  there  is  a  remarkable  tendency  for  the  fibrin  of  the 
blood  to  become  deposited  upon  the  serous  lining  of  the  veins,  either  idiopathically  from 
some  altered  condition  of  the  blood,  or  on  the  slightest  injury,  without  the  existence  of 
inflammatory  action. 

The  supposed  pus  found  in  the  centre  of  the  fibrinous  mass  is  known  to  be  made  up  of 
the  white  blood-corpuscles  present  in  all  coagula,  while  the  pinkish  tint  upon  the  serous 
lining  of  the  vein  is  due  to  the  mere  imbibition  of  coloring  matter  from  the  blood,  and  not 
to  inflammatory  injection. 

A  clot  once  formed  in  a  vein  rapidly  increases,  the  stream  of  blood  as  it  flows  over  it 
depositing  fresh  layers,  until  the  whole  calibre  of  the  vein  is  obstructed  ;  when  the  process 
is  slow  regular  layers  of  fibrin  may  be  seen  in  section,  but  when  rapid  the  clotting  is 
irregular.  At  the  extremities  of  the  clot,  also,  like  accretions  are  deposited;  the  coagula 
increase  more  or  less  rapidly  in  all  directions  and  into  all  branches,  till  complete  obstruc- 
tion, or  thrombosis,  takes  place.  This  clotting  of  blood  in  the  vein  becomes  arrested 
only  by  the  blood  stream  of  a  junction  trunk.  These  coagula  can  readily  be  removed  by 
washing,  and  when  removed,  the  lining  membrane  of  the  vein  will  generally  be  found 
natural  and  the  valves  visible.  The  coat  of  the  veins  at  times  may  appear  thickened 
from  contraction,  but  Mr.  Callender  has  shown,  that  this  is  not  real  but  only  an  apparent 
condition,  the  coats  of  the  veins  readily  yielding  to  pressure  under  water.  In  the  process 
of  cure  sometimes  the  clot  will  contract  towards  one  side  of  the  vein,  thus  allowing  the 
blood  to  pass  and  the  circulation  to  become  re-established.  In  rarer  cases  the  blood 
"  may  drill  for  itself  a  passage  through  the  centre  of  the  clot."  Ordinarily,  however,  a 
different  result  takes  place,  the  vein  becomes  permanently  obliterated,  the  clot  and  vein 
ultimately  contracting  so  as  to  form  a  firm  and  shrunken  cord.  In  rare  cases,  the  clot 
may  subsequently  organize.  Authors  have  described  these  as  instances  of  adhesive  phle- 
bitis. In  feeble  and  cachectic  subjects,  however,  these  curative  changes  cannot  take 
place.  The  clot  instead  of  organizing  will  soften  and  disintegrate,  giving  place  to  blood- 
stained puriform  fluid,  that  may  be  carried  into  the  pulmonary  circulation,  and  causing  a 
lobular  pneumonia  such  as  is  found  in  pyaemia  from  embolism  of  the  pulmonary  artery. 
This  was  well  illustrated  in  the  following  case,  extracted  from  the  catalogue  of  the  Guy's 
Museum,  No.  152155.  Jugular  vein  exhibiting  a  wound  occupying  about  half  its  circum- 
ference, and  situated  about  half  an  inch  above  the  subclavian,  the  neighboring  branches 

showing  the  effects  of  phlebitis  James  F — ,  oat.  30,  under  Mr.  Birkett.    He  received  a 

stab  with  a  knife  in  the  left  side  of  the  neck  which  wounded  the  jugular  vein;  much 
hemorrhage  followed  and  continued  for  some  days,  when  symptoms  of  phlebitis  set  in,  and 
he  died  of  pneumonia  twenty  days  after  the  accident.  The  vein  was  found  to  be  wounded 
as  seen  in  the  preparation,  its  coats  infiltrated  with  lymph,  and  its  interior  filled  with 
fibrin.    The  lungs  were  filled  with  abscesses. 

Results  such  as  these,  however,  do  not  occur  under  all  circumstances,  but  only  in  the 
feeble  and  cachectic,  for  "the  clot  when  softened  is  usually  shut  off"  in  an  upward  and 
downward  direction  by  newly  added  coagula.  The  softening  begins  in  the  coagula  last 
formed,  and  not,  as  Virchow  states,  in  those  first  deposited,  for  in  the  advance  of  the 


INJURIES  AND  DISEASES  OF  THE  VEINS. 


S81 


malady  the  patient's  health  fails,  and  the  fibrin  becomes  more  and  more  prone  to  disinte- 
grate and  soften  into  a  puriform  fluid."  (Callender.)  The  clot  softens  also  in  the  centre 
and  not  at  its  periphery,  and  such  cases  have  been  described  as  examples  of  suppurative 
phlebitis. 

Symptoms. — The  most  prominent  symptom  of  an  obstructed  vein  is  03dema  of  the 
parts  below  the  obstruction,  some  fulness  of  the  superficial  veins,  local  pain  and  tender- 
ing ;  constitutional  disturbance  of  various  degrees  of  severity  generally  preceding. 
When  superficial  veins  are  involved  the  symptoms  may  be  chiefly  local,  but  in  the  case 
of  deep  veins,  constitutional  disturbance  is  certain  to  accompany  local  action.  Among 
the  superficial  veins  the  saphena  of  the  leg  and  thigh  is  most  commonly  affected,  and  is 
often  a  sequela  of  a  varicose  condition.  Under  these  circumstances,  the  tortuous,  dilated, 
indurated  vein  becomes  a  marked  object,  set  as  it  were  in  a  frame  of  hardened  inflamed 
skin  and  cellular  tissue.  The  parts  themselves  will  to  a  certainty  be  painful,  and  the  pain 
and  tenderness  probably  extend  up  the  thigh  as  far  as  the  groin.  Among  the  deep  veins, 
the  common  femoral  or  iliac  is  more  frequently  involved  than  any  other,  and  what  is  known 
by  a  "  white  leg"  is  due  to  this  affection  ;  it  being  an  oedema  of  the  leg  from  an  obstruc- 
tion to  the  femoral  or  iliac  vein,  and  is  usually  the  first  symptom  that  attracts  attention. 
Local  pain  and  tenderness,  with  more  or  less  constitutional  disturbance,  always,  however, 
accompany  the  oedema.  In  some  cases  the  phlebitis  is  of  a  very  mild  character,  and  then 
a  good  result  may  be  anticipated  ;  but  in  others  it  is  very  severe,  and  in  such  suppurative 
changes  will  probably  take  place. 

It  sometimes  happens  that  a  limb  becomes  much  enlarged  and  solid  in  the  deeper  but 
not  in  the  superficial  parts,  that  is,  no  oedema  of  the  cellular  tissue  beneath  the  skin  will 
be  present,  although  the  superficial  veins  may  be  turgid.  The  absence  of  this  symptom, 
however,  must  not  mislead  ;  as  it  simply  indicates  that  the  superficial  circulation  is  efficiently 
carried  on,  and  that  no  stagnation  exists  sufficient  to  allow  of  passive  serous  exudation. 

When  these  cases  proceed  favorably  the  swelling  will  gradually  subside,  as  will  also 
every  other  symptom,  the  vein  either  recovering  its  normal  condition,  or  the  blood  finding 
its  way  through  other  channels.  When  they  go  on  unfavorably,  suppuration  will  take  place, 
and  if  the  deep  parts  are  involved,  the  case  assumes  a  very  serious  aspect ;  as  a  local  or  a 
diffused  abscess  may  result  (the  latter  condition  being  the  more  common)  and  then  blood 
poisoning  too  frequently  ensues  with  its  usual  consequences. 

Treatment. — The  two  great  indications  for  treatment  in  these  cases  are  (1)  to  favor 
the  venous  circulation  of  the  part,  and  (2)  to  improve  the  general  condition  of  the  patient. 

The  first  can  be  attained  by  elevation  of  the  limb,  the  foot  being  raised  higher  than  the 
hip,  and,  by  the  application  of  warmth  to  the  part  in  the  shape  of  fomentations  or  cotton-wool. 

The  second  can  be  carried  out  by  the  administration  of  a  simple  nutritious  diet,  tonics, 
such  as  quinine,  bark  or  iron,  and  stimulants  carefully  adjusted  to  the  wants  of  the  indi- 
vidual case. 

Pain  must  be  allayed  by  both  local  and  general  means,  as  poppy  fomentations,  and  the 
internal  use  of  opium,  morphia,  or  chloral. 

Leeching  should  never  be  resorted  to,  nor  mercury  in  any  of  its  forms,  as  the  practice 
was  based  on  a  mistaken  pathology,  and  therefore  should  be  discarded. 

When  suppuration  appears  it  must  be  dealt  with  on  ordinary  principles,  as  it  is  wise,  as 
a  rule,  to  evacuate  it  as  soon  as  it  has  declared  itself. 

Gouty  Phlebitis. 

Subjects  who  are  gouty  from  hereditary  or  acquired  causes  are  likewise  liable  to  adhe- 
sive phlebitis.  Sir  J.  Paget  has  well  described  the  affection  in  his  '  Clinical  Lectures,' 
1875  ;  and  Mr.  Gay  has  also  written  ably  upon  it  ('  Lancet,'  May  19th,  1877):  "  In  such 
cases  the  phlebitis  may  have  no  intrinsic  characters  by  which  to  distinguish  it,  yet  not 
rarely  it  has  peculiar  marks,  especially  in  its  symmetry,  apparent  metastases,  and  frequent 
recurrences." 

Like  other  forms  of  phlebitis  it  is  more  common  in  the  lower  than  in  the  upper  extremi- 
ties, yet  it  may  be  found  anywhere.  It  affects,  however,  the  superficial  rather  than  the 
deep  veins,  and  often  occurs  in  patches,  affecting  on  one  day  (for  example)  a  short  piece 
of  the  saphenous  vein,  and,  the  next  another  piece  of  the  same,  some  other  distant  vein, 
or,  a  corresponding  piece  of  the  opposite  vein. 

The  inflamed  portions  of  vein  usually  feel  hard,  and  are  painful  to  the  touch.  The  soft 
parts  covering  the  vein  become  slightly  thickened,  and  often  have  a  dusky  reddish  tint. 
"When  the  deep  veins  are  involved,  oedema  appears  with  the  well-recognized  results  of 
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venous  obstruction,  "the  limb  becomes  big,  clumsy,  featureless,  heavy,  and  stiff;  its  skin 
is  cool  and  may  be  pale,  but  more  often  it  has  a  partial  slight  livid  tint,  which  might  be 
discerned  by  comparison  with  the  other  limb,  and  has  mottlings  from  small  cutaneous 
veins  visibly  distended."  The  limb  thus  enlarged  feels  cedematous  throughout ;  but  firm 
and  tight-skinned,  not  yielding  easily  to  pressure,  and  not  pitting  very  deeply. 

By  almost  this  state  alone  the  disease  can  sometimes  be  recognized. 

The  constitutional  symptoms  associated  with  this  local  affection  vary  from  some  slight 
febrile  condition,  to  those  met  with  in  acute  gout.  Complete  recovery  may  take  place 
in  this,  as  in  other  forms  of  phlebitis — the  veins  becoming  pervious  in  some  cases  and 
obstructed  in  others  ;  the  limb  reassuming  its  healthy  condition  or  becoming  perma- 
nently enlarged,  cumbrous,  and  heavy.    The  risks  of  embolism  are  also  the  same. 

Treatment  Nothing  special  can  be  recommended,  as  the  so-called  gout  remedies  do 

not  appear  to  have  much  influence  on  the  local  disease.  Rest,  elevation  of  the  limb,  lead 
lotion  to  the  inflamed  vein  when  superficial,  and  fomentations  when  deep,  are  the  chief 
points  to  be  attended  to  in  the  local  treatment ;  as  well  as  a  lower  diet,  abstention  from 
stimulants,  and  saline  drinks  in  general.  When  feebleness  exists  the  liquor  ammonia  in 
doses  of  five  to  ten  drops  with  bark  is  an  excellent  remedy,  but  at  others,  quinine  is 
called  for. 

There  is,  however,  another  form  of  phlebitis  that  must  be  mentioned,  and  which  is  by 
far  the  most  serious,  viz.,  the  unhealthy  diffuse  or  suppurative  phlebitis.  It  is  an  affec- 
tion of  the  cellular  tissue  around  the  veins,  these  veins  themselves  being  secondarily 
involved.  It  is  a  species  of  erysipelatous  inflammation  of  a  low  type,  and  it  is  only  found 
in  the  feeble  and  cachectic.  It  comes  after  a  severe  injury  to,  or  operation  on,  bone,  or 
otherwise ;  after  a  slight  contusion  or  a  severe  wound  ;  it  may  supervene  on  the  puncture, 
division,  or  ligature  of  a  vein,  or,  chronic  suppurative  disease  more  particularly  of  the 
bones  of  the  cranium.  It  occurs  also  in  the  puerperal  state.  Depending  upon  a  vitiated 
condition  of  the  blood,  "  we  are  able  to  appreciate  how  it  is  that  the  many  different  forms 
of  phlebitis  may  follow  various  dissimilar  injuries,  and  reconcile  the  frequency  of  their 
occurrence  after  operations  involving  the  venous  system.  The  dangers  are  not  to  be 
looked  for  when  the  general  condition  of  the  system  of  the  individual  is  good,  and  when 
the  walls  of  the  vessels  are  in  a  healthy  state,  but  they  may  be  anticipated  in  enfeebled 
and  broken-down  constitutions,  more  particularly  when  the  coats  of  the  vessels  are  abnor- 
mally changed.  Upon  such  a  class  of  persons  operative  procedure  should,  therefore,  if 
possible,  be  avoided."    (Dr.  S.  W.  Gross,  1867.) 

The  disease  shows  itself  as  a  purulent  infiltration  of  the  cellular  tissue  surrounding  the 
vein,  with  a  thickening  and  softening  of  the  coats  of  the  vein  itself.  As  the  disease  pro- 
gresses, abscesses  form  around  the  vein,  whilst  the  circulation  through  it  is  arrested  by 
the  formation  of  coagula  in  one  spot,  and  a  sloughing  abscess  in  another.  In  superficial 
veins,  such  as  in  the  leg,  all  these  changes  can  be  well  observed,  but  in  the  deep  they  are 
difficult  to  diagnose.  In  the  superficial,  the  external  signs  of  inflammation  are  well 
marked,  local  redness  and  brawniness  of  skin  around  a  dilated,  thickened,  and  tortuous 
vein  being  the  chief  symptoms.  As  the  disease  progresses,  local  abscesses  appear  in  the 
vein  itself,  which  yield  blood  and  pus  on  being  opened,  these  contents  being,  doubtless, 
broken-down  coagula. 

The  constitutional  symptoms  vary  with  the  extent  and  severity  of  the  disease ;  marked 
depression  of  the  general  powers  always  being  present,  while  rigors  not  only  usher  in  the 
attack,  but  attend  its  progress  ;  each  one  probably  indicating  some  suppurative  change. 
Local  pain  and  sleeplessness  are  common  accompaniments,  and  in  cases  that  cease  to  be 
local  and  have  an  infective  tendency  those  known  as  typhoid  symptoms  occur.  When 
blood-poisoning  or  pyaemia  appears,  the  symptoms  are  such  as  have  been  described  in  an 
early  chapter. 

On  the  Presence  of  Air  in  Veins. 

That  air  may  find  its  way  to  the  heart  through  an  open  vein  and  cause  sudden  death, 
is  a  clinical  fact  with  which  all  surgeons  should  be  familiar,  also  that  it  generally  occurs 
during  the  removal  of  tumors  about  the  neck  and  axilla,  amputations  at  the  shoulder-joint, 
and  operations  or  wounds  involving  the  cervical  or  other  veins.  It  has  likewise  occurred 
in  uterine  surgery  from  the  injection  of  air  or  gas,  &c.  Two-thirds  of  the  patients  affected 
die  from  the  accident,  half  within  a  few  minutes,  others  living  hours  or  a  few  days.  The 
accident  is  favored  by  a  thickened  state  of  the  vein,  and  is  generally  indicated  during  the 
progress  of  an  operation  by  a  sudden  gurgling,  hissing,  or  bubbling  sound  in  the  wound, 
associated  with  venous  bleeding,  sudden  faintness  and  insensibility  of  the  patient,  or  con- 
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vulsions,  probably  terminating  in  death.  When  this  result  does  not  at  once  transpire 
there  will  be  labored  and  irregular  respiration,  tumultuous  action  of  the  heart  and  feeble 
pulse,  the  lividity  of  the  patient  gradually  disappearing ;  the  heart  then  regaining  its 
natural  action,  and  the  patient  recovering.  Bubbles  of  air  may  at  times  be  seen  in  the 
wound.  In  some  cases,  the  patient  will  give  a  sudden  cry  with  the  first  onset  of  the 
symptoms. 

After  death,  evidence  of  the  admixture  of  air  with  the  blood  has  been  found,  such  as 
bubbles  in  the  vessels  of  the  brain,  or  in  the  large  venous  trunks  and  arteries.  In  some 
cases  air  has  been  found  in  the  right  cavities  of  the  heart.  Where  a  suspicion  of  this 
cause  of  death  exists,  the  heart  and  large  vessels  should  be  opened  under  water  to  make 
manifest  the  escape  of  air-bubbles — one  single  bubble  indicating  air  in  the  heart,  and  many, 
air  in  the  vessels.  Experiments  on  animals  by  Erichsen,  and  by  a  French  commission, 
tend  to  confirm  this  observation. 

[Why  death  occurs  after  the  entrance  of  air  into  the  veins  is  a  disputed  point ;  some 
believe  that  the  air,  reaching  the  right  ventricle,  prevents  proper  closure  of  the  valves, 
others  that  frothy  blood  is  pumped  into  the  lungs,  and  there  is  consequently  a  want  of 
properly  aerated  blood  sent  to  the  nerve-centres.] 

Treatment — How  to  deal  with  these  cases  has  now  to  be  considered,  and,  without 
doubt  preventive  are  more  important  than  curative  measures.  In  dealing  with  large 
veins,  or,  indeed,  any  veins  near  their  cardiac  ends,  the  surgeon  should  be  careful  to 
apply  pressure  and  to  maintain  it  during  the  operation  ;  while  in  some  instances  it  is 
more  expedient  to  ligature  before  dividing  or  twisting  them.  When  the  bubbling  sound 
has  been  heard,  pressure  must  at  once  be  applied  to  the  spot  where  the  bubbles  appear. 
When  a  large  vein  has  been  wounded  by  accident  and  its  division  is  not  required,  the 
opening  must  be  taken  up  by  forceps  and  carefully  closed  with  a  fine  silk  ligature.  The 
surgeon  should  always  avoid  large  veins  when  it  is  possible. 

When  air  has  been  admitted  into  the  heart  and  its  action  interfered  with,  the  surgeon's 
aim  should  be  to  keep  up  its  action  and  help  the  respiratory  act  by  artificial  means  such 
as  by  cold  water  on  the  face  and  thorax,  stimulants,  as 
ammonia  to  the  nostrils,  &c.  Amussat  ascribed  recovery 
in  one  of  his  cases  to  pressure  upon  the  chest,  leaving  the 
opening  in  the  vein  free,  to  allow  of  the  escape  of  the  ad- 
mitted air,  but  in  adopting  this  practice,  care  must  be  ob- 
served to  close  the  orifice  of  the  vein  in  the  inspiratory 
act.  Brandy  and  diffusible  stimulants  should  also  be 
freely  given  to  sustain  and  stimulate  the  vital  organs.1 

Hypertrophy  and  atrophy  of  veins  occur  in  pre- 
cisely similar  circumstances  as  hypertrophy  and  atrophy 
of  other  structures.  Thus,  where  increase  of  function  of 
a  part  exists,  or  increased  growth,  the  veins  will  elongate, 
dilate,  and  thicken.  When  decrease  of  function  or  disease 
of  a  part  takes  place,  the  veins  waste  or  become  atrophied 
with  other  structures.  Hence,  after  amputation  of  the 
thigh,  the  femoral  vein  becomes  as  small  as  the  anterior 
tibial ;  and,  in  Mr.  Cock's  case  of  arterial  varix  related  in 
page  354,  the  vein  above  the  varix  withered  to  a  mere 
cord.  On  the  other  hand,  in  the  same  case  of  arterial 
varix,  the  popliteal  vein  below  the  varix,  when  taking  on 
the  action  of  an  artery,  became  much  enlarged  and  thick- 
ened, in  fact  hypertrophied,  simply  on  account  of  the  in- 
crease of  work  it  had  to  perform  under  its  new  condition ; 
and  the  superficial  cutaneous  veins  through  which  the 
whole  of  the  returning  blood  must  have  passed  became 
enormously  enlarged.  An  equally  good  instance  of  hyper- 
trophy of  veins  can  be  seen  when  any  obstruction  occurs 
to  one  of  the  cavre  or  any  large  venous  trunk,  the  venous 
circulation  making  its  way  through  other  channels,  which 

consequently  enlarge.  Thus  in  Fig.  184  the  skin  veins  of  the  abdomen  and  chest  are 
seen  to  be  enormously  distended  and  hypertrophied  to  carry  on  the  circulation  from  the 


Fig.  184. 


Collateral  venous  circulation  taken 
from  a  woman  set.  47  (under  the  care  of 
Sir  W.  W.  Gull),  in  whom  the  inferior 
vena  cava  was  completely  obstructed 
from  cancer.  Guy's  Hosp.  Mus.,  draw- 
ing 4440. 


1  The  reader  may  refer  to  an  admirable  paper  on  this  subject,  by  Dr.  J.  S.  Green,  of  Massa- 
chusetts, '  Amer.  Med.  Journ.,'  1S64. 
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lower  part  of  the  body  to  the  heart;  the  lower  vena  cava  having  been  completely  ob- 
structed from  cancerous  disease.  The  woman,  tet.  47,  a  patient  of  Sir  W.  W.  Gull,  had 
no  oedema  of  the  lower  extremities  all  through  the  case,  thus  proving  the  perfection  of  the 
compensatory  venous  collateral  circulation,  and  probably  indicating  the  gradual  progress 
of  the  obstruction.  [I  examined  a  similar  case  some  years  ago  where  the  obstruction  was 
supposed  to  be  due  to  an  intra-thoracic  aneurism.] 

Calcareous  and  atheromatous  diseases  of  the  coats  of  veins  may  occur, 
but  are  rare  affections  when  compared  with  their  frequency  in  the  arteries.  In  Guy's 
Museum  153825,  there  is  a  good  specimen  of  ossified  saphena  vein,  and  at  St.  Thomas's 
Hospital  and  the  College  of  Surgeons'  Museums  may  be  found  examples  of  calcareous 
degeneration  of  other  veins.  Gay  has  also  described  a  dissection  of  a  varix  which  "ap- 
pears to  have  been  occasioned  by  disease,  originally  atheromatous,  followed  by  softening 
and  ulceration  of  the  inner  and  middle  tunics  of  the  vessel;"  and  Mr.  Pick,  of  St.  George's 
Hosp.  ('  Path.  Trans.,'  1867),  has  given  a  somewhat  similar  example.  How  far,  however, 
this  atheromatous  and  calcareous  degeneration  is  a  distinct  disease,  or,  an  "  after  change 
in  some  local  deposit  of  fibrin,"  is  an  open  question. 

Varix  ;  Varicose  Disease  of  the  Veins  and  Piilebolitiies. 

The  term  "varicose  vein"  is  unfortunate,  as  it  is  applied  to  any  enlarged  tortuous  ves- 
sel, to  such  as  have  been  already  described  as  hypertrophied  veins,  and  to  others  that  are 
clearly  due  to  some  diseased  action  resulting  in  hypertrophy  with  dilatation.  In  the 
sequel  the  term  will  be  confined  to  the  latter  condition.  Varix  is  commonly  an  affection 
of  the  veins  in  the  lower  extremities,  and  mainly,  of  the  branches  of  the  saphena  vein. 
When  it  involves  the  submucous  vein  of  the  rectum  it  is  called  a  ha?morrhoid,  and,  when 
of  the  spermatic  a  variocele.  But  "all  the  veins  of  the  body  may  become  varicose," 
said  M.  Briquet  in  1824.  In  18G9,  a  child,  ast.  4,  was  brought  to  me  with  a  sacculated 
varix  the  size  of  a  nut  connected  with  a  vein  on  the  outer  side  of  the  right  forearm  :  it 
had  been  coming  on  for  a  year  and  a  half.  [I  have  seen  the  veins  of  the  pubic  region 
as  well  as  those  of  the  upper  extremity  varicose.]  Taking  varix  of  the  lower  extremity 
as  a  type  of  the  affection,  it  appears  as  a  disease  involving  one  or  more,  and  in  extreme 
cases  all,  of  the  branches  of  the  saphena  vein.  In  most  instances  it  is  confined  to  the 
larger  trunks,  and  rarely  spreads  to  the  smaller  tributaries. 

In  some,  however,  the  affection  appears  to  begin  in  the  capillaries  of  the  skin,  and 
spread  towards  the  larger  trunks,  and  such  cases  are  most  common  in  women.  They 
appear  as  "  clusters  of  diseased  venous  radicles"  (Gay),  and  rarely  involve  other  than  the 
smaller  branches. 

It  must  not  be  thought,  however,  that  this  affection  is  one  of  the  superficial  veins  alone, 
for  such  is  not  the  case.  Boyer  asserted  this  many  years  ago,  and  on  his  authority,  the 
opinion  has  been  accepted.  Verneuil  corrected  the  error,  and,  in  the  '  Gazette  Hebdoma- 
daire  et  Medicale,'  1855,  showed,  that  varix  is  as  often  a  disease  of  the  deep  veins  as  of 
the  subcutaneous — the  latter  often  indicating  the  existence  of  the  former.  He  believed, 
moreover,  that  the  intramuscular  veins  are  sometimes  affected  without  the  subcutaneous. 
Hilton  and  more  recently  Callender  has  told  us,  that  the  varix  of  a  subcutaneous  vein  is 
found  wherever  the  intramuscular  veins  pass  into  the  subcutaneous,  mentioning  that  "the 
valves  obstruct  below,  and  the  column  of  obstructed,  slow-moving  blood  resists  above." 
He  has  failed,  however,  to  confirm  Verneuil's  remarks,  that  varix  of  the  intramuscular 
branches  is  constant. 

Mr.  Gay,  an  able  author  on  varicose  veins  (1808),  says,  after  many  dissections,  that 
"  with  superficial  varicosity  there  are  other  serious  lesions  affecting  both  arteries  and  veins, 
deep  and  superficial,  such  as  would  lead  to  the  conclusion  that  the  general  circulation  has 
been  subject  to  a  very  considerable  and  long-standing  embarrassment,  some  incompetency 
of  the  arterial  system  or  impediment  to  the  venous,  or  both  combined  ;"  and  these  conclu- 
sions are  probably  correct. 

The  causes  of  varicose  disease  of  the  veins  are  obscure.  Surgeons  of  the  past  regarded 
such  affections  as  the  invariable  result  of  some  obstruction  to  the  venous  circulation,  such 
as  prolonged  standing,  the  presence  of  abdominal  or  pelvic  tumors — pathological,  fecal,  or 
foetal ;  patients  of  a  relaxed  and  feeble  habit  naturally  suffering  more  than  the  robust  ; 
and,  in  a  measure,  doubtless  their  opinions  were  correct.  Mr.  Herapath,  of  Bristol, 
maintained  that  the  cause  of  varix  was  the  narrowing  of  the  saphenous  opening  of  the 
thigh,  and  cases  are  on  record  where  its  enlargement  proved  of  value  ;  facts,  however,  are 
wanting  to  support  this  view.  General  testimony  also  admits  that  this  disease  is  as  com- 
mon in  the  higher  as  in  the  lower  ranks  of  life ;  and  in  women  as  in  men  ;  that  it  is  as 
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frequent  on  the  right  as  the  left  side,  and  more  frequently  on  both  ;  that  it  is  a  disease  of 
the  young  as  much  as  of  the  middle-aged ;  that  it  is  met  with  in  the  strong  and  healthy 
as  well  as  in  the  feeble  and  cachectic  ;  in  fact,  it  is  found  under  every  condition  of  life 
and  in  every  variety  of  subject.  Some  evidence  exists  that  gout  and  hereditary  predispo- 
sition are  efficient  causes,  with  local  injuries  and  prolonged  muscular  exertion. 

The  symptoms  vary  according  to  the  place  of  its  origin.  When  it  commences  in  the 
venous  capillaries — its  common  seat  in  women — it  appears  as  a  fine  capillary  injection 
giving  an  arborescent  appearance  to  the  skin,  with  more  or  less  congestion ;  and,  as  it 
extends,  the  larger  venous  trunks  become  involved,  the  main  trunks  being  rarely  affected. 

When  it  originates  in  a  large  trunk,  the  varix  may  appear  as  a  fusiform  enlargement, 
or  a  simple  dilatation  of  the  whole  lengtli  of  the  vein.    In  some  there  will  be  thinning 
of  the  venous  coats,  in  others  a  thickening,  whilst  in  a  third  class,  one 
part  will  appear  thin  and  another  thick.  Fio.  185. 

Again  the  affected  vein  becomes  tortuous  and  knotted  to  an  extreme 
degree,  and  it  is  far  from  unusual  to  find  it  the  diameter  of  a  finger  (Fig. 
18")).  The  valves  of  the  veins  under  these  circumstances  are  clearly  lost, 
not,  however,  from  a  yielding,  due  to  backward  pressure  of  the  column, 
but  from  their  action  being  rendered  imperfect  by  the  dilatation  of  the 
vein  behind  ;  the  "valve  cusps  being  unable  to  meet  and  close  the  canal 
shrink  and  atrophy." 

As  the  disease  progresses  the  tissues  around  the  affected  vein  become 
gradually  absorbed  ;  the  skin  is  thinned  and  even  the  bone  grooved  ;  the 
skin  indeed  becoming  so  thin  as  even  to  rupture,  and  a  fatal  hemor- 
rhage is  far  from  being  a  rare  result.     At  Guy's  during  the  last  few 
years  several  cases  of  this  sort  have  taken  place.     Subcutaneous  rup- 
ture of  the  vein  may  at  times  occur,  of  which  I  saw  a  severe  instance  in  a      V.  /jfl^M 
man  aet.  62,  in  1858.    More  frequently,  however,  the  soft  parts  around  ' 
the  diseased  vein  thicken  or  inflame.    They  thicken  from  a  kind  of  pas-      Varicose  veins, 
sive  exudation  into  the  cellular  tissue,  the  result  of  impeded  venous  circu-    From  wax  model, 
lation,  and  give  rise  to  a  slightly  anasarcous  condition  of  the  part,  which 
in  chronic  cases  becomes  somewhat  permanent,  producing  what  Liston  so  well  described 
as  a  "  solid  (edema."    In  extreme  instances,  this  solid  oedema  is  so  marked  as  to  give  rise 
to  appearances  similar  to  the  disease  called  "  elephas,"  or  Arabian  elephantiasis. 

On  the  other  hand,  it  is  a  very  common  result  for  the  cellular  tissue  around  the  vein 
to  inflame,  and  probably  the  vein  itself.  The  parts  around  the  varix  or  tortuous  vein 
become  indurated,  red,  and  painful.  In  healthy  subjects  this  inflammation  may  end  as 
an  adhesive  one  (local  adhesive  phlebitis),  and  in  the  feeble  as  a  suppurative;  local  or 
diffused  abscesses  subsequently  showing  themselves.  When  the  powers  of  the  patient  are 
very  low,  or  blood  poisoning  takes  place,  that  terrible  disease,  unhealthy  suppurative 
phlebitis,  previously  described,  may  ensue. 

In  the  early  period  of  the  disease,  an  aching  of  the  limbs  on  standing,  or  after  exercise, 
may  he  the  only  symptom,  a  local  pain  occasionally  indicating  the  seat.  In  a  more 
advanced  period,  oedema  around  the  ankle  may  be  observed. 

When  the  femoral  vein,  where  the  grand  venous  junction  takes  place  at  the  saphenous 
opening  becomes  dilated,  the  swelling  may,  on  a  careless  examination,  be  mistaken  for  a 
femoral  hernia,  for  both  will  disappear  on  the  patient  assuming  the  recumbent  posture, 
and  reappear  on  his  coughing.  There  is,  however,  this  point  of  distinction,  that  while  by 
local  pressure  on  the  crural  ring  a  femoral  hernia  can  be  kept  in  its  position,  a  femoral 
varix  can  be  made  to  enlarge. 

As  a  secondary  result  of  varicose  disease,  the  blood  in  the  vein  may  coagulate,  giving 
rise  to  thrombosis,  and  this  coagulum  may  break  up,  causing  a  local  abscess,  or,  it  may 
wither  and  organize,  causing  occlusion  of  the  vein,  and,  consequently,  a  partial  cure. 
There  is  reason  also  to  believe,  that  this  may  dry  up  and  become  so  altered  as  to  form 
what  are  known  as  phlebolithes,  as  these  have  a  laminated  character,  and,  in  Dr.  Frank- 
lin's analysis,  are  said  to  be  composed  of  protein  matter  and  phosphate  of  lime,  with  a 
little  sulphate  of  potash  and  lime. 

Witli  varicose  disease  of  the  veins  there  is  very  frequently  associated  an  eczematous 
condition  of  the  leg,  the  eczema  being  apparently  due  to  the  feeble  venous  circulation  of 
the  part.  If  this  eczema  be  neglected,  a  superficial  ulceration  of  the  skin  may  ensue,  and 
it'  no  attention  be  paid  to  this  condition,  the  ulcer  becomes  chronic.  But  beyond  this,  no 
special  form  of  ulcer  can  be  said  to  exist  as  a  result  of  varicose  veins,  in  fact,  there  are  no 
"varicose  ulcers."  In  practice  every  variety  of  ulcer  is  found  associated  with  varicose 
25 
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disease,  and  the  existence  of  the  latter  doubtless  renders  the  repair  of  the  former  some- 
what more  difficult.  Thus  it  appears  that  chronic  indolent  sores  associated  with  varicose 
diseases  have  been  termed  "  varicose  ulcers." 

Treatment  Varicose  disease  of  the  veins  in  its  early  stage  is  very  amenable  to 

treatment,  but,  later  on,  none  are  more  obstinate  ;  the  patient  being  only  relieved,  and 
rarely  cured.    Happily,  however,  under  common  care  it  never  threatens  life. 

When  the  affection  is  first  discovered,  the  local  treatment  must  be  directed  to  assist  the 
venous  circulation  by  the  raised  position  of  the  limb,  the  patient  being  recumbent  ;  fric- 
tion, too,  should  be  steadily  applied  upwards  ;  all  sitting,  standing,  or  walking  be  strictly 
prohibited  ;  and,  when  possible,  this  treatment  should  be  persevered  in  for  three  or  four 
weeks.  When  exercise  is  allowed,  steady  pressure  by  a  well-applied  bandage  from  below 
upwards  should  be  maintained,  or  an  elastic  stocking  [or  rubber  bandage]  worn,  and,  in  the 
course  of  time,  the  extent  of  which  greatly  varies,  a  cure  may  be  effected  and  maintained. 

During  this  time,  the  general  treatment  must  not  be  neglected.  Where  the  powers  are 
feeble,  tonics  must  be  given,  and  of  these,  iron  is  the  best ;  twenty  drops  of  the  tincture  of 
the  perchloride,  with  ten  of  the  tincture  of  nux  vomica  being  an  excellent  compound. 

A  generous  diet  must  be  given  when  indicated,  and  the  reverse  where  the  portal  system  lias 
been  overgorged  by  excess.  Mild  aperients  are  always  of  value  under  these  circumstances, 
salines  being  preferable  to  the  purgative  extracts.    The  natural  waters  are  of  great  value. 

When  rest  cannot  be  given,  well  .applied  pressure  must  be  relied  upon,  the  best  forms 
being  a  pad  of  cotton  wool  over  the  part  with  a  bandage  of  Doinmett's  or  elastic  tissue, 
applied  from  the  toes  upwards,  or  good  strapping  evenly  applied.  The  patient  must  be 
impressed,  however,  with  the  necessity  of  assuming  the  horizontal  position  as  much  as  he 
can  ;  aiding  the  circulation  by  friction  as  already  indicated,  and  by  general  treatment. 
The  bandage  should  always  be  put  on  before  the  legs  are  moved  off  the  bed,  and  removed 
only  after  the  recumbent  position  is  again  resumed. 

In  bad  cases  of  local  varix,  the  pressure  may  be  more  local  and  permanent ;  a  pad  of 
cotton  wool  well  fixed  on  by  strapping  being  very  valuable.  When  the  veins  are  inflamed, 
they  must  be  treated  on  principles  already  laid  down  in  the  chapter  on  phlebitis. 

If  a  vein  burst,  bleeding  can  be  controlled  by  the  application  of  a  finger  to  the  spot,  and 
any  further  flow  is  prevented  by  the  elevation  of  the  limb.  A  pad  carefully  adjusted  to 
the  bleeding  point  and  fixed  by  strapping  applied  like  a  bandage  or  by  a  roller,  makes  the 
patient  safe. 

Operations  for  Varicose  Disease  of  the  Veins. 

It  has  been  observed,  that  nature  not  unfrequently  obliterates  a  varicose  vein  by  means 
of  a  coagulum  which  subsequently  contracts  and  even  organizes,  the  clot  and  vein  together 
forming  an  impervious  cord.  Acting  on  this  knowledge,  surgeons  now  endeavor  to  make 
use  of  nature's  processes,  and,  by  artificial  means,  to  induce  coagulation  of  the  blood  in 
some  portion  of  the  varicose  vessel  with  the  hope  that  it  may  contract  ;  or,  so  to  destroy 
some  part  of  the  vein  itself  as  to  compel  the  circulation  to  find  another  course.  This  is 
the  so-called  "  radical  cm-e" — but  it  is  to  be  thought  of  only,  as  Mr.  Gay  so  truly  says, 
when  the  vein  is  hopelessly  deteriorated,  or  so  inflamed  and  painful  as  to  threaten  to 
burst  ;  or,  in  cases  in  which  all  palliative  and  other  treatment  is  inapplicable  or  has  failed. 

Caustics  were  employed  by  Mayo  for  this  purpose,  ami  also  by  Brodie,  Key.  and 
others.  They  should  be  thus  applied  :  A  small  piece  of  Vienna  paste  (composed  of  four 
parts  of  potassa  fusa  and  four  of  quicklime,  made  into  a  paste  with  spirits  of  wine  prior  to 
its  application),  or  chloride  of  zinc  paste  of  the  size  of  a  small  pea,  should  be  applied  upon 
the  vein — the  surrounding  skin  being  previously  protected  by  a  ring  of  plaster  carefully 
adjusted  ;  the  paste  should  be  fixed  on  and  left,  the  object  being  to  cause  a  slough  through 
the  tissues  into  the  vein.  This  slough  should  not  be  large,  but  three,  four,  or  more  appli- 
cations may  be  simultaneously  made  about  an  inch  apart,  in  order  to  guarantee  success. 
The  caustic  may  be  left  for  twelve  or  twenty-four  hours  and  then  removed,  water  dress- 
ings being  afterwards  applied  to  the  part.  During  all  this  treatment,  the  patient  must  be 
kept  in  bed  with  the  limb  raised. 

Subcutaneous  division  of  the  vein  was  practised  by  Brodie,  but  after  some  expe- 
rience, he  came  to  the  conclusion,  that  "it  really  appears  it  is  not  worth  the  patient's  while 
to  submit  to  it." 

Excision  of  a  portion  of  the  diseased  vein  has  likewise  been  employed  with  some 
success.  My  colleague,  Mr.  Davies  Colley,  in  1874  reintroduced  the  practice  ('Guy's 
Hosp.  Hep.,'  vol.  xx,  series  iii),  which  has  been  followed  by  Mr.  Howse  and  others.  The 
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operation  consists  in  the  exposui'e  of  the  varix  by  a  free  incision  and  its  removal  after  the 
application  of  a  carbolized  catgut  ligature  to  the  trunk  of  the  diseased  vein  above  and 
below.  Mr.  Marshall,  also,  in  1875,  adopted  a  like  practice  ('  Lancet,'  June  23,  1875), 
taking  away  some  inches  of  diseased  vein  with  forceps  and  scissors,  after  having  isolated 
the  portion  to  be  removed  by  means  of  pins  passed  under  the  vein  above  and  below.  I 
think  the  operation  is  beneficial  when  the  varix  is  local  and  requires  surgical  interference. 
[I  have  known  serious  phlebitis  to  follow  the  operation.] 

Another  operation  much  favored  and  practised  is  that  of  acupressure.  It  is  performed 
by  passing  a  pin  beneath  the  vein,  but  not  through  it,  as  in  Da  vat's  plan,  and  obstructing 
the  circulation  through  the  vein  by  means  of  a  twisted  suture  either  of  silk,  india-rubber, 
or  wire  applied  round  the  pin,  or,  by  a  piece  of  thin  india-rubber  stretched  across  it  on  the 
pin,  as  suggested  by  Mr.  Lee.  Two  or  even  six  of  these  acupressure  needles  may  be 
inserted  about  an  inch  or  an  inch-and-a-half  apart,  according  to  the  extent  of  the  disease. 
Mr.  Lee  employs  also  the  subcutaneous  division  of  the  vein  between  the  pins  at  the  same 
time,  and  my  own  experience  confirms  the  wisdom  of  this  practice.  Mr.  Wood  employs 
an  elastic  steel  spring  to  keep  up  tension  on  the  ligature  till  it  cuts  its  way  through  the 
vein.    [Subcutaneous  Ligation  with  wire  is  an  excellent  operation.] 

On  several  occasions,  having  obstructed  the  circulation  through  the  vein  as  already 
described,  I  have  injected  the  vein  between  the  pins  with  perchloride  of  iron,  one  drop 
being  generally  sufficient  to  cause  coagulation  of  the  blood;  in  others,  I  have  used  a.  con- 
centrated solution  of  tannin  ;  and  in  all,  a  good  result  ensued.  The  syringe  should  be 
that  used  for  hypodermic  injections. 

The  time  for  withdrawal  of  the  pins  varies  according  to  the  effect  intended  to  be  pro- 
duced. When  inserted  to  induce  coagulation  of  the  blood  only  and  not  inflammation,  they 
may  be  withdrawn  on  the  third  or  fourth  day,  and,  in  the  practice  suggested  of  acupressure 
and  injection  this  plan  should  be  followed.  Sir  W.  Fergusson  states,  "they  should  be  left 
until  they  have  excited  considerable  swelling  and  slight  ulceration,  and  in  some  instances, 
where  the  former  is  not  very  conspicuous,  they  may  be  permitted  to  separate  by  ulceration 
through  both  vein  and  skin.  I  recommend  that  the  process  of  inflammation  should  be 
more  implicitly  relied  upon  than  that  of  coagulation."  He  adds,  moreover,  that  he  has 
not  met  with  any  seriously  unpleasant  effects  out  of  the  numerous  instances  in  which  it  has 
been  employed. 

It  must  be  repeated,  however,  that  these  operations  should  be  practised  only  in  extreme 
cases  and  not  where  palliative  treatment  is  applicable.  When  a  vein  threatens  to  burst, 
or  lias  burst  and  endangers  lite,  surgical  treatment  is  justifiable. 

Mr.  Gay  called  attention  (Lond.  Med.  Soc,  Oct.,  1871)  to  a  class  of  cases  in  which  the 
superficial  or  complementary  veins,  as  he  calls  them,  are  obliterated  ;  and,  as  a  result,  the 
return  of  the  venous  blood  is  carried  on  entirely  by  the  deep  veins.  These  consequently 
become  diseased,  the  circulation  through  them  grows  feeble,  and  degeneration  of  the 
tissues  ensues,  associated  with  deep-seated  solid  oedema  of  the  limb,  not  subcutaneous 
(edema,  which  belongs  to  obstruction  only  in  the  subcutaneous  veins.  For  this  disorder 
exercise,  warm  applications,  tonics,  &c,  are  required  ;  but  bandages  and  rest  do  harm. 


Venesection. 


At  the  present  time  this  operation  is  very  rare  indeed,  and  at  Guy's  Hospital  it  is  as 
rare  as,  if  not  more  so,  than  amputation.  Forty  years  ago  it  was  one  of  the  most  common, 
and  there  seems  some  reason  to  be- 
lieve that  it  will  soon  be  practised 
again  with  greater  frequency,  espe- 
cially when  we  find  Sir  James  Paget 
asserting  "that  we  undoubtedly 
overvalue  the  blood,  and  estimate 
too  cautiously  the  loss  of  it  ;"  that 
"  the  loss  of  blood  up  to  fainting  and 
in  some  cases  I  remember,  with 
those  epileptiform  convulsions  that 
come  with  the  loss  of  blood,  is  abso- 
lutely harmless,"  that  is,  when  per- 
formed upon  a  large  series  of  healthy 
persons,  as  was  the  custom  in  his 
student's  days.     ('  Lancet,'  Aug. 

10th,  1871.)  Vonosection.— From  Heath. 
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It  is  not  a  difficult  operation,  but  requires  nicety  and  care.  It  is  usually  performed  at 
the  bend  of  the  elbow.  The  first  thing  the  surgeon  has  to  do  is,  to  render  the  veins  pro- 
minent by  arresting  the  circulation  through  them  by  means  of  a  piece  of  broad  tape  or 
narrow  bandage  carried  twice  round  the  arm  a,  few  inches  above  the  elbow,  and  tied  in  a 
bow,  but  not  tight  enough  to  stop  pulsation  in  the  arteries  (Fig.  186).  He  then  selects 
the  vein,  the  largest  being  the  best.  Where  the  outer  vein  or  median  cephalic  is  of  good 
size,  it  should  be  chosen,  as  the  inner  or  median  basilic  lies  immediately  over  the  brachial 
artery ;  either,  however,  may  be  selected,  care  being  observed  not  to  go  through  the  vein. 
He  should  also  assure  himself  that  no  malposition  of  the  artery  exists,  as  many  cases  are 
on  record  where  a  superficial  artery  has  been  opened  for  a  vein. 

The  vessel  then  having  been  selected,  the  surgeon  should  stand  in  front  of  the  extended 
arm  and  hold  it  with  his  left  hand,  the  thumb  being  fixed  on  the  vein  below  the  spot 
which  is  to  be  opened,  with  his  right  hand,  an  oblique  incision,  not  a  puncture,  should 
be  made  through  the  skin  into  the  vein,  describing  with  the  lancet  a  semicircular  move- 
ment. The  bleeding  basin  having  been  brought  close  to  the  arm,  the  surgeon's  left  thumh 
may  be  removed,  and  the  stream  of  blood  allowed  to  flow.  If  this  be  feeble,  the  patient 
may  be  asked  to  grasp  a  stick  and  put  the  muscles  of  the  forearm  well  into  action. 

The  required  amount  of  blood  having  been  withdrawn,  the  tape  can  be  removed,  the 
left  thumb  of  the  operator  being  applied  to  the  wound,  and  the  parts  cleansed.    A  pad  of 

lint  is  then  to  be  placed  over  the  incision,  its  edges  kept 
well  in  contact,  the  thumb  being  slipped  downwards  to 
allow  of  the  adjustment  of  the  pad,  which  is  to  be  fixed 
by  a  figure-of-8  bandage  (Fig.  187).  The  arm  should 
then  be  slightly  bent,  care  being  taken  that  the  pad  does 
not  slip  during  this  process. 

On  the  second  or  third  day,  the  pad  may  be  removed, 
the  wound  having  probably  healed  by  that  time. 

Opening  the  external  jugular  vein  is  some- 
times called  for,  particularly  when  venesection  is  required 
in  a  child,  and  that  part  of  the  vein  where  it  passes  over 
the  sterno-mastoid  muscle  should  be  selected.  The  vein 
can  be  steadied  and  rendered  prominent  by  the  left 
thumb  of  the  surgeon  applied  at  the  root  of  the  neck 
above  the  clavicle,  or  this  may  be  done  by  means  of  a 
pad.  It  then  is  to  be  opened  with  the  lancet  by  an  inci- 
sion made  in  the  course  of  the  sterno-mastoid  muscle, 
and  consequently  across  the  platysma.  Blood  will  then 
flow  freely  ;  and  when  enough  has  been  taken  the  wound 
should  be  closed  by  means  of  a  pad  carefully  adjusted. 
The  thumb,  which  hitherto  has  been  acting  as  a  com 
press,  may  then  be  removed.  The  pad  should  be  fixed 
by  good  strapping. 

In  both  these  operations  of  venesection,  if  the  wound 
in  the  skin  be  made  smaller  than  that  in  the  vein,  or  the 
position  of  the  arm  be  changed,  a  blood  tumor  or  thrombus  may  form  from  the  escape  of 
blood  beneath  the  integument;  and  if  this  interferes  with  the  flow  of  blood,  instead  of  re- 
introducing the  lancet,  the  best  practice  is  to  untie  the  arm  and  apply  a  pad  to  the  wound, 
opening  a  vein  in  the  other  arm. 

In  fat  subjects  there  is  occasionally  some  difficulty  in  finding  a  vein.  Friction  of  the 
surface  of  the  forearm  will  at  times  help  the  surgeon,  or  the  application  of  a  hot  flannel 
round  the  arm,  which  should  be  made  to  hang  down  by  the  side  of  the  body.  When 
these  means  fail  and  venesection  is  imperative,  a  vein  of  the  foot  may  be  opened.  [If  the 
case  is  one  of  extreme  urgency,  as  in  instances  of  threatened  asphyxia,  the  temporal  or 
radial  artery  should  be  promptly  opened,  if  blood  does  not  flow  freely  from  a  vein.] 

In  opening  the  jugular  vein,  great  care  must  be  taken  not  to  admit  air  into  it  by  the 
removal  of  the  thumb  during  the  operation  and  until  the  pad  has  been  adjusted,  otherwise 
life  may  be  endangered. 

Gross,  Dr.  S.  W.,  'American  Journ.  of  Med.  Sciences,'  1867  and  1871. — Callencler,  '  Holmes's  Sys- 
tem of  Surgery,'  2d  ed.,  1870. —  Tracers,  'Surgical  Essays,'  1818. — Lnnqcnbeck,  of  Berlin,  '  Archiv 
fur  Klinisehe  Chir.,' 1860. — Am  it,  '  Med.-Chir.  Trans.,' vol.  xv,  1829. — Lee,  Henry,  1  Disease  of 
Veins,'  1866. — Greene,  JamesS.,  Dorchester,  Mass.,  '  American  Jouru.  of  Med.  Sciences,'  1864. — Gay, 
'  Varicose  Diseases  of  Leg,'  1868. 


Fig.  187. 


After  venesection. — From  Heath. 
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CHAPTER  XII. 


AFFECTIONS  OF  THE  LIPS,  MOUTH,  TONGUE,  PALATE,  AND  TONSIL. 


Wounds  of  the  Lip. 

Under  all  circumstances  these  wounds  should  be  well  cleansed  and  all  foreign  bodies 
removed.    They  should  always  be  brought  together  by  sutures,  which  ought,  if  any  gaping 
exists,  to  be  deeply  inserted,  as  less  deformity  is  likely  to  follow  this  practice  than  when 
the  parts  are  left  to  granulate.    Superficial  wounds  in  the 
inside  from  the  teeth  may  be  left  to  granulate.    When  [Fig.  188. 

much  bleeding  exists  the  surgeon  should  examine  the  part 
with  care,  as  Erichsen  adduces  a  case  in  which  so  much 
blood  was  lost  from  the  coronary  artery,  swallowed,  and 
brought  up  again  by  vomiting,  as  to  lead  to  the  suspicion 
of  some  internal  injury.  Sutures  in  the  lip  are  almost 
always  removable  on  the  second  or  third  day.  Plaster,  as 
a  ride,  is  not  required. 

Congenital  Fissures  of  the  Lips 

occur  more  frequently  as  harelip  than  in  any  other  form. 
Sir  W.  Fergusson  has,  however,  quoted  three  cases  in  his 
<  Practical  Surgery,'  in  which  the  fissure  extended  from  the    Congenital  fissureatangieof mouth.] 
angle  of  the  mouth,  in  one  case  to  the  malar  bone,  in  the 

second  towards  the  angle  of  the  jaw,  and  in  the  third  to  the  base  of  the  lower  jaw.  The 
treatment  of  these  should  be  the  same  as  for  harelip. 


Fig.  189. 


Fir,.  190. 


Harelip. 

This  congenital  deformity  is  due  to  a  want  of  union  between  the  natural  centres  of  develop- 
ment of  the  upper  lip.  Thus  the  upper  lip  is  made  up  of  a  central  and  two  lateral  portions, 
the  central  being  connected  with  the  intermaxillary  bones,  and  the  lateral  with  the  superior 
maxillary  (Fig.  189).  A  want  of  union  between 
the  central  and  lateral  piece  on  one  side  gives 
rise  to  simple  harelip  ;  a  want  of  union  between 
the  central  and  lateral  pieces  to  double  harelip. 

AY  hen  the  fissure  is  central — a  very  rare  con- 
dition— the  intermaxillary  bones  are  either  ab- 
sent or  divided.  A  specimen  of  the  former 
exists  in  the  museum  of  the  Royal  College  of 
Surgeons,  London,  and  a  drawing  of  a  like 
case  taken  from  a  patient  of  my  colleague,  Mr. 
Howse,  is  seen  in  Fig.  190.  These  fissures 
may  be  partial  or  complete,  and  may  involve 
the  skin  alone  as  also  the  bone,  and  the  latter 
in  variable  degrees. 

I  have  seen  in  the  lip  of  an  adult  (Fig.  191) 
a  congenital  cicatrix  on  the  left  side  of  the  upper  lip  with  a  slight  elevation  of  its  mucous 
margin,  said  to  be  the  very  earliest  indication  of  a  harelip,  and  the  child  of  this  woman 
had  a  complete  fissure.    In  more  complicated  cases  the  cleft  will  extend  through  the 


Showing  the  develop- 
ment of  the  intermax- 
illary and  maxillary 
hones.  —  From  Fergus- 
son. 


Central  fissure  of 
lip,  with  deficiency 
of  intermaxillary 
hones.  Mr.  Howse's 
case. 
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alveolar  process  in  a  line  corresponding  with  the  labial  fissure  ;  in  others  it  will  involve 
the  hard  palate;  while  in  a  still  worse  class  both  hard  and  soft  palate  will  be  fissured. 

Fig.  191.  Fig.  192.  Fig.  193. 


Drawings  illustrating  the  different  degrees  of  single  harelip. 


Fig.  194. 


Fig.  195. 


Double  harelip. 


In  a  small  percentage  of  the  cases — about  a  tenth — the  harelip  is  double.  In  these,  it 
is  not  uncommon  to  find  a  double  fissure  extending  through  the  palate  ;  the  two  superior 
maxilla?  with  the  skin  having  failed  to  unite  with  the  intermaxillary  bones.  Under  these 
circumstances,  the  intermaxillary  bones  will  often  project,  covered  with  a  small  flap  of 
skin,  and  at  times  even  stand  out  from  the  tip  of  the  nose.  In  a  rare  case  (illustrated  in 
Fig.  195),  the  fissure  involved  the  lip  and  intermaxillary  bones  alone,  the  maxilhe  being 
complete. 

These  points  are  well  illustrated  in  the  annexed  drawings  which  have  been  taken  from 
patients  to  show  the  different  degrees  of  the  deformity. 

This  affection  is  more  frequent  on  the  left  than  on  the  right  side  of  the  mouth,  and  is 
more  common  in  males  than  females,  Avhile  in  the  more  complicated  this  disproportion 

becomes  more  striking.  Thus,  in  an  analysis 
of  cases  to  be  found  in  my  '  Lettsomian  Lec- 
tures on  the  Surgical  Diseases  of  Children,' 
18G3,  four-fifths  of  the  bad  cases  were  in  boys, 
those  of  double  harelip  almost  always  being 
found  in  the  male  sex. 

Treatment  When  ought  a  child  with 

harelip  to  be  operated  upon?  Sir  W.  Fergussbn 
says,  "  I  am  of  opinion  that  the  earlier  the  ope- 
ration is  performed  the  better — assuredly  before 
teething ;"  and  the  majority  of  surgeons  would 
support  this  opinion.  Judging  from  my  own  experience  I  am  not  disposed  to  coincide  alto- 
gether with  this  opinion,  for  in  my  analysis  of  cases  at  Guy's  Hospital,  a  larger  number 
of  failures  followed  the  operation  when  performed  during  the  first  few  weeks  of  life  than 
after  the  third  month.  In  healthy  infants,  it  is  probable  that  success  may  attend  the  opera- 
tion whenever  undertaken  ;  but  in  the  more  feeble  it  is  equally  probable  that  success  will  be 
more  certain  at  a  later  than  at  a  very  early  period.  Under  these  circumstances  I  always 
advise  the  operation  to  be  postponed  until  after  the  third  month  ;  that  is,  when  no  neces- 
sity exists  to  hurry  on  the  operation,  such  as  inability  to  take  food, 
&c.  On  account  of  this  last-named  condition,  I  have  operated  with 
complete  success  on  the  fifth  day. 

The  position  of  the  patient  is  important.  If  an  infant,  the 
whole  body  and  arms  should  be  bound  round  with  a  good  towel,  and 
the  head  fixed  by  the  hands  of  an  assistant  placed  on  either  side.  The 
child  should  be  firmly  held  in  a  nurse's  lap,  in  the  sitting  posture  (Fig. 
196). 

If  an  older  child,  the  semi-recumbent  position  should  be  chosen  with 
the  head  raised  on  a  pillow  and  fixed  as  directed  above.  Under  these 
circumstances  chloroform  should  always  be  administered.  When  given 
to  an  infant,  the  head  may  be  laid  on  the  surgeon's  knees,  the  body 
on  the  nurse's. 

The  operator  may  sit  or  stand  behind  the  patient  when  the  recum- 
bent position  is  selected,  or,  at  one  side,  if  the  patient  be  sitting. 

The  operation  Anaesthetics  may  be  given  without  fear  in 

such  cases,  although  in  uncomplicated  examples  the  operation  is  so 
expeditiously  performed  as  not  to  render  it  essential.  I  operate  as  frequently  without  as 
with  it.  [The  crying  and  struggling  of  the  little  patient  seem  to  me  to  demand  an  an- 
aesthetic] 

The  surgeon  has  two  main  objects  in  view  in  the  operation,  viz.,  to  pare  the  edges  of 


Fig.  196. 


HARELIP. 
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Fig.  107. 


Operation  for 
single  harelip. 


the  fissure,  and  to  adapt  them,  so  as  to  render  the  deformity  as  slight  as  possible.  But 
before  this  an  important  preliminary  step  demands  attention,  on  which  the  success  of  the 
case  materially  rests,  and  that  is,  the  free  separation  of  both  sides  of  the  lip  from  the 
alveoli,  and  when  the  nostril  is  widely  expanded,  the  free  separation  of  the  ala  nasi  from 
1  he  bone  ;  the  object  of  this  step  being  to  allow  the  soft  parts  to  move  freely  over  the 
bones  and  to  be  brought  the  more  readily  into  apposition.  Some  save  the  true  fnvnum 
and  divide  all  other  adhesions  ;  but  from  my  experience,  I  see  no  necessity  for  this  practice. 
To  pare  the  edges  of  the  cleft,  the  knife  should  be  employed  ;  such  an  instrument  making 
a  cleaner  section  than  scissors,  and  this  cleanness  of  the  incision  is  a  point  of  importance. 
With  respect  to  the  form  of  incision,  numbers  have  been  devised,  but  most  surgeons  fall 
back  upon  the  old-fashioned  straight  one,  commencing  at  the  apex  of  the  cleft  and  ending 
at  its  free  border,  care  being  taken  to  cut  off  a  good  piece.  The  plan  I  now 
always  follow  when  the  knife  reaches  the  red  border  of  the  lip,  is  to  turn 
its  edge  obliquely  towards  the  cleft,  thereby  saving  a  portion  of  the  mucous 
covering  of  the  lip,  and  lessening  materially  the  notch  in  it  (Fig.  197). 
The  incision  then  having  been  made,  and  any  bleeding  vessel  twisted,  the 
surgeon  should  proceed  to  adjust  the  parts,  and  he  had  better  commence 
at  the  free  margin.  When  pins  are  used  they  should  be  fine,  with  flat 
heads,  and  one  should  be  introduced  about  a  third  of  an  inch  from  the 
margin  of  the  wound  and  brought  out  just  under  the  mucous  lining  of  the 
lip,  reintroduced  on  the  opposite  side  and  passed  through  the  lip.  The  edges  can  then  be 
brought  together  by  means  of  a  twisted  suture,  care  being  taken  to  adapt  accurately  the 
parts  at  the  red  margin  of  the  lip.  If  this  can  be  attained,  the  second  and  third  pins 
should  be  inserted  above,  one  close  to  the  nostril,  the  second  between  the  two,  and  both 
fastened  separately.  If  the  interrupted  silk,  gut,  or  horsehair 
suture  be  employed  instead  of  pins,  a  practice  I  greatly  prefer, 
having  given  up  pins  in  simple  cases,  it  is  wise  to  introduce  a 
needle  as  the  first  pin  to  adjust  the  parts,  and  then  insert  the 
second  and  third  stitches,  putting  in  afterwards  the  marginal 
suture  by  simply  drawing  the  needle  that  had  been  introduced  as 
a  pin  through  the  flaps.  In  some  cases  it  is  serviceable  to  insert 
a  fourth  suture  into  the  red  border  of  the  lip  itself. 

Alter  the  operation  Hainsby's  truss  should  be  employed  when 
possible  (Fig.  198).  It  keeps  the  parts  well  together  and  pre- 
vents any  traction  upon  the  wound.  It  is  an  invaluable  instru- 
ment. When  it  cannot  be  obtained  the  cheeks  should  be  well 
drawn  forward  and  held  by  some  good  plaster  applied  either  from 
ear  to  ear  or  from  the  temple  on  one  side  beneath  the  chin  to  the 
temple  on  the  other.  When  pins  are  employed  this  practice  can 
hardly  be  followed.  The  sutures  or  pins  may  generally  be  removed  about  the  second  or 
third  day  at  the  latest,  and,  after  their  removal,  the  cheeks  must  be  held  forward  by 
strapping. 

Mr.  Maurice  Collis,  in  18G6  ('  Dub.  Quart.'),  in  an  able  paper  on  harelip,  among  other 
points  laid  great  stress  upon  the  propriety  of  utilizing  the  parings.  He  never  threw 
away  a  particle  of  them,  but  used  them  all.  I  'have  followed  his  suggestions  in  many 
cases  with  admirable  success,  and  am  disposed  to  think  that  where  the  lips  are  thin  his 
method  is  of  service.    His  operation  is  as  follows:  He  first  made  an  incision  from  A  to 


Fig.  198. 


Hainsby'a  true 


Fig.  199. 


Fig.  200. 


Fig.  201. 


Collis's  operation  for  harelip. 


Jlalgaigne's  operation. — From  Holmes. 


i!  (Fig.  199),  through  the  thickness  of  the  lip  down  to  the  mucous  membrane,  but  not 
through  it,  and  turned  the  flap  back.  On  the  other  side,  he  transfixed  the  lip  at  c,  and 
separated  the  flap  as  far  as  d,  dividing  the  flap  in  the  centre  at  e.  He  then  brought  the 
two  sides  together,  the  loose  lateral  flaps  covering  in  the  semi-attached  one  in  the  central 
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Fig.  202. 


Fig.  203. 


bit.  The  upper  flap  C  E  was  fixed  by  a  suture  to  a,  and  the  lower  flap  E  D  to  B.  Two 
intermediate  sutures  being  applied  (Fig.  200),  I  thus  obtain,  says  Collis,  "a  lip  nearly 
double  in  depth  what  I  could  possibly  have  got  by  the  ordinary  incisions."  Malgaigne's 
operation  is,  in  a  measure,  somewhat  similar  to  the  above,  utilizing  as  it  does  the  flaps  of 
skin  by  turning  them  down  and  stitching  them  together  (Fig.  201).  In  some  cases,  one 
of  the  pared  edges  may  be  left  attached  and  united  with  the  opposite  side  that  has  been 
sloped  to  receive  it.  This  suggestion  I  had  from  Mr.  Dix,  of  Hull,  in  1859.  ('Med. 
Times  and  Gaz.,'  July  2d.) 

Double  Harelip  When  this  is  uncomplicated  with  bone  displacement,  it  can  be 

dealt  with  as  simple  harelip.    In  a  general  way  it  is  well  to  operate  on  both  sides  at  once, 

more  particularly,  if  the  lower  flaps  of  the  lateral  portions 
are  utilized  by  being  turned  down  and  united  beneath  the 
central  piece  (Fig.  203).    If  there  be,  however,  much  sepa- 
/    >    >   \         r,vw/'\        ration,  and,  consequently,  traction  upon  the  lateral  portions, 
^    pjl  ^<~-F         the  operations  upon  the 'two  sides  should  be  performed  sepa- 

rately. 

When  the  intermaxillary  bones  project  to  any  extent  and 
are  separated  from  the  maxillary,  there  will  be  some  diffi- 
culty in  the  treatment.  I  believe  the  better  plan  is  to 
remove  them  with  the  knife  or  scissors,  for  when  broken  and  bent  back,  the  central  incisor 
teeth  too  often  grow  in  some  abnormal  position  and  are  in  the  way.  When  removed, 
the  maxillary  bones  subsequently  approximate,  and  the  lateral  incisor  teeth  frequently 

assume  the  position  of  the  central.  Sir  W.  Fer- 
gusson  lately  removed  these  bones,  or  the  milk 
tooth  with  its  bony  bed,  subcutaneously,  and,  I 
think,  with  advantage.  When  they  are  pushed  so  far 
forward  as  to  form  a  kind  of  appendage  to  the  tip 
of  the  nose,  as  seen  in  Fig.  204,  they  ought  to  be 
removed.  Tbe  portion  of  skin  over  the  bones, 
however,  must  always  be  utilized,  either  to  form  a 
columna  nasi  where  none  existed,  as  in  Figs.  205 
and  206,  or  to  be  brought  down,  and  inserted 
between  the  two  lateral  portions  of  the  lips. 
When  primary  union  fails,  the  surgeon  can  often 
succeed  by  scraping  the  surface  of  the  wound  and  re-applying  the  sutures;  and  he  may 
do  this,  although  the  parts  have  sloughed  at  first  as  soon  as  healthy  granulations  appear. 


Operation  for  double  harelip. 


Fig.  206. 


Fig 


Fig.  204. 


After  operation. 


Before  operation. 
(From  patients.) 


Cheiloplastic  Operations. 

These  are  demanded  for  deformity  of  the  mouth  from  destructive  ulceration  or  sloughing, 
as  from  cancrum  oris,  and  are  somewhat  similar  to  those  for  harelip.    When  undertaken 

for  contraction  of  the  mouth,  the  surgeon  should 
always  try  and  turn  up  from  within  the  mouth 
some  portion  of  the  mucous  membrane  to  cover 
over  the  new  angle,  and  thus  prevent  its  subse- 
quent contraction.  I  have  done  this  in  several 
cases  with  gratifying  success ;  one  of  which  is 
shown  in  Fig.  207.  The  deformity  was  the  result  of 
slouo-hins  after  fever.  At  times  new  tissue  must 
be  brought  up  from  the  chin  or  down  from  the 
cheek.  Indeed,  these  cases  tax  the  ingenuity  of 
the  surgeon  to  the  utmost,  as  no  general  rules  can  be  laid  down  regarding  them;  each 
requiring  to  be  dealt  with  on  its  own  merits.  But  this  much  may  be  said,  that  no  part 
of  the  body  heals  so  rapidly  or  so  well  as  the  face,  and  in  none  are  plastic  operations  more 
satisfactory. 


Fig.  207.        Fig.  208.        Fig.  209. 


Deformity  result        After  first       After  second, 
of  sloughing.  operation. 


Cancer  of  the  Lips. 

This  term  is  generally  applied  to  epithelioma  or  cancroid  disease,  true  cancer  or  carci- 
noma being  very  rare.  It  is  a  disease  of  middle  life,  four  out  of  five  cases  attacking 
patients  between  forty  and  sixty  years  of  age.  The  youngest  subject  I  have  seen  affected 
by  it  was  a  sweep  set.  27,  and  the  oldest  also  a  sweep  aet.  8G.    It  affects  the  lower  lip 
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Fig. 210. 


more  frequently  than  the  upper  in  the  proportion  of  25  to  1,  and  men  more  than  women. 
In  my  own  tahle  of  fifty-four  consecutive  cases,  three  instances  of  the  latter  exist,  to  fifty- 
one  of  the  former. 

Smoking,  or  rather  the  irritation  of  a  pipe,  has  generally  been  ascribed  as  a  common 
cause,  and  it  is  probable  that  such  an  irritation  is  sufficient  to  set  up  the  disease  when  a 
predisposition  to  its  development  already  exists.  It  is  interesting  to  note,  however,  that 
in  fifty-four  consecutive  cases  in  which  I  made  the  inquiry,  nine  had  never  smoked,  and 
this  proportion  is  probably,  in  this  country,  about  that  of  the  non-smokers  amongst  the 
male  population. 

The  disease  generally  commences  as  a  dry  scab  on  the  red  margin  of  the  lip;  and  it 
may  be  that  this  scab  forms  over  a  crack  or  excoriation,  but  as  often  as  not  it  appears 
alone  ;  occasionally  too  it  commences  as  a  wart.  In  its  early  stage  the  progress  of  the 
disease  is  generally  very  slow,  and  only  when  some  ulcerative  action  appears  does  it  de- 
velop more  rapidly.  It  is  under  these  circumstances  that  the  patient  first  applies  for 
advice,  in  the  dry  stage  the  disease  is  passed  by  unheeded. 

The  appearance  of  an  epithelial  cancer  is  tolerably  characteristic  (Fig.  210)  ;  it  has 
generally  an  irregular  watery  aspect,  but,  when  ulcerating,  has  thickened  everted  edges. 
It  has  always  a  well-defined  indurated  base.  When  ulcerating, 
it  discbarges  a  sanious  pus  containing  epithelium  scales  in 
abundance,  and  when  dry,  it  is  covered  with  a  scab  of  the 
same  material.  Microscopically  it  contains  epithelial  elements 
arranged  in  capsules.    (  Vide  Fig.  34.) 

In  its  early  stage  it  seems  to  be  a  local  disease  and  rarely 
affecting  more  than  one  part  at  the  same  time.  I  have,  how- 
ever, seen  several  cases  in  which  two  separate  centres  existed, 
and  one  in  which  there  were  three.  In  the  latter,  two  growths 
on  the  lower  lips  were  excised,  and  nine  years  subsequently  a 
similar  disease  attacked  the  tongue,  which  I  removed  in  June, 
1870,  with  the  galvanic  cautery  ecraseur. 

When  the  ulceration  stage  has  set  in,  if  the  disease  be  left 
to  run  its  course,  the  glands  beneath  the  jaw  will  probably 

soon  become  affected.  Indeed,  under  these  circumstances,  the  progress  of  the  affection 
will  be  steady,  if  not  rapid,  and  goes  on  to  destroy  all  the  tissues  with  which  it  comes  in 
contact — integument,  gums,  bone,  teeth,  and  glands.  It  destroys  life  by  exhaustion,  and 
may  do  so  by  secondary  deposits  in  the  lungs  or  viscera,  but  far  less  frequently  than  in 
carcinoma. 

Treatment  There  is  only  one  treatment  that  can  be  recommended,  and  that  is,  the 

speedy  removal  of  the  disease.  When  once  the  nature  of  the  case  is  clear  the  sooner  the 
growth  is  taken  away  the  better ;  and,  in  doing  this,  the  surgeon  must  also  deal  freely 
with  the  surrounding  parts.  He  had  better  err  by  removing  too  much  than  too  little  of 
the  surrounding  tissues.    To  tease  the  parts  with  mild  caustics  is  bad  practice,  as  it 


Cancer  of  lip  in  John  C. — set.  47. 
From  drawing. 


Diagram  showing  the  lines  of  incision  for  new 
lip  after  removal  of  a  cancer. 


Diagram  showing  position  of  flaps  when 
brought  up. 


merely  irritates  and  rarely  destroys  the  whole  growth.  Caustics  cannot,  as  a  rule,  be 
recommen  ded.  Excision  is  probably  the  best  method.  When  the  disease  is  superficial, 
it  may  be  sliced  oft",  leaving  the  parts  to  granulate ;  when  it  involves  more  of  the  lip,  a 
V-shaped  piece  may  be  taken  out,  the  two  edges  being  brought  together  as  in  harelip. 
When  much  of  the  lip  is  affected,  the  whole  must  be  removed,  and  a  new  lip  formed  by 
bringing  up  the  soft  parts  from  the  chin  as  indicated  in  Figs.  211,  212. 
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I  have,  however,  with  the  galvanic  cautery  removed  many  superficial  cancerous  tumors 
of  the  lip  with  success,  having  isolated  the  growth  with  pins,  and  then  removed  it  with 
the  wire  passed  beneath  them. 

[In  a  recent  case  at  the  Jefferson  College  Hospital,  where  the  tumor  had  been  allowed 
to  progress  until  the  whole  of  the  lip  and  the  front  of  the  jaw  were  involved.  Dr.  Levis 
removed  the  entire  lip,  resected  the  greater  portion  of  the  body  of  the  jaw,  and  formed  a 
very  fair  lip  from  the  tissues  of  the  neck.] 

After  the  removal  of  the  disease,  a  cure  may  follow ;  but  in  the  majority  of  caseSj  a 
return  takes  place,  and  generally  in  the  same  spot.  Similar  treatment  must  again  be 
resorted  to,  even  to  a  second  and  third  operation,  as  there  seems  reason  to  believe,  that, 
after  each  operation,  a  longer  interval  of  immunity  may  be  promised.  Thus,  a  man  who 
had  a  cancer  of  the  lip  removed  a  year  after  its  appearance  was  well  for  two  years,  when 
a  second  operation  was  required.  He  remained  well  for  three  years,  when  a  third  was 
performed,  and  this  time  four  years  elapsed  before  a  return  took  place.  It  was  then 
excised  for  a  fourth  time. 

In  another  case,  a  man,  a?t.  65,  had  a  cancer  of  his  lip  removed  fifteen  years  before  he 
came  under  my  care.  He  remained  well  for  eight,  when,  the  disease  returning  a  second 
operation  was  demanded;  and  seven  years  after  this  he  was  well.  Epithelioma  of  the 
lip  is  of  slow  growth.  I  have  removed  one  from  a  man,  set.  74,  of  twenty  years',  and 
another  from  a  man,  ret.  50,  of  eight  years'  growth. 

Horny  growths  may  spring  from  the  lip  as  from  other  parts  of  the  cutaneous  sur- 
face.   (Prep.  167  85,  Guy's  Hosp.  Mus.) 

Chancres,  syphilitic  or  otherwise,  are  at  times  met  with  on  the  lips,  and  so  the  sur- 
geon should  be  on  his  guard  not  to  mistake  them  for  cancer.  They  have  neither  the 
clinical  history  nor  aspect  of  such  an  affection,  but  make  much  more  rapid  progress. 
They  are  likewise  usually  attended  with  considerable  inflammatory  swelling  as  well  as 
with  secondary  glandular  enlargement.  They  are,  moreover,  usually  met  with  in  younger 
subjects  than  is  cancer.  When  syphilitic,  the  constitutional  symptoms  will  mark  their 
true  nature. 


Hypertrophy  of  the  Mucous  Glands  of  the  Lip. 

The  mucous  covering  of  the  lip  is  often  found  to  be  thickened,  two  elevated  or  pendu- 
lous portions  of  tissue  appearing,  one  on  either  side  of  the  middle  line.    This  condition 

authors  have  described  as  Hypertrophy,  though  the  name 
pIG>  213.  does  not  appear  to  be  correct,  for,  on  removing  the  so-called 

hypertrophied  mucous  membrane,  a  number  of  small  granu- 
lar bodies  the  size  of  hemp-seeds,  and  made  up  of  gland- 
cells,  are  always  found  underlying  a  healthy  mucous  mem- 
brane. The  disease  appears,  therefore,  to  be  due  to  an 
increase  in  the  size  of  the  natural  glands,  and  not  of  the 
mucous  membrane  of  the  part  (Fig.  213).  It  should  be 
treated  only  by  the  careful  excision  of  the  diseased  submu- 
cous tissue — the  incision  being  made  in  the  line  of  the  lip, 
and  the  edges  brought  together  by  fine  sutures.  I  have  seen 
as  many  of  such  cases  in  the  upper  as  in  the  lower  lip;  and 
rarely  does  it  involve  both  lips.  I  have  never  known  it  to 
recur. 

A  genuine  hypertrophy  of  the  lip  itself  is  a 
common  affection.  It  often  begins  as  a  chronic  inflammation  of  the  part,  or  rather 
oedema,  the  inflammatory  deposit  becoming  organized.  There  can  be  little  doubt  that 
many  of  the  so-called  thick  strumous  lips  have  this  origin.  Attention  to  the  general 
health  and  its  improvement  are  the  means  by  which  any  cure  may  be  expected. 


Hypertrophy  of  mucous  glands  of 
lip. 


Cystic  Tumors  of  the  Lip. 

Mucous  cysts  are  often  seen  and  generally  in  the  lower  lip.  They  appear  as  tense, 
globular,  and  at  times  semi-translucent  tumors  beneath  the  mucous  membrane,  and  are 
readily  cured  by  excision  or  by  cutting  off  their  upper  walls  by  means  of  scissors  ami 
sharp-pointed  forceps.  An  incision  into  them  rarely  does  good.  They  contain  a  glairy 
mucoid  fluid.  On  several  occasions,  I  have  turned  out  of  the  lip,  from  beneath  the 
mucous  membrane,  solid  encysted  tumors,  with  a  glandular  structure. 
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Naevi  of  the  lip  are  often  seen,  and  when  they  involve  the  whole  thickness  of  the 
part  their  excision  by  a  V  incision  is  the  best  treatment.  I  have  done  this  on  many  occa- 
sions with  a  beneficial  result.  When  they  are  only  superficial  or  beneath  the  mucous 
lining,  they  may  be  treated  locally,  as  already  mentioned  in  the  chapter  on  naevus. 

Phlegmonous  or  carbuneular  inflammation  of  the  lip  is  an  alarming  affection  ; 
it  is  never  found  except  in  the  feeble  and  cachectic.  It  attacks  the  upper  as  well  as  the 
lower  lip,  and  shows  itself  as  a  general  infiltration  of  the  part,  which  becomes  enormously 
swollen,  tense,  and  painful.  When  seen  in  an  early  stage  a  free  incision  into  it  or  its 
mucous  surface  gives  relief  and  expedites  the  sloughing  of  the  cellular  tissue  that  is  sure 
to  follow.  Fomentations  and  warm-water  dressings  are  the  most  beneficial,  with  good 
living  and  tonics,  such  as  quinine  and  iron  in  full  doses.  At  times  this  affection  end-  in 
sloughing,  and  then  puts  on  the  appearance  of  what  is  called  cancrum  oris.  It  is  very 
prone  to  be  followed  by  septicaemia. 

Cancrum  oris,  or  gangrenous  stomatitis,  is  generally  met  with  in  the  ill-fed 
and  feeble  child  after  one  of  the  exanthemata.    It  is  seen  also  where  mercury  has  been 
given  to  salivation.    It  commences  often  as  a  phlegmonous 
inflammation  of  the  cellular  tissue  of  the  cheek  or  lip,  going  Fig.  214. 

on  rapidly  to  sloughing  and  phagedenic  ulceration,  or  to 
sudden  death  of  a  part  of  the  cheek,  the  tissue  becoming 
white  and  bloodless,  and  then  sloughing.  At  times,  this 
sloughing  process  will  involve  a  large  portion  of  the  cheek, 
and  even  of  the  gum  or  bone.  It  is  a  most  fatal  and 
dangerous  disease.  Before  the  sloughing  has  taken  place, 
the  part  involved  will  be  much  thickened  and  indurated. 
It  will  feel  of  a  brawny  hardness,  and  appear  of  a  dusky 
color  in  the  centre,  with  a  red  border.  When  the  skin 
covering  in  the  dead  cellular  tissue  has  sloughed  away,  a 

deep,  excavated,  irregular  surface  will  be  seen  discharging  Cancrum  oris, 

an  offensive  sanious  fluid,  and,  if  the  disease  spreads,  it      Model  26»,  Guy's Hosp.  Mub 
does  so  by  sloughing  and  ulceration  (Fig.  214).    It  gener- 
ally kills  by  exhaustion,  sometimes  by  bleeding  from  the  sloughing  of  an  artery. 

Treatment — The  general  treatment  is,  tonics  and  good  feeding,  milk,  eggs,  and  wine, 
beef-tea,  and  any  other  nutritious  food  being  of  primary  importance.  When  food  cannot 
be  taken  by  the  mouth  it  must  be  given  by  the  bowel  as  an  enemata.  Tonics  also  musl  be 
administered,  as  the  liquor  cinchona?,  quinine,  or  iron,  in  such  doses  as  the  child  can 
bear. 

Locally,  till  the  slough  has  separated,  little  more  than  fomentations  and  cleanliness  can 
be  employed;  but  when  the  sloughing  and  ulceration  spreads  the  application  of  strong 
nitric  acid  is  of  great  value.  It  must,  however,  be  liberally  brushed  over  and  into  the 
parts  so  as  to  destroy  all  their  surface  and  induce  a  fresh  action. 

Absolute  cleanliness  should  be  observed,  the  wound  being  washed  and  irrigated  by 
means  of  a  steady  stream  of  water  to  which  carbolic  acid  1  part  to  20,  Condy's  fluid, 
chloride  of  zinc,  or  nitric  acid  in  the  proportion  of  n^v  to  the  ounce  of  water  may  be 
added.  When  recovery  takes  place,  it  is  frequently  with  the  loss  of  large  portions  of  the 
afl'ected  parts,  for  which  some  plastic  operation  will  subsequently  be  required. 

Aphthous  stomatitis  is  another  affection  often  mistaken  for  cancrum  oris,  but  is 
not,  however,  half  so  dangerous.  It  occurs  likewise  in  the  unhealthy  and  ill-fed  child, 
bul  as  often  as  not  is  independent  of  the  exanthemata.  It  begins  as  an  aphthous  ulcera- 
tion of  the  tongue,  gums,  lips,  or  cheeks,  by  which  these  parts  become  covered  with  a 
white  or  ash-colored  secretion.  With  these  local  symptoms  there  will  be  a  foul  tongue  and 
fetid  breath,  as  well  as  some  evident  symptoms  of  derangement  of  the  bowels  and  digestive 
organs.  In  very  feeble  children  this  superficial  ulceration  may  pass  on  to  sloughing  of  the 
parts,  or  ulcerative  stomatitis,  thus  simulating  cancrum  oris,  but  with  this  difference — in 
cancrum  oris,  the  disease  begins  in  the  cellular  tissue,  the  skin  sloughing  subsequently  ; 
in  ulcerative  stomatitis  or  noma,  it  begins  as  a  skin  or  mucous  membrane  ulceration, 
sloughing  following  upon  it. 

TREATMENT  Of  all  drugs,  the  chlorate  of  potash  has  the  best  action,  and  should  be 

administered  in  five-  or  even  ten-grain  doses  mixed  with  bark,  or  with  milk,  a  lotion  of 
the  same  drug,  3j  to  a  pint  of  water,  being  used  as  an  application.  Milk  diet  is  the  best 
where  it  can  be  taken,  beef-tea  and  eggs  being  given  otherwise,  or,  in  addition.  ine 
must  be  administered  with  great  caution,  and  only  when  the  powers  of  the  child  are  very 
feeble  as  in  the  phagedenic  form.    A  rhubarb  purge  is  usually  required  at  the  beginning 
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of  the  affection  to  clear  the  way,  as  foul  excreta  are  too  often  present,  and,  in  the  latter 
stage,  the  more  powerful  tonics,  such  as  iron  or  quinine,  are  often  demanded.  It  is  a 
disease  generally  due  to  intestinal  irritation  from  bad  feeding,  and  requires,  therefore,  for 
its  treatment,  careful  attention  to  this  matter. 


Ranula  or  sublingual  cyst,  with  salivary- 
duct  lying  upon  it.  Guy's  Hosp.  Mus.,  No. 
2292'.— Hilton's  case. 


Ranula  or  Sublingual  Cysts. 

These  are  now  known  not  to  be  due  to  any  obstruction  of  the  salivary  ducts,  submaxil- 
lary or  sublingual,  but  to  obstruction  of  one  of  the  mucous  glands  situated  beneath  the 
tongue,  such  as  the  glands  and  ducts  of  Rivini.1  They  are  probably  analogous  to  the 
mucous  cysts  of  the  lip  already  referred  to,  and  of  the  mucous  passages  generally.  They 

contain  a  clear,  glairy,  mucoid  fluid,  but  never  saliva. 
Fig.  215.  [Some  authors  doubt  the  last  assertion,  though  ad- 

mitting that  they  do  not  contain  saliva  as  a  rule.] 
I  have  the  notes  of  several  that  were  congenital. 
They  sometimes  attain  a  large  size,  and,  when  placed 
beneath  the  tongue  (their  usual  position),  the  salivary 
duct  can  readily  be  traced  lying  over  them  (Fig. 
215).  Sometimes  they  are  multiple,  and,  on  several 
occasions,  on  opening  one  cyst,  I  have  seen  a  second 
within.  When  neglected  and  allowed  to  increase, 
they  may  so  press  the  tongue  upwards  as  to  prevent 
the  patient  speaking,  or,  they  may  form  a  large  swell- 
ing beneath  the  jaw. 

Within  the  mouth  they  appear  as  semi-transparent 
cysts  beneath  the  tongue,  and  they  are,  as  a  rule, 
painless  and  merely  give  trouble  mechanically.  When 
opened  a  glairy  mucoid  fluid  escapes.  This  opera- 
tion, however,  rarely  is  serviceable,  as  the  fluid  re- 
collects. The  best  treatment  is,  to  raise  the  upper  surface  of  the  cyst  by  means  of  a  pair 
of  a  pointed  forceps  or  a  tenacular,  and  with  scissors  cut  off  its  upper  surface.  M.  Panas, 
of  Paris,  has  lately  injected  these  cysts  with  three  to  ten  drops  of  a  solution  of  chloride  of 
zinc  (45  grains  to  an  ounce  of  distilled  water)  with  success.  In  large  tumors  the  cavity 
may  be  plugged  with  lint  soaked  in  iodine  [or  Monsell's  solution]  after  it  has  been  freely 
incised.  The  application  of  a  seton  is  at  times  beneficial  though  an  uncertain  remedy  ; 
simple  plugging  of  the  cyst  was  a  mode  of  treatment  that  I  formerly  employed  till  I  dis- 
covered that  the  plans  above  suggested  were  preferable.  It  is  next  to  impossible  to  excise 
them,  as  they  have  no  definite  walls. 

Encysted  tumors  are,  however,  met  with  beneath  the  tongue.  I  have  had  two  under 
care,  and  both  I  mistook  for  ranula.  The  error  was  discovered  only  on  opening  them ;  and 
in  both,  on  making  my  incision,  I  had  to  cut  through  the  mucous  lining  of  the  mouth  over 
the  cyst,  and  the  cyst-wall  itself.    From  both  a  cheesy  sebaceous  secretion  escaped. 

These  tumors  have  nothing  to  do  with  ranula,'  have  distinct  capsules  beneath  the  mucous 
membrane,  appear  to  be  sebaceous,  and  are  probably  congenital.  In  the  case  I  have 
mentioned  the  patients  were  under  twenty  years  of  age.  In  both  I  pulled  out  as  much  of 
the  cyst-wall  as  I  could,  dissecting  it  from  its  bed,  and  in  one  with  complete  success.  In 
the  second  a  return  followed,  which  called  for  another  operation,  which  was  crowned  by  a 
good  result.  I  have  never  known  any  of  these  sublingual  cysts  require  removal  from 
below  the  jaw  ;  though  the  sebaceous  form  might  do  so.  In  one  of  my  cases  I  contem- 
plated this  plan,  and  Sir  W.  Fergusson  gives  a  case  where  it  was  adopted.  It  is  probable, 
that  plugging  of  the  cyst,  to  set  up  suppuration,  would  be  a  simpler  and  equally  efficacious 
practice. 

Salivary  Calculus. 

The  salivary  ducts  beneath  the  tongue  may  be  obstructed  in  exceptional  cases,  from  the 
introduction  of  foreign  bodies,  but  more  commonly  from  calculus.  Steno's  duct  or  that  of 
the  parotid  may  be  thus  affected,  but  the  Whartonian  or  the  sublingual  salivary  duct  is 
that  more  commonly  involved.  When  the  obstruction  is  complete  patients  complain, 
during  deglutition,  of  pain  in  the  corresponding  salivary  gland,  with  some  swelling,  such 
symptoms  being  clearly  due  to  retained  salivary  secretion  ;  and  these  soon  subside  on  the 


['  The  ducts  of  Rivini  are  usually  considered  to  be  excretory  ducts  of  the  sublingual  salivary  gland.. 


SALIVARY  FISTULA. 
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In  exceptional  examples  suppuration  may       fig.  216. 


Nalhize 


completion  of  mastication 
attack  the  gland. 

The  calculus  depicted  in  Fig.  210  was  taken  from  the  sublingual  duct  of 
a  man  by  my  friend  Mr.  C.  Sells,  of  Guildford,  and  weighed  48  grains. 

This  affection  can  usually  be  easily  recognized  on  the  application  of  the 
finger  beneath  the  tongue,  the  calculus,  as  a  rule,  holding  a  superficial  posi- 
tion. On  feeling  the  stone,  the  surgeon  may  often  with  his  nail  tear  it  out 
of  its  bed.  I  have  removed  several  by  this  plan  when  not  larger  than 
hemp-seeds.  When  larger,  the  best  plan  is  incision,  the  surgeon  being 
careful  to  cut  through  the  duct  where  it  seems  to  be  thinnest,  and  scoop  the 
calculus  out  of  its  bed  by  means  of  a  director  or  bent  probe.  These  calculi 
may  attain  considerable  dimensions,  even  one  inch  long.  On  one  occasion, 
I  broke  a  calculus  to  pieces,  in  attempting  to  remove  it  from  the  centre  of 
a  suppurating  sublingual  gland  of  a  man,  set.  42,  who  had  had  evidence  of 
its  presence  for  years.  He  came  to  me  with  the  parts  hard  as  well  as 
ulcerating,  having  been  told  he  had  a  cancer,  and  a  rapid  recovery  followed 
its  removal.  Occasionally  after  the  removal  of  a  calculus  from  a  salivary  duct  a  stricture 
results,  when  the  gland  under  stimulus  may  inflame  and  be  the  source  of  trouble.  A  free 
division  of  the  duct  is  then  the  right  treatment  to  adopt. 


Salivary  calcu- 
lus, weighing  48 
grains. 


Salivary  Fistula. 


[Fig.  217. 


When  Steno's  duct,  the  duct  of  the  parotid  gland,  has  been  obstructed  near  its  orifice 
in  the  mouth,  or  has  been  opened  by  a  wound  or  ulceration,  a  salivary  fistula  may  take 
place,  that  is,  the  saliva,  instead  of  being  poured  into  the  mouth,  will  escape  upon  the 
cheek.  When  this  affection  originates  in  some  obstruction  to  the  duct  itself,  it  will  com- 
mence as  a  soft  fluctuating  swelling  in  the  cheek  caused  by  retained  salivary  secretion  ; 
and,  after  a  time,  usually  when  the  duct  has  acquired  about  the  size  of  half  a  walnut,  the 
swelling  will  ulcerate  through  the  skin,  and  clear  saliva  or  saliva  mixed  with  pus  will 
escape.  If  this  swelling  be  opened  the  same  result  will  ensue,  and  after  this,  the  cavity 
may  contract,  but  the  fistula  will  remain. 

The  only  successful  treatment  of  this  affection  is,  to  establish  a  free  opening  into  the 
mouth  from  the  oral  end  of  the  duct,  which  may  be  effected  by  passing  a  fine  probe  into 
the  fistula  through  the  duct  into  the  mouth.  When  this  can  be  accomplished  through 
the  natural  opening  all  the  better,  but  it  is  not  a  matter  of  much  importance,  as  artificial 
opening  near  the  oral  orifice  of  the  duct  will  answer 
every  purpose.  The  probe  should  be  armed  with  a 
piece  of  thick  silk,  or  three  or  four  threads  of  fine 
silk,  and  drawn  through  the  mouth,  the  ends  hanging 
from  the  cheek  and  those  from  the  mouth  being  tied 
together,  the  whole  acting  as  a  seton  to  establish  an 
artificial  fistulous  communication  with  the  mouth. 
This  object  will  probably  be  secured  in  about  a  week 
or  ten  days,  when  the  seton  may  be  removed.  The 
fistula  in  the  cheek  will  then  probably  contract  and 
close  of  itself ;  but  if  this  does  not  take  place  the  edges 
of  the  fistula  may  be  cauterized  by  the  galvanic,  gas, 
or  actual  cautery,  and  thus  cicatrization  be  encouraged. 
The  operation  may  be  repeated  if  required.  A  plastic 
operation  may  be  attempted  when  these  means  fail. 

[Agnew  describes  a  method  employed  by  him,  and  directs  to  find  the  opening  of  the 
duet  on  the  inside  of  the  cheek,  and  to  insert  a  fine  probe  into  it.  Subsequently  one  or 
two  threads  are  passed,  by  means  of  a  needle,  between  the  external  surface  of  the  cheek 
and  the  duct  at  a  distance  above  the  orifice.  The  seton  directs  the  saliva  into  the  mouth, 
and  when  this  has  been  accomplished,  the  external  opening  can  be  closed  by  caustic  appli- 
cations or  some  other  expedient.  The  end  of  the  duct  above  the  fistule  might  in  some  cases 
be  dissected  out  from  beneath  the  mucous  membrane,  and  be  allowed  to  hang  into  the  cavity 
of  the  mouth  until  the  fistule  had  closed  J.  B.  R.] 

I  have  known  parotid  salivary  fistula  follow  upon  the  suppuration  of  the  gland  after 
fever  in  three  cases;  the  orifice  in  all  being  small  and  placed  behind  the  angle  of  the  jaw. 
In  none  of  these  was  it  associated  with  any  obstruction  to  Steno's  duct.  It  was  trouble- 
some only  from  the  trickling  of  saliva  during  mastication,  though  to  one  of  the  patients, 


Seton  for  the  cure  of  salivary  fistule.] 
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who  was  a  lady,  this  caused  much  annoyance.  I  tried  the  cautery  in  one  of  these  cases, 
hut  without  success. 

Parotiditis  or  "  Mumps." 

This  is  a  simple,  although  an  infectious,  disease,  having;  a  tendency  to  get  well  with 
simple  fomentations  of  the  parts,  a  saline  purgative,  and  a  mild  tonic.  It  is  occasionally 
metastatic  to  the  testicle.  When  it  follows  upon  a  fever,  it  is  a  severe  affection,  and  not 
unfrequently  passes  on  to  suppuration  ;  such  ahscesses  spread  easily,  the  deep  fascia 
covering  them  in  forhidding  a  natural  outlet  except  by  burrowing.  Salivary  fistula  in 
the  neck  may  follow  in  such  a  case.  Professor  Crocq,  of  Brussels,  believes  this  disease 
is  the  result  of  a  stomatitis  propagated  along  the  duct  of  the  parotid  gland  to  the  gland 
itself. 

Parotid  and  Submaxillary  Tumors. 

These  have  one  peculiarity,  viz.,  that  they  are  almost  always  more  or  less  cartilaginous 
— the  ordinary  form  of  tumor  in  this  region  being  the  fibro-cartilaginous — they,  moreover, 
are  mostly  encysted,  having  a  peculiar  hard,  elastic  feel  and  botryoidal  outline.  They  arc 
generally  imbedded  in  the  structure  of  the  gland,  and  vary  much  in  their  depth  ;  tumors 
that  appear  movable  and  superficial,  too  often  dipping  well  down  into  the  tissues  and  thus 
increasing  the  difficulty  of  their  removal.  These  simple  tumors  may  grow  to  a  large  size, 
and  stretch  the  skin  greatly  over  them,  and  should  always  be  removed;  the  earlier  the 
better.  In  removing  them,  the  surgeon  should  be  careful  to  make  his  incision  well  down 
to  the  capsule,  when  he  will  probably  be  able  to  enucleate  the  growth.  It  is  far  better 
practice  to  do  this,  even  with  the  application  of  a  little  force,  than  to  be  too  free  with  the 
knife,  for  the  facial  nerve  is  generally  in  close  contact  with  the  tumor  and  the  deep  vessels 
are  beneath.  He  should  also  always  cut  upon  the  tumor,  dividing  only  such  tissues  as 
hold  it  down,  taking  great  care  too  that  the  large  vessels  are,  if  possible,  left  uninjured. 

In  deeply-placed  tumors,  this  removal  by  enucleation  is 
Fig.  218.  still  more  necessary.    When  the  tumor  is  large,  there  is 

always  a  strong  probability  that  the  facial  nerve  will  be 
divided  or  injured,  hence  it  is  as  well  to  prepare  the  pa- 
tient for  the  fact.  Fig.  218  illustrates  the  situation  and 
external  appearance  of  one  of  these  tumors. 

Cancerous  tumors  of  the  parotid  are  likewise 
met  with,  but  assume  a  very  different  appearance  from 
the  last.  They  are  mostly  infiltrations  of  the  gland, 
fixed,  diffused,  and  deep  seated;  they  are,  moreover,  gen- 
erally associated  with  paralysis  of  the  facial  nerve,  differ- 
ing in  this  way  from  innocent  growths.  Never  should 
I    they  be  surgically  interfered  with. 

^  The  difficulty  of  deciding  as  to  the  removal  of  large 
growths  in  this  position  is  very  great,  and  the  best  guide 
is  their  mobility.  Sir  W.  Fergusson,  who  had  had  more 
experience  in  these  cases  than  any  man  of  modern  times, 
says,  "  If  it  were  evident  that  the  part  slid  freely  over 
the  subjacent  textures,  I  should  not  hesitate  about  using  the  knife,  whatever  might  be 
the  bulk  of  the  disease,"  &c. ;  "  but  if  the  tumor  seemed  fixed,  its  limits  were  not  clearly 
defined,  or  an  attempt  to  move  it  caused  pain,  I  should  not  readily  be  induced  to  use  the 
knife,  however  small  the  mass  might  be,"  and  I  endorse  these  views. 

[The  first  extirpation  of  the  parotid  gland  done  in  America  was  performed  by  Warren 
during  the  last  century.  Dr.  McClellan,  of  this  city,  is  said  to  have  done  this  serious 
operation  eleven  times.] 

AFFECTIONS  OF  THE  TONGUE. 

Tongue-tie  is  occasionally  met  with,  but  not  a  tithe  of  the  cases  so  ascribed  are  of 
this  nature.  It  is  due  to  a  tying  down  of  the  tip  of  the  tongue  by  the  framum  lingua?, 
which  prevents  the  infant  from  projecting  the  organ  beyond  the  gums,  thereby  interfering 
with  suckling.  It  is  easily  remedied  by  dividing  the  fraenum  perpendicularly  downwards 
behind  the  gum  with  a  pair  of  blunt  pointed  scissors,  the  point  of  the  tongue  being  elevated 
with  the  finger,  or  a  pair  of  dressing  forceps  applied  beneath. 


GLOSSITIS. 
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Wounds  ok  the  tongue. 

These  are  sometimes  troublesome  from  hemorrhage,  but,  when  the  parts  are  brought 
together,  the  bleeding,  as  a  rule,  ceases  ;  sutures  should  always  be  employed  when  gaping 
exists.  If,  however,  a  bleeding  vessel  be  visible,  it  ought  to  be  tied  or  twisted.  The 
sutures  must  be  put  in  deeply  to  draw  the  whole  thickness  of  the  divided  parts  together. 
On  one  occasion,  owing  to  a  neglect  of  this  practice,  I  had  to  pare  the  surface  of  an  old 
wound  of  the  tongue  that  had  passed  through  the  half  of  the  organ  transversely,  and  then 
bring  the  parts  together.  The  child  was  clearly  unable  to  talk  on  account  of  the  injury; 
yet  after  the  operation,  all  was  well.  When  bleeding  is  obstinate  and  the  parts  cannot 
be  brought  together,  the  cautery  or  perchloride  of  iron  may  be  usefully  employed.  In 
exceptional  eases  the  ranine  artery  may  require  a  ligature.  Ice  in  the  mouth  arrests 
slight  hemorrhage. 

Hypertrophy  of  the  Tongue. 

This  is  a  troublesome  affection  chiefly  from  the  mechanical  obstruction  which  it  causes, 
is  chiefly  found  in  young  subjects,  and  is  sometimes  congenital.  It  has  been  ascribed  to 
chronic  inflammation  of  the  organ,  but  that  such  is  invariably  the  case  appears  doubtful. 
When  it  has  existed  for  years,  it  may  cause  distortion  of  the  jaws.  It  may  involve  the 
whole  organ  or  only  half.  In  a  case  I  had  under  my  care  not  long  ago,  this  latter  con- 
dition was  singularly  well  illustrated.  It  is  to  be  recognized  simply  by  the  increased  size 
of  the  organ,  no  external  evidence  of  disease  usually  existing.  The  enlargement,  as  a 
rule,  is  painless,  though  when  the  tongue  cannot  be  kept  in  the  mouth,  the  disease  is  dis- 
tressing. It  is  not  often  amenable  to  treatment.  In  the  case  of  a  boy,  set.  G,  who  was 
originally  under  the  late  Dr.  Addison's  care  at  Guy's  for  a  congenital  enlargement  of  the 
organ,  the  perchloride  of  mercury  in  small  doses  reduced  the  size  of  the  organ  so  as  to 
allow  of  its  return  into  the  mouth,  and,  although  several  relapses  took  place  in  later 
years,  the  same  treatment  was  repeated  with  equally  good  results.  In  a  gentleman,  set. 
20,  who  consulted  me  some  years  ago  for  enlargement  of  the  tongue  of  twelve  years' 
standing,  attended  with  protrusion  and  all  its  evils,  iodism  induced  by  ten-grain  doses  of 
the  iodide  of  potassium  was  followed  within  a  week  by  the  speedy  disappearance  of  the 
affection,  though  at  the  time  death  appeared  imminent  from  the  excessive  swelling  of  the 
organ  caused  by  the  drug.  In  other  cases  the  removal  of  a  wedge-shaped  piece  from  the 
centre  of  the  organ  is  the  best  practice  ;  while  to  cut  off  the  projecting  portion  is  far  less 
satisfactory.  The  application  of  ligatures  to  the  lingual  arteries  to  starve  the  disease' 
might  possibly  be  of  service  in  such  cases. 

The  tongue  may  likewise  be  the  subject  of  ichthyosis.  Sir  James  Paget,  Mr.  Hulke 
('Trans.  Clin.  Soc.,'  vols,  ii  and  iii),  and  Mr.  Morris  ('Brit.  Med.  Journ.,'  1874)  have 
recorded  examples  of  the  affection.  Many  have  come  under  my  notice.  They  have  a 
disposition  to  pass  into  cancer,  and  the  case  from  which  Fig.  220  was  taken  was  of  this 
nature.  When  cancer  attacks  the  ichthyotic  tongue,  it  is  generally  of  a  virulent  form, 
and  any  operation  for  its  relief  is  too  often  followed  by  a  rapid  recurrence  of  the  disease, 
either  in  the  part  or  in  the  cervical  glands.  An  ichthyotic  tongue,  therefore,  should  be 
at  once  removed  as  soon  as  the  slightest  evidence  appears  of  its  being  the  seat  of  cancer. 
Cases  are  also  on  record  of  fatty  tumors,  of  warty  growths,  and  congenital  pedunculated 
growl  hs,  Jibro-cellular  and  adenoid  tumor,  and  hydatid  of  the  tongue. 

Glossitis. 

Inflammation  of  the  tongue  when  deep-seated  and  general  is  a  grave  affection,  as  the 
swelling  may  be  so  sudden  and  severe  as  to  threaten  life  by  suffocation.  In  the  sudden 
enlargements  from  the  salivation  of  mercury  or  iodism,  as  in  a  case  already  given,  these 
symptoms  are  at  times  seen,  but,  as  a  rule,  they  subside  rapidly  under  local  fomentation 
on  the  removal  of  their  cause.  If  suffocation  be  threatened  by  the  oedematous  enlarge- 
ment of  the  organ,  free  vertical  incisions  might  be  required,  though  I  have  not  yet  seen  a 
case  where  such  a  practice  was  demanded.  Inflammation  ending  in  local  suppuration  is 
far  more  common  ;  and,  when  an  abscess  has  formed,  the  sooner  it  is  opened  the  better. 
If  it  be  situated  at  the  root  of  the  tongue,  both  deglutition  and  speaking  will  be  interfered 
with  ;  indeed,  the  abscess  may  mechanically  so  press  upon  the  epiglottis  as  to  close  the 
larynx,  and  threaten  life. 
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Local  inflammation  of  the  tongue  may  arise  without  any  known  cause,  or  from  the  con- 
tact  of  some  irritating  substance,  such  as  that  of  tobacco.    It  may  also  follow  a  wound. 

TREATMENT — Fomentations  to  the  part  frequently  applied,  and  an  incision  into  the 
abscess  as  soon  as  it  can  be  made  out,  are  the  best  local  means.  Tonics  after  the  use  of 
a  mild  purge  are  also  useful.  When  the  swelling  becomes  dangerous  by  its  pressure,  the 
oedema  may  be  dispersed  by  an  incision  or  puncture,  but  the  surgeon  need  be  in  no  hurry 
to  adopt  this  practice;  it  is  rarely  needed.  My  late  colleague,  Mr.  Poland,  had  a  ease  in 
which  incisions  were  followed  by  very  serious  hemorrhage.  The  applications  of  leeches 
to  the  organ  when  projecting  has  been  followed  by  rapid  relief. 

Aphthous  Inflammation 

of  the  tongue  and  superficial  ulceration  are  not  uncommon.  It  occurs  in  children  chiefly 
from  alimentary  irritation,  and  is  curable  by  the  chlorate  of  potash  internally  in  five-  or 
ten-grain  doses,  like  aphthous  stomatitis. 

Simple  or  Dyspeptic  Ulcer 

of  the  tongue  is  a  rare  and  very  obstinate  affection.  The  few  cases  that  I  have  seen  of  it 
have  been  in  adults  in  whom1  considerable  disturbance  of  the  digestive  apparatus  existed. 
In  one,  the  patient  passed  lithic  acid  in  such  abundance  as  to  startle  me.  He  used  to 
bring  it  in  spoonfuls  weekly.  The  ulceration  may  be  extensive,  but  always  superficial, 
and  the  tongue  is  usually  glazed  with  it  and  often  red.    To  the  touch  it  does  not  feel  hard. 

Treatment  The  only  sound  treatment  is  a  soothing  one.    The  bowels  should  be 

attended  to  by  means  of  a  mild  purgative  such  as  castor  oil,  and  rhubarb  and  magnesia, 
or  alkalies  given,  such  as  the  bicarbonate  or  chlorate  of  potash  in  gentian,  calumba  or 
bark.  The  diet  should  be  regulated  in  the  most  careful  manner,  and  all  food  forbidden 
that  can  possibly  irritate.  Milk,  when  it  can  be  taken  should  be  allowed.  Beer  and 
spirits  are  generally  injurious ;  but  wine  may  be  allowed  when  necessary.  Locally,  the 
chlorate  of  potash  lotion  is  the  best.    Caustics  and  other  stimulants  are  rarely  required. 

These  cases  are  not  to  be  mistaken  for  the  syphilitic  or  condylomatous  affections  of  the 
organ  which  are  less  superficial,  more  raised  and  indurated,  and  are,  besides,  usually 
associated  with  patches  on  the  throat,  lips,  or  cheek,  and  other  constitutional  symptoms  ; 
nor  with  the  fissures  or  ulcers  that  are  often  found  at  the  side  of  the  tongue,  due  to  the 
irritation  of  a  stump  or  tooth. 

Deep-seated  Ulcers  of  the  Tongue. 

These  may  be  simple,  syphilitic,  or  cancerous.  The  first  is  very  uncommon,  and 
usually  the  result  of  a  local  abscess.  It  can  be  known  by  the  sharpness  of  the  edges  of 
the  sore,  the  absence  of  induration,  and  the  fissured  aspect  of  the  ulcer.  It  has  a  tendency 
to  recovery. 

The  deep-seated,  syphilitic  ulcer  is  generally  the  result  of  a  breaking  down  of 
a  gummatous  tumor  in  the  thickness  of  the  organ.  As  a  tumor,  it  appears  as  an  indura- 
tion of  the  part;  and  as  an  ulcer,  it  appears  deeply  excavated  with  irregular  but  not 
infiltrated  or  everted  edges.  It  is  slow  in  its  progress  and  not  so  painful  as  cancer.  It 
is  usually  found  also  with  a  history  or  with  symptoms  of  syphilis,  and  occurs  chiefly  in  the 
body  of  the  tongue.  It  can  be  mistaken  for  a  cancer,  and  I  consider  most  of  the  cases  of 
so-called  cured  cancer  of  this  organ  are  of  this  nature. 

Cancer  of  the  Tongue 

is  usually  epithelial,  and  may  occur  in  a  person  the  subject  of  ichthyosis.  It  is  most  com- 
mon between  forty  and  sixty  years  of  age;  and,  like  cancer  of  the  lip,  is  more  frequent 
in  men  than  women,  in  the  ratio  of  five  to  two,  generally  commencing  in,  and  confined 
to,  one  side  of  the  organ  ;  an  analysis  of  fifty-five  cases  ('Just.  Schmidt's  Jahrb.,'  1860) 
proving  that  it  involved  both  sides  only  in  nine.  It  begins  more  frequently  as  a  crack 
or  ulcer  than  as  a  wart,  and  soon  causes  pain.  It  increases  with  variable  rapidity, 
though  the  majority  of  patients  seek  advice  only  after  it  has  existed  a  few  months.  It  is 
usually  recognizable  by  the  irregular  surface  of  the  sore,  its  indurated  and  often  everted 
edges,  its  hardened  base,  and  sloughing  surface.    As  time  goes  on  the  glands  beneath  the 
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jaw  become  enlarged,  the  disease  infiltrating  all  the  tissues  as  it  increases,  and  the  patient's 
powers  becoming  enfeebled  ;  hemorrhage  from  some  large  vessel  too  often  in  the  end 
destroys  life. 

TREATMENT. — It  is  now  admitted  that  the  sooner  the  disease  is  removed  the  better, 
as  there  seems  good  reason  to  believe  that  it  is  at  first  a  local  affection,  and  that  after  its 
removal  a  cure  may  be  obtained.  If  this  end  be  not  secured,  much  benefit  will  be  gained 
by  the  operation,  as  it  relieves  a  patient  for  a  time,  from  a  most  distressing  and  exhaust- 
ing affection  ;  and,  should  a  return  take  place,  it  is  more  likely  to  do  so  in  the  glands  than 
in  the  part — while  death,  under  these  circumstances,  is  less  painful.  The  operation, 
moreover,  is  attended  with  marvellously  little  risk  to  life,  and  is  followed  by  improved 
articulation  even  when  the  whole  organ  has  been  removed.  In  the  case  figured  (Fig. 
220)  the  man  could  speak  as  well  after  as  before  the  operation.  There  are  only  two 
modes  by  which  this  removal  should  be  effected, 

excision  and  the  ecraseur.     Caustics  are  painful  Fig.  219. 


and  uncertain,  consequently  have  been  rightly  aban- 
doned. The  ligature  is  painful  and  tedious,  and, 
beyond  the  freedom  from  hemorrhage,  it  has  no 
advantages  ;  and  in  this  is  only  equal  to  the  ecraseur. 
In  excision  the  surgeon  using  knife  or  scissors  must 
be  careful  to  remove  the  whole  of  the  diseased  part, 


cutting  well  beyond  the  limits  of  the  tumor.    At  Tongue  forceps, 

the  same  time,  when  a  portion  of  the  organ  only 

need  be  sacrificed,  no  more  should  be  removed  than  necessary.  It  is  wiser,  hovever,  to 
remove  too  much  than  too  little. 

When  the  disease  is  limited  and  in  front,  excision  may  be  employed,  for  with  the 
tongue  held  well  out  by  a  suitable  pair  of  forceps  (Fig.  219),  or  by  a  ligature  passed 
through  the  tip,  all  vessels  can  be  tied  or  twisted  and  bleeding  controlled.  When  the 
galvanic  ecraseur,  or  ecraseur  wire  heated  by  the  galvanic  battery  can  be  obtained,  no 
better  means  can  be  found  for  removing  small  or  large  portions  of  the  tongue,  and  since  I 
have  employed  them  I  have  given  up  excision.  With  pins  put  in  to  isolate  the  growth, 
and  the  wire  carefully  adjusted  behind  them,  any  sized  mass  may  be  readily  removed  by 
a  bloodless  operation.    Some  prefer,  however,  the  ordinary  wire  ecraseur.    Both  instru- 


Fra.  220. 


Drawing  showing  the  operation  lor  the  removal  of  the  anterior  two-thirds  of  the  tongue. 


ments  are  good.  The  amount  that  can  be  removed  through  the  mouth  by  these  means  is 
measured  only  by  the  appliances  the  surgeon  has  at  his  command  to  fix  its  posterior 
boundary.  In  the  case  figured  above  more  than  the  anterior  two-thirds  of  the  tongue 
were  removed,  and,  by  means  of  the  curved  needle  shown  in  the  drawing,  no  difficulty 
was  experienced  in  passing  the  ligature,  or  in  removing  the  organ.  When  the  diseased 
tongue  cannot  be  excised  with  safety,  or  its  base  isolated  and  surrounded  with  certainty, 
through  the  mouth,  various  expedients  have  been  suggested.  Professor  Syrae  divided  the 
lower  lip  and  jaw  in  the  median  line  to  give  room  for  the  operation  (a  to  b,  Fig.  221), 
Regnoli,  of  Pavia,  made  an  incision  from  the  hyoid  bone  to  the  chin,  and  two  lateral  cuts 
from  the  anterior  extremity  of  this  along  the  lower  border  of  the  jaw  (b  to  e  and  c  to 
D,  Fig.  221),  dividing  through  to  the  mouth  all  the  tissues  that  connected  the  tongue 
with  the  lower  jaw  at  the  symphysis,  thereby  giving  abundant  room  to  draw  the  tongue 
downwards.    Nunneley,  of  Leeds,  introduced  beneath  the  jaw,  between  its  base  and  the 
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hyoid  bone,  a  sharp-pointed  curved  knife,  four  inches  long,  and  brought  it  out  in  the 
mouth  at  the  fraenum  linguae  (x,  Fig.  221).    With  a  probe  guided  upon  this  knife  he 
then  drew  through  the  wound  the  wire  rope  of  the  ecraseur,  drawing 
Fig.  221.  a  good  loop  through  the  mouth  and  withdrawing  the  probe,  the  two 

ends  of  the  rope  hanging  beneath  the  chin.  He  then  seized  the 
tongue  with  forceps,  forcibly  pulling  it  out  of  the  mouth,  and  pushed 
through  the  base  of  the  tongue  three  long  and  strong  pins,  making 
their  ends  appear  in  its  upper  surface  near  the  base,  and  behind  the 
disease.  He  then  passed  the  loop  of  the  ecraseur  behind  the  pins 
and  drew  it  tight,  thus  completely  encircling  the  whole  organ.  The 
process  of  removal  then  went  on.  Sir  J.  Paget  improved  upon 
this,  in  doing  away  with  the  submental  puncture,  and  giving  free- 
dom to  the  tongue  by  dividing  the  soft  parts  that  hold  it  down  at 
the  floor  of  the  mouth  close  to  the  bone,  thus  allowing  the  organ 
to  be  pulled  well  forward.  At  the  same  time  he  rightly  insisted 
that  care  should  be  taken  to  divide  the  tongue  perpendicularly 
through  its  thickness,  and  not  obliquely  ;  this  point,  however,  is 
guaranteed  by  the  introduction  of  pins  as  already  mentioned.  Col- 

Illustrating  the  different     °        _  _  •>  .  ,     „       .        .1      1     T  i    1  1      T>       i.  . 

operations  for  the  removal  lis>  of  Dublin,  instead  of  using  the  knife,  as^  suggested  by  Paget  to 
of  a  tongue.  divide  the  sublingual  tissues,  employed  the  ecraseur.    He  has,  also, 

advised  that  the  cheek  be  laid  open  from  below  its  angle  to  give  room 
for  manipulation  when  the  disease  is  far  back  (f,  Fig.  221).  By  one  or  other  of  these 
means,  room  can  be  obtained  to  free  the  tongue  from  its  attachments,  to  isolate  the  growth 
by  pins,  and  remove  it  by  the  ecraseur — wire  rope  being  used  when  the  galvanic  cautery 
ecraseur  cannot  be  obtained.  I  believe  Nunneley's  method  to  be  the  best,  using  the  gal- 
vanic cautery  ecraseur  when  the  disease  is  extensive.  To  isolate  the  disease,  J  have 
found  the  curved  needle  as  seen  in  Fig.  220  introduced  beneath  the  chin  (n,  Fig.  221) 
through  the  base  of  the  tongue,  behind  the  disease,  to  be  very  valuable. 

When  the  disease  is  placed  anteriorly,  the  introduction  of  pins  through  the  mouth 
and  the  ecraseur,  are  all  that  is  required.  When  more  room  is  necessary,  Collis,  Paget, 
or  Nunneley's  plans  may  be  resorted  to.  When  the  disease  cannot  be  isolated  by  these 
means,  Syme's  operation  must  be  had  recourse  to,  in  which  case  it  will  be  well  to  act  on 
the  suggestion  of  Sedillot's,  and  make  the  section  of  the  jaw-bone  irregular,  to  allow  of  a 
better  adaptation  of  the  segments  afterwards  than  can  be  insured  when  the  line  of  division 
is  vertical.  The  use  of  the  knife  had  better  be  confined  to  the  removal  of  small  tubercles 
in  the  front  of  the  tongue ;  all  larger  pieces  being  removable  by  the  ecraseur  with  equal 
facility,  and  with  a  smaller  loss  of  blood. 

When  this  disease  cannot  be  removed,  palliatives  may  be  employed,  and,  among  these 
the  removal  of  all  teeth  on  the  affected  side  of  the  mouth  is  most  important. 

Ligature  of  the  lingual  arteries  has  been  practised  by  M.  Demarquay  and 
others  for  the  purpose  of  starving  a  cancerous  tongue,  occasionally  too  with  a  good  result ; 
yet  such  a  proceeding  is  only  applicable  when  the  removal  of  the  organ  cannot  be  enter- 
tained. 

Division  of  the  gustatory  nerve  has  likewise  been  practised  with  success  by 
Hilton  (1850),  Moore  (1861),  and  others,  for  the  relief  of pain  in  these  cases.  The  nerve 
can  easily  be  divided  by  an  incision  made  between  the  last  lower  molar  tooth  and  the 
anterior  pillar  of  the  fauces,  behind,  below,  and  parallel  with,  the  alveolar  ridge,  as  it  de- 
scends from  the  coronoid  process.  [This  operation  has  been  recently  revived  and  has 
some  advocates.] 

Fissures  of  the  Palate. 

The  hard  and  the  soft  palate  are  liable  to  fissure,  partial  or  complete,  or  both  palates 
may  be  involved.  It  may  be  that  the  fissure  appears  as  a  mere  notcli  in  the  alveolar  pro- 
cess, in  the  line  of  junction  of  the  superior  maxillae  with  the  intermaxillary  bone  as  is 
seen  so  commmonly  in  harelip,  or  it  may  pass  backwards  towards  the  velum  ;  still  on  the 
other  hand,  the  soft  palate  may  show  only  a  bifid  uvula  or  a  complete  fissure.  The  fissures 
in  the  hard  and  soft  palates  are  always  in  the  middle  line,  although  where  they  involve 
the  alveoli,  they  diverge  as  they  involve  one  or  both  intermaxillary  bones  ;  in  fact  they 
invariably  follow  the  line  of  suture,  as  seen  in  Fig.  180.  Fissure  of  the  soft  palate  alone 
is  more  common  than  that  of  the  hard.  Yet  it  is  very  rare  for  the  intermaxillary  bone  to 
be  so  displaced,  as  seen  in  Fig.  195,  without  fissure  of  the  palate.    These  malformations, 
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T.  Smith's  gag. 


when  severe,  give  rise  to  much  difficulty  in  sucking  and  deglutition,  the  food  passing 
through  the  nose.  They  likewise  interfere  much  with  speech.  Partial  fissures  are  of 
little  importance. 

Treatment — When  fissure  of  the  palate  coexists  with  harelip,  the  lip  may  be  operated 
upon  as  usual  irrespective  of  the  fissure,  though  it  will  be  advantageous  for  the  patient  to 
wear  subsequently  a  Hainsby  truss  (Fig.  198)  as  the  steady  pressure  of  the  pads  has  doubtless 
a  good  influence  in  bringing  together  the 

bones.    Operations  for  the  repair  of  the  fis-  Fig.  222. 

sure  have,  till  recently,  been  put  off  till  the 
child  was  of  an  age  to  give  assistance  to  the 
operator.  Billroth  was  the  first  to  operate 
in  infancy,  and  did  so  with  success  on  a 
child,  twenty-eight  weeks  old,  in  three  ope- 
rations. In  1868,  Mr.  Thomas  Smith  in- 
troduced to  the  profession  a  gag  (Fig.  222) 
that  holds  the  jaws  open  and  depresses  the 
tongue,  enabling  the  surgeon  (with  the  pa- 
tient under  the  influence  of  chloroform)  to 
undertake  the  operation  at  a  very  early  pe- 
riod ;  indeed,  Mr.  Smith  has  quoted  cases 
where  he  operated  at  three  years  of  age 
('  Med.-Chir.  Trans.,'  18G8  ;  <  St.  Barth.  Hosp.  Rep.,'  1871).  It  may  generally  be  under- 
taken at  the  age  of  five,  in  a  healthy  child,  and  I  have  performed  it  successfully  at  four 
years  of  age. 

Boux  was  the  first  who  practised  the  operation  with  advantage,  having  in  1819  success- 
fully treated  a  medical  student  for  cleft  palate.  Dr.  Mason  Warren,  of  Boston,  did  also 
much  towards  encouraging  the  practice;  but,  in  this  country,  there  is  no  doubt  that 
to  Sir  W.  Fergusson  is  due  the  credit  of  having  demonstrated  the  value  of  the  opera- 
tion and  of  suggesting  improvements  therein.  In  his  chief  paper,  published  in  1845 
('  Med.-Chir.  Trans.'),  he  showed  "  how  the  levator  palati  on  each  side  had  such  free 
and  uncontrolled  action  that,  whenever  excited,  it  drew  the  margin  of  the  cleft  outwards 
and  upwards,  and  so  tugged  upon  the  stitches  put  in  by  the  surgeon  that  ulceration 
in  their  sites  was  a  most  remarkable  result."  He  therefore  suggested  the  division  of  this 
muscle  in  all  cases,  and  that  of  the  palato-pharyngeus  in  some.  He  did  this  by  means  of 
a  curved  knife  (Fig.  223)  passed  through  the  fissure,  so  that  its  point  can  be  laid  on  the 
tissues  immediately  above  the  soft  velum,  midway 
between  its  attachment  to  the  bones  and  the  posterior 
margin,  and  about  half  way  between  the  velum  and 
the  lower  end  of  the  Eustachian  tube.  The  point  is 
then  thrust  deep,  and  carried  half  an  inch  or  more 
backwards  and  forwards  so  as  to  cut  the  levator  palati. 
By  these  means,  the  palate  is  paralyzed  for  a  time,  and 
so  repair  goes  on  with  greater  certainty. 

For  fissures  of  the  hard  palate  much  has  been  done 
in  more  recent  times.  Dr.  Mason  Warren,  in  1843, 
described  the  process  of  separating  the  hard  from  the  soft  palate  with  the  view  of  its 
closure,  though  it  has  been  left  to  Langenbeck,  Billroth,  Pollock,  Avery,  Lawson  Tait, 
Annandale,  T.  Smith,  and  others,  to  perfect  the  process. 

The  operation.  [Staphyloraphy.] — Chloroform  is  not  necessary  in  a  patient 
old  enough  to  understand  the  necessity  of  being  still  and  assisting  the  surgeon.  In  young 
children,  with  Smith's  gag,  it  is  an  advantage. 

The  recumbent  position,  with  the  head  sufficiently  thrown  back,  is  probably  the  best, 
although  some  surgeons  make  the  patient  sit.  The  operator  should  stand  on  the  patient's 
right  side,  or  in  front.  The  steps  of  the  operation  have  been  hitherto  as  follows :  Pare 
the  edges  of  the  fissure;  pass  the  sutures;  paralyze  the  muscles;  and  fix  the  stitches. 
To  pare  the  edges,  a  blunt-pointed  bistoury  is  generally  used,  and  a  thin  border  of  mucous 
membrane  cut  off  from  below  upwards,  the  bifid  uvula  being  held  by  a  tenaculum-pointed 
forceps  (Fig.  221).  The  incision  also  should  be  made  as  clean  as  possible.  When  it  is 
made  from  above  downwards,  a  sharp-pointed  bistoury  is  needed.  To  pass  the  sutures,  a 
corkscrew  needle  may  be  employed,  or  a  curved  needle  flattened  laterally  (Fig.  225),  with 
a  slit  in  it  for  an  eye,  or  an  eye  in  the  end.  The  lowest  suture  should  be  inserted  first 
and  both  ends  held — this  practice  facilitating  the  introduction  of  the  others.    The  best 


Fig.  223. 


Fergussou's  knives. 
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material  for  sutures  is  fine  gut :  Mr.  Smith  uses  horsehair  for  the  lower  stitches.  I  have 
rarely  used  anything  but  gut  for  all  plastic  operations  since  the  year  1860,  taking  the 


Fig.  224.  Fig.  225. 


During   the  last  two  years  I  have  as  Needles  employed  in  fissured  palate. 

often  used  silk  as  not. 

If  Sir  W.  Fergusson's  plan  of  paralyzing  the  muscles  be  employed,  it  should  be,  as  he 
advises,  as  a  preliminary  step  to  the  operation.  If  Sedillot's  or  Pollock's  plan  be  fol- 
lowed (Fig.  227),  it  may  now  be  done  by  inserting  a  knife  through  the  velum  about  a 
third  of  an  inch  from  the  highest  suture,  and  cutting  along  the  posterior  edge  of  the  hard 
palate  towards  the  free  margin,  but  not  through  it.  This  is  the  course  I  have  until 
recently  adopted.  The  two  pillars  of  the  fauces  may  then  be  snipped  with  scissors.  The 
sutures  have  then  to  be  fastened,  and  the  best  plan  is,  to  run  a  perforated  shot  over  the 
gut  and  clamp  them,  tying  the  ends  of  the  gut  in  a  knot  to  prevent  the  possibility  of  their 
slipping.  I  usually  begin  at  the  highest.  Care  should  be  taken  not  to  draw  the  stitches 
too  tightly.  The  parts  should  be  sponged  as  little  as  possible,  and  the  less  manipulation 
there  is  the  better ;  any  irritation  causing  so  free  a  secretion  of  mucus  as  to  interfere 
greatly  with  the  surgeon's  proceedings.  Rapidity  in  operating  is  consequently  an  advan- 
tage. When  the  parts  require  to  be  cleansed  in  the  adult,  iced  water  may  be  used  as  a 
gargle  ;  and  with  a  child  under  chloroform,  the  stitches  may  at  times  be  inserted  and  the 


Fig.  226.  Fig.  227. 


Fig.  illustrating  line  of  incision  employed  to  relieve  ten-  A.  Avery's  plan  of  passing  sutures, 

sion  of  the  palate  after  the  edges  have  been  adjusted.  B.  Fergusson's  plan  of  fastening  sutures. 

edges  pared  before  any  cleansing  is  required.  In  deep  mouths  where  difficulty  is  expe- 
rienced in  passing  the  sutures,  a  clever  manoeuvre  suggested  by  Avery  may  be  called  for, 
and  is  illustrated  in  Fig.  227  ;  one  end  of  the  gut  c  is  pulled  through  the  soft  palate  and 
the  end  passed  through  a  loop  of  silk  (a)  inserted  on  the  right  side ;  on  pulling  the  loop 
the  end  c  will  be  drawn  through  the  right  side.    When  silk  is  used,  the  double  reef 
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knot  as  shown  at  the  lower  part  of  Fig.  227,  and  generally  adopted  by  Fergusson,  is  very 
serviceable. 

Lately,  however,  I  have  much  simplified  the  operation  merely  by  altering  its  steps ; 
that  is  to  say,  I  have  first  introduced  sutures  through  the  soft  palate,  taking  care  to  do  so 
a  quarter  of  an  inch  from  the  free  border  of  the  fissure,  and  secondly  pared  the  edges, 
employing  for  this  purpose  a  pair  of  scissors  with  short  blades  placed  at  right  angles  to 
their  shanks  or  a  knife.  By  this  practice,  the  introduction  of  the  sutures  is  an  easy  pro- 
ceeding, and,  consequently,  very  rapidly  effected,  and  the  bringing  together  of  the  pared 
edges  can  be  readily  accomplished. 

To  relieve  tension  of  the  parts  I  now  divide  the  soft  palate  laterally,  as  shown  in  Fig. 
22G,  a,  the  side  cuts  subsequently  gaping,  b,  so  as  to  appear  as  arches  ;  so  that  in  this 
way  the  muscles  of  the  palate  are  completely  paralyzed  and  the  soft  palate  itself  appears 
as  one  large  uvula. 

I  have  performed  the  operation  already  described  on  many  occasions,  and  with  success. 
In  none  was  there  ever  a  pin-hole  left.  Its  simplicity  is  very  striking.  It  cannot,  how- 
ever, be  applied  in  all  cases. 

The  stitches  may  be  left  in  for  five,  ten,  or  even  fourteen  days,  the  amount  of  irritation 
being  the  guide  to  their  removal.  When  union  has  taken  place,  the  sutures  only  act  as 
irritants,  and  in  this  as  in  all  plastic  operations  they  should  be  removed  as  early  as  pos- 
sible with  safety.  During  the  process  of  repair  the  patient  may  freely  take  soft  food, 
swallowing  by  no  means  tending  to  separate,  but,  on  the  contrary,  to  close  the  wound. 
Stimulants  may  be  given  when  desirable.  The  operation,  however,  should  only  be  under- 
taken in  healthy  patients,  whereas  in  the  feeble  it  is  almost  sure  to  fail.  After  the  ope- 
ration the  patient's  friends  should  not  be  led  to  expect  that  an  immediate  change  for  the 
better  will  be  traced  in  the  voice,  as  such  is  never  the  case,  indeed  a  long  interval  of  time 
as  well  as  a  process  of  education  is  necessary  to  acquire  this  result,  although  in  many 
instances,  the  improvement  is  very  great.  How  far  an  operation  in  infancy  tends  in  this 
direction  has  not  yet  been  proved,  sufficient  experience  in  these  early  operations,  as  yet, 
not  having  been  acquired.  If  a  small  orifice  near  the  hard  palate  be  left  after  the  opera- 
tion, no  necessity  exists  to  interfere  again,  because  it  is  a  clinical  fact  that  they  have  a 
strong  tendency  to  contract,  and,  the  younger  the  patient,  the  greater  the  probability  of 
complete  closure. 

Mr.  Tait  believes,  and  I  think  rightly,  that  if  the  muco-periosteum  of  the  hard  palate 
be  elevated  with  a  raspatory  from  the  semilune  of  the  palate  bone,  the  tendinous  attach- 
ment of  the  tensor  palati  will  be  raised  with  it,  and  thus  paralyzed,  thereby  doing  away 
with  the  necessity  of  any  such  division  of  muscles  as  practised  by  Pollock  or  Fergusson, 
and  diminishing  the  risk  of  the  pin-hole  orifice  at  the  junction  of  the  hard  and  soft  palates. 
He  advocates,  moreover,  two  or  more  operations,  viz.,  the  hard  palate  to  be  first  closed 
and  the  soft  after  some  months'  interval. 

Fissures  of  the  hard  palate  These  are  to  be  treated  on  similar  principles  to 

those  of  the  soft,  the  great  point  of  difference  consisting  in  the  separation  of  the  soft  parts 
with  the  periosteum  from  the  bone.  For  this  purpose,  Langenbeck's  instrument  is  the 
best — a  kind  of  small  hoe  ;  with  this,  after  making  an  incision  down  to  the  bone  along 
the  edge  of  the  gum,  he  scrapes  all  the  soft  parts  from  the  bone  down  to  the  free  border  of 
the  fissure,  the  covering  of  the  palate  then  hanging  as  a  free  curtain.  Care  is  required  in 
this  proceeding  not  to  tear  or  injure  the  soft  parts,  and  more  particularly  the  anterior  and 
posterior  portions  where  the  vessels  enter.  The  other  steps  of  the  operation  [uranoplasty] 
are  such  as  have  been  already  described.  Since  November  22,  1873,  however,  Sir  YV. 
Fergusson  has  adopted  with  great  success  a  method  of  dealing  with  fissures  of  the  hard 
palate  which  was  originally  proposed  by  Dieffenbach  in  his  1  Operative  Surgery,'  1845. 
There  is  a  want  of  evidence  that  the  operation  was  ever  previously  performed,  and  Sir 
W.  Fergusson,  was  not  aware  even  of  the  suggestion  when  he  published  his  paper  ('  Brit. 
Med.  Journ.,'  April,  1874).    The  operation,  as  seen  in  Figs.  228  and  229,  is  as  follows: — 

Holes  are  first  drilled  with  a  curved  brad-awl  through  the  margins  of  the  hard  palate 
(Fig.  228,  c)  for  the  passage  of  the  threads,  while  the  palate  itself  is  then  cut  through 
with  a  chisel  in  a  line  parallel  to  and  about  half  an  inch  from  the  edge  of  the  cleft  (Fig. 
228,  n),  such  a  step  being  much  facilitated  by  acting  upon  Mr.  Mason's  suggestion  of 
previously  drilling  the  bone  with  a  curved  brad-awl  (Fig.  228,  a).  This  loosening  of 
the  margins  of  the  hard  palate,  allows  the  borders  of  the  cleft  to  be  brought  together  along 
its  whole  length,  after  the  margins  have  been  pared  and  the  stitches  twisted  (Fig.  229). 
When  any  diiliculty  is  experienced  in  approximating  the  loosened  portions  of  the  hard 
palate,  the  bones  may  be  separated  and  prised  down  by  means  of  the  chisel,  and  the 
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A.  Preliminary  puncture  with  awl  to  give  lino  for  chisel. 

B.  Incision  through  bone  completed  by  chisel. 

C.  Holes  bored  through  hard  and  soft  palate  for  sutures. 

D.  Junction  of  hard  and  soft  palate. 

E.  Lateral  openings  subsequently  filled  up  by  granulations. 
These  drawings  were  kindly  made  for  me  by  Mr.  W.  Kose. 


lateral  opening  plugged  with  lint.  Indeed,  if  the  bones  are  well  loosened  and  the  lateral 
openings  well  plugged,  no  sutures  are  required  through  the  hard  palate,  the  parts  falling 

Avell  together.    The  operation  is 
Fig.  228.  Fig.  229.  very  valuable,  and  in  my  hands 

has  been  successful. 

When  operative  relief  cannot  be 
given  in  these  cases  or  has  failed, 
the  patient  must  be  handed  over  to 
an  experienced  dentist,  for  with  a 
good  obturator  of  gold  or  other 
material,  great  comfort  can  be 
given,  and  even  a  velum  may  be 
supplied  of  India  rubber.  On  these 
points  an  article  in  '  Holmes's 
Surgery,'  by  my  friend  Mr.  James 
Salter,  may  be  consulted  with  ad- 
vantage. ["Whitehead's  paper  in 
4  American  Journal  of  Medical 
Sciences,'  1868,  and  the  investiga- 
tions of  Kingsley,1  of  New  York, 
who  lays  great  stress  upon  the  use 
of  mechanical  appliances,  may  be 
consulted  with  profit.]  Operative  relief,  however,  is  always  superior  to  instrumental,  as 
in  the  latter  the  patient  is  entirely  dependent  upon  the  mechanist. 

Wounds  of  the  palate  are  met  with  in  practice  from  patients  falling  with  pointed 
instruments  in  their  mouth,  such  as  pipes,  sticks,  spoons,  &c.  Small  wounds  need  no 
attention,  and  generally  do  well ;  lacerated  wounds  dividing  the  velum,  should  be  brought 
together  by  sutures ;  but  where  they  have  been  left  and  a  separation  ensues,  the  edges 
may  be  subsequently  pared  and  brought  together  as  in  fissured  palate. 

Perforations  of  the  hard  palate  are  generally  due  to  the  exfoliation  of  bone, 
and  no  plastic  operation  is  of  use.  The  proper  treatment  of  such  cases  is  to  close  the 
aperture  by  an  accurately  fitting  plate  of  metal  or  vulcanite  attached  to  the  teeth,  and 
arching  immediately  below  the  palate,  but  making  no  pressure  upon  the  edges  of  the  hole 
itself,  as  the  effect  of  a  plug  is  to  enlarge  the  aperture  by  absorption. 

Ulcerations  of  the  hard  and  soft  palates  These  are  very  common  as  a 

result  of  syphilis,  and  appear  as  superficial  ulcerations  about  the  pillars  of  the  fauces  and 
margins  of  the  velum.  They  are  often  preceded  by  an  erythematous  redness  and  take  on 
a  sloughing  action  in  cachectic  subjects.  They  appear,  too,  also  as  mucous  patches  at 
any  stage  of  syphilis,  congenital  or  acquired,  involving  at  the  same  time  the  tonsils, 
tongue,  &c.  They  appear  as  slightly  elevated  spots  covered  with  ashy  or  yellowish  mem- 
branes beneath  which  some  slight  ulceration  may  be  found.  Frequently  they  are  asso- 
ciated with  other  symptoms.  They  are  to  be  treated  as  part  of  a  constitutional  disease, 
such  local  treatment  being  applied  as  the  aspect  of  the  surface  may  demand.  Loral 
astringents,  as  alum  and  borax,  are,  as  a  rule,  of  value,  and  also  nitrate  of  silver  or  iodo- 
form when  local  stimulants  are  needed. 

Strumous  ulceration  of  the  palate  This  is  a  distressing  affection,  the  ulcer- 
ative action  being  often  so  rapid  as  to  destroy  within  a  few  days  the  whole  fauces.  It  is 
chiefly  met  with  in  the  young  and  feeble.  In  other  instances,  it  is  slower  in  its  action 
though  equally  destructive,  gradually  eating  away  all  the  soft  tissues  even  to  the  hard 
palate  and  pharynx,  and  is  often  mistaken  for  syphilitic  disease,  or  vice  versa.  The  his- 
tory of  the  case  alone  can  determine  the  point.  Tonics  and  local  stimulants  are.  as  a 
rule,  the  only  requisite  treatment;  good  food,  of  a  liquid  nutritious  kind,  being  supplied 
in  abundance.  When  gargles  are  difficult  to  use,  carbolic  acid  lotion,  Condy's  fluid,  or 
iodine  lotion,  a  drachm  of  the  tincture  to  a  pint  of  water,  may  be  scattered  over  the  parts 
with  the  spray  producer.  In  certain  cases,  a  powerful  local  caustic  such  as  nitric  acid 
applied  with  a  glass  brush,  tends  to  arrest  the  action.  As  a  result  of  ulceration  of  the 
soft  palate,  it  sometimes  happens,  that  the  palate  becomes  completely  adherent  to  the 
posterior  part  of  the  pharynx.  In  one  case  under  my  observation,  there  was  only  an  open- 
ing the  size  of  a  crow-quill  between  the  pharynx  and  the  nose,  which  I  subsequently 
enlarged  and  kept  dilated  by  means  of  tents  with  great  advantage.    In  another,  a  central 
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Fig.  230. 


fissure  existed,  leading  down  to  the  (esophagus  and  upwards  to  the  nose.  In  this  case, 
the  patient  experienced  great  difficulty  in  deglutition.  He  had  to  eat  with  the  greatest 
caution,  otherwise  the  food  would  pass  into  the  larynx.  Cases  are  on  record  in  which  it 
has  been  found  necessary  to  enlarge  this  opening,  and  even  to  open  the  trachea  to  main- 
tain life.  Under  such  circumstances  it  is  probably  a  wise  maxim  always  to  open  the 
windpipe  before  any  operative  influence  is  undertaken  in  order  to  enlarge  the  pha- 
ryngeal opening.  [I  recently  examined  a  boy,  who  presented  great  narrowing  of  the 
fauces  from  ulceration,  and  in  whom  forced  dilatation  seemed  to  give  some  relief.] 

Tumors  of  the  palate  or  new  growths  are  rarely  seen.  I  have  met  with  several 
cases  of  warty  growths,  simple  and  malignant,  and  in  'Guy's  Reports,'  18G9,  I  have 
recorded  an  interesting  case  of  myxoma  which  covered  the  whole  of  the  hard  palate,  and 
was  cured  by  removal. 

In  August,  1872,  I  also  removed  from  the  soft  palate  of  a  man,  jet.  38,  a  globular 
fibrous  tumor  of  six  years'  growth  the  size  of  an  unshelled  walnut,  which  had  been  for 
six  weeks  seriously  interfering  with  deglutition  and  respiration. 
I  enucleated  the  growth  after  making  a  free  incision  into  its 
capsule,  having  previously  been  obliged  to  perform  tracheotomy 
to  prevent  suffocation.  In  this  case,  I  employed  Dr.  Tren- 
delenburg's tracheal  tampon  (Fig.  230),  and  found  it  of  great 
value.  It  effectually  prevented  the  entry  of  blood  into  the  ail- 
passages,  allowed  the  patient  to  be,  kept  under  the  influence  of 
chloroform,  and  enabled  me  to  complete  the  operation  with 
facility  and  safety.  (Vide  'Med.  Times  and  Gaz.,'  May, 
1872.) 

The  majority  of  cases  of  tumors  that  involve  the  palate, 
spread  from  the  gums  or  upper  jaw. 

Elongation  of  the  uvula  from  inflammatory  oedema  is 
sometimes  a  very  acute  affection.  It  comes  on  rapidly  at 
times,  and  gives  rise  to  suffocative  symptoms.  I  have  seen  a 
case  in  which  the  uvula  became  as  thick  as  a  finger  and  rested 
on  the  tongue  with  its  tip  forwards,  and  of  this,  there  is  a 
drawing  at  Guy's.  An  incision  into  it,  or  several  punctures, 
may  give  relief;  but,  as  a  rule,  it  is  better  to  cut  off  the  lower 
half  of  the  organ.  Elongation  from  other  causes  is  far  more 
common,  and  is  generally  to  be  recognized  by  the  peculiar 
hacking  cough  and  husky  voice  to  which  it  gives  rise,  the  end  of  the  uvula  acting  as  a 
constant  irritant  to  the  epiglottis  or  glottis.  There  is  reason,  indeed,  to  believe  that  not 
a  few  of  the  cases  of  supposed  laryngeal  irritation  are  due  to  this  cause.  The  removal  of 
the  lower  half  of  the  organ  by  means  of  a  long  pair  of  forceps  or  scissors,  rapidly  gets  rid 
of  all  the  symptoms. 

A  polypus  composed  of  simple  mucous  membrane  may  grow  from  the  uvula.  I  have 
removed  one  from  the  tip,  and  another  from  the  base.  They  give  rise  to  symptoms  iden- 
tical with  those  of  elongation.  I  had  also  a  case  under  observation  in  which  the  polypus 
had  so  long  a  peduncle  as  to  fall  at  times  into  the  orifice  of  the  larynx,  and  excite  a  violent 
spasmodic  cough,  but  the  man  refused  to  have  it  removed. 

Tonsillitis  As  an  acute  affection  this  is  known  as  quinsy,  and  is  characterized  by 

the  rapid  swelling  of  the  part,  acute  pain,  foul  tongue,  and  fever.  Within  three  days,  or 
longer,  suppuration  may  appear,  and,  when  suffocative  symptoms  make  their  appearance, 
the  surgeon's  interference  may  be  demanded.  At  times,  life  may  be  sacrificed  by  the 
want  of  surgical  attention.  Some  years  ago,  a  case  came  before  my  notice,  where  a  child, 
two  years  of  age,  was  suffocated  from  the  bursting  of  a  tonsillitic  abscess. 

Great  redness  and  rapid  swelling  of  the  organs  are  the  chief  local  symptoms. 

Treatment  Fomentations  externally,  the  inhalations  of  hot  steam,  and  saline  purga- 
tives, are  essential  points  of  practice.  As  to  drugs,  none  seem  to  have  so  powerful  an 
influence  over  the  disease  as  guaiacum,  an  ounce  of  the  mixture  with  some  compound 
spirits  of  ammonia  being  the  best  form,  and  when  this  is  employed  early,  suppuration 
rarely  appears.  When  an  abscess  has  formed,  the  sooner  it  is  opened  the  better.  The 
best  mode  of  doing  this  is  to  cover  a  straight  bistoury  to  within  an  inch  of  its  point  with 
lint,  ami  having  depressed  the  tongue  with  the  finger,  to  introduce  it  into  the  swollen 
tissue,  making  a  free  incision ;  care  being  taken  not  to  direct  the  point  of  the  knife  out- 
wards, but  directly  backwards.    Should  pus  appear  behind  the  pharynx,  it  must  be  let 


Section  of  trachea,  with  Dr. 
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out.  Tonics,  such  as  quinine  or  iron,  should  then  be  given,  with  good  food;  a  speedy 
convalescence,  as  a  rule,  ensues. 

Chronic  enlargement  of  the  tonsils — This  is  frequently  met  with  in  feeble 
children  as  well  as  in  adults  living  in  marshy  and  damp  localities.  It  is  often  a  sequel  of 
the  more  acute  inflammation,  but  as  often  as  not,  it  appears  without  any  such  cause. 
There  is  reason  too  to  believe  that  some  of  the  cases  of  so-called  chronic  enlargement  of 
the  tonsils  are  due  to  new  adenoid  tonsillitic  growths.  On  two  occasions  when  removing 
these  enlarged  organs,  I  have  turned  out  distinct  tumors  the  size  of  nuts  embedded  in  and 
surrounded  by  tonsillitic  tissue  which  were  distinctly  glandular,  and,  under  the  micro- 
scope, could  not  be  distinguished  from  tonsil  tissue.  In  both  cases  the  enlargement  was 
unilateral.  Bilateral  increase  is  probably  always  due  to  hypertrophy  or  chronic  inflam- 
matory enlargement. 

This  enlargement  gives  rise  to  a  peculiar  nasal  twang  in  speaking  and  to  a  most  dis- 
tressing snoring ;  the  patient,  as  a  rule,  having  a  half-opened  mouth  night  and  day.  It 
is  commonly  associated  with  irritable  mucous  membranes  generally.  I  have  seen  it  so 
troublesome  in  a  child  three  and  a  half  years  old  as  to  prevent  the  deglutition  of  solid  food, 
the  patient  having  lived  for  six  month's  on  liquid  nourishment.  Tonic  treatment  is  essen- 
tial in  all  these  cases  ;  so  is  a  simple  nutritious  diet.    A  mixture  of  bark  and  soda  at  first 


Fig.  231. 


Guillotine  prepared  for  use. 


is  the  best  to  soothe  and  give  tone  to  the  digestive  apparatus,  cod-liver  oil,  quinine,  and 
iron,  being  subsequently  prescribed.  When  the  organs  are  congested  from  inflammation, 
the  glycerite  of  tannin  is  a  good  application,  and,  when  simply  enlarged,  a  mixture  of 
glycerine  and  tincture  of  the  perchloride  of  iron,  in  equal  parts,  or  Liq.  Iodi,  should  be 
used.  It  is  wise  also  to  give  the  patient  some  solid  iodine  in  a  perforated  box  to  stand  on 
a  shelf  in  the  day  as  well  as  in  the  sleeping  room  ;  the  gradual  evaporation  of  the  iodine 
seeming  to  purify  and  iodize  the  air  in  a  beneficial  manner. 

AVhen  the  glands  are  white  and  hard,  all  hopes  of  curing  them  by  medical  treatment  are 
at  an  end;  excision  is  the  only  thing  to  do.    For  this  purpose  the  guillotine  (Fig.  231) 


Fig.  232.  Fig.  233. 


Operation  on  tonsil  with  guillotine.  Removal  of  tonsil  with  knife. 


is  the  best  instrument  to  employ  when  it  is  at  hand,  otherwise  a  pair  of  vulsellum  forceps 
and  a  bistoury  must  be  used,  guarding  the  base  of  the  latter  with  lint  or  strapping  to 
protect  the  lips  (Fig.  233). 

Calculus  in  the  Tonsil. 

In  1800,  such  a  case  came  under  my  care.  A  man,  aet.  38,  after  having  suffered  from 
enlargement  of  the  right  tonsil  for  a  year  and  a  half,  expectorated  a  calculus  the  size  of  a 
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nut,  the  expulsion  of  it  having  been  preceded  for  three  days  by  severe  local  pain  and  im- 
mediately beforehand  the  sensation  of  something  having  given  way  in  the  parts.  When 
I  saw  him  there  was  a  distinct  cavity  in  the  tonsil.  The  stone  was  hard  and  ragged,  and 
'appeared  to  be  made  up  of  phosphatic  salts;  but  the  patient  claimed  the  stone,  and  there- 
fore it  was  not  examined.  Small  calculi,  the  size  of  mustard  seeds,  are  more  common, 
and  are  supposed  to  be  calcified  tuberculous  deposits.  In  Guy's  Hosp.  Mus.  (Prep. 
K,7750)  there  is  a  specimen  analyzed  by  Dr.  Babington  which  consisted  of  phosphate  of 
lime. 

Canckr  of  the  Tonsil. 

This  rapidly  fatal  affection  happily  is  rare,  and  has  not  received  much  attention.  It 
may  appear  as  a  primary  or  secondary  affection,  and  in  the  encephaloid  or  fibrous  form. 
The  former  being  the  more  frequent  and  rapid  in  its  course,  destroys  life  mechanically  by 
secondary  glandular  enlargement,  as  well  as  by  pharyngeal  and  laryngeal  obstruction — 
the  latter  is  seen  mostly  as  an  ulceration,  and  proves  fatal  by  exhaustion.  I  have  in  one 
case  seen  this  disease  cause  death  by  sudden  and  violent  hemorrhage  owing  to  extension 
to  and  perforation  of  the  internal  carotid  artery. 

This  affection  begins  as  an  ordinary  enlargement  of  the  gland,  but  more  rapid  in  its 
growth,  and  is  mostly  attended  by  early  enlargement  of  the  lymphatic  glands  at  the  angle 
of  the  jaw,  and  subsequently  of  those  of  the  neck.  When  it  ulcerates,  the  ulcer  assumes 
the  indurated  jagged  appearance  of  a  cancerous  sore,  not  unlike  the  deep  syphilitic  sore 
after  the  breaking  down  of  a  gummy  tumor.  It  has,  however,  a  more  indurated  base  and 
border  than  the  syphilitic.  It  attacks  men  mostly  of  middle  age,  but  I  have  had  under 
my  care  a  sweep  only  seventeen  years  of  age,  with  the  hard  form.  I  have  the  records  of 
three  other  cases  in  males,  aged  respectively  49,  62,  and  65. 

Treatment  Palliative  treatment  is  probably  the  best  to  adopt,  although  Dr.  Cheever, 

of  Boston,  has  proved  that  the  tonsil  may  be  successfully  extirpated  by  external  incision 
('Boston  Med.  Surg.  Journ.,'  1871).  Its  removal  from  within  seems  almost  hopeless, 
whether  by  caustics — Maissonneuve's  plan — the  ecraseur,  or  enucleation.  I  attempted 
the  latter  in  one  case  only  with  partial  success — and  the  operation  prolonged  life. 

Dr.  Cheever  performed  his  operation  through  an  incision  made  below  the  angle  of  the 
jaw  of  three  and  a  half  inches,  along  the  anterior  border  of  the  sterno-mastoid  muscle, 
with  a  second  incision  extending  along  the  lower  border  of  the  jaw.  The  flaps  were 
reflected  and  a  large  gland  enucleated.  The  digastric,  stylo-hyoid,  and  stylo-glossus  mus- 
cles were  cut — the  fibres  of  the  superior  constrictor  being  divided  upon  a  director.  The 
pharynx  was  opened.  The  finger  of  the  operator  was  then  swept  round  the  diseased  ton- 
sillitic  mass  which  was  enucleated.  The  hemorrhage  was  free  though  not  excessive,  and 
twelve  ligatures  were  applied.  A  steady  convalescence  followed.  "  The  facility,"  adds 
Dr.  Cheever,  "with  which  the  tonsil  can  be  enucleated  with  the  finger  is  surprising." 
This  operation  may  probably  be  justifiable  and  beneficial  in  those  cases  before  the  glands 
are  too  far  involved.  For  further  information  on  this  subject,  reference  may  be  made  to 
the  article  "  Amygdales,  No.  2,"  '  Dictionnaire  de  Medecine,'  1865,  and  to  Poland's 
article,  '  Brit,  and  Foreign  Review,'  April,  1872. 


CHAPTEE  XIII. 

DISEASES  OF  THE  GUMS,  JAWS,  TEETH,  PHARYNX,  AND  (ESOPHAGUS. 

Epulis. 

Under  this  term  epulis  are  included,  rightly  or  wrongly,  most  of  the  tumors  of  the 
gums — hypertrohic,  polypoid,  or  diffused — simple  outgrowths  from  the  gums,  due  to  the 
irritation  of  a  carious  tooth  or  stump,  papillary,  fibrous,  fibroplastic,  myeloid,  epithelial, 
ami  cancerous  tumors. 

The  true  or  fibrous,  fibroplastic,  and  myeloid  epulis  (for  these  elements  enter  in  different 
proportions  into  all  the  benign  forms  of  epulis)  are  diseases  chiefly  of  the  periosteum  (Fig. 
234),  and  are  rarely  cured  without  removal.    At  times,  however,  they  invade  the  bone 
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(Fig.  23o),  the  endosteal  membrane  which  lines  the  bone  being  continuous  with  the 
periosteal  covering  it.  They  may  appear  as  simple  fleshy  outgrowths  of  the  gum  about  a 
tooth,  and  develop  into  a  large  mass  of  a  firm  or  semi-elastic  tissue.  At  a  later  stage, 
this  mass  may  ulcerate  and  break  down. 


Fig.  234.  Fig.  235. 


Fibrous  epulis  from  gum.    Drawing,  Guy's  Hosp.  Mus.,  271'°.         Epulis  springing  from  bone.    Mr.  Key's  case. 
Mr.  Birkett's  case. 

In  exceptional  cases,  a  tumor  that  appears  to  be  an  epulis,  results  from  the  abnormal 
development  of  a  tooth;  this  was  the  case  in  a  boy,  a3t.  11,  from  which  Fig.  236  was 
taken,  the  expansion  of  the  alveolus  having  arisen  owing  to  the  development  of  an  odon- 
tome  of  the  root  fang  of  an  upper  incisor  tooth  which  had  been  growing  for  three  or  four 
years. 


Fig.  236.  Fig.  237.  Fig.  238. 


Fig.  23G  illustrates  the  swelling  of  the  gum  before  the  removal  of  the  disease  ;  and  Fig. 
238,  a  section  of  the  odontome.  My  friends,  Messrs.  Salter  and  Moon,  informed  me  that 
this  is  a  unique  case.  In  the  diagnosis  of  such  a  case  the  protrusion  of  the  crown  of  the 
tooth  becomes  a  valuable  guide. 

Treatment — The  removal  of  the  disease,  of  the  teeth  or  stumps  that  are  involved  in 
it  as  well  as  of  the  bones  with  which  it  is  connected,  is  the  only  sound  practice  to  adopt. 
A  good  pair  of  cutting  pliers,  which  will  nip  off  as  much  of  the  alveolar  process  as  seems 
involved,  is  the  best  instrument  to  use,  a  small  hand  saw  having  marked  out  vertically  the 
limit  of  the  incision.  When  the  bone  is  not  removed,  a  return  of  the  disease  is  almost 
certain. 

A  cancerous  disease  of  the  gums  puts  on  precisely  similar  appearances  to  those  seen  in 
similar  diseases  of  the  fauces,  face,  or  tongue — an  irregular,  excavated,  ulcerating  surface, 
discharging  fetid  pus,  associated  with  pain,  and  glandular  enlargement  marking  its  true 
nature.  Most  of  the  cases  of  cancerous  epulis  are  epithelial.  The  benign  form  of  epulis 
is  generally  an  affection  of  young  life,  and  the  cancerous  of  the  old  and  middled-aged. 

Polypus  of  the  gum  or  outgrowths  of  gum  structure,  are  due  to  the  irritation  of 
carious  teeth  or  to  uncleanly  habits.  They  can  be  cured  by  the  removal  of  the  growth 
and  its  cause. 

Vascular  tumors  are  met  with  on  the  gums  and  generally  found  between  the  front 
teeth.  They  are  sometimes  but  not  always  associated  with  carious  teeth.  The  outgrowth 
is  usually  small  and  more  or  less  pedunculated,  bleeding  on  the  slightest  manipulation. 
The  vascular  tumor  occasionally  presents  more  the  features  of  a  nsevus.  I  have  destroyed 
many  of  these  growths  by  means  of  the  galvanic  cautery  with  success,  but  they  can  be 
removed  by  the  knife  or  any  caustic.  When  a  carious  tooth  appears  to  be  the  cause  of 
the  disease  it  should  be  at  once  removed. 
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Abscesses  about  the  gums  are  very  common,  and  are  frequently  the  result  of 
disease  of  the  teeth.  Dentists  tell  us,  however,  that  these  gum-boils  rarely  induce  any 
disease  of  the  bone,  though  they  sometimes  arise  from  it.  When  connected  with  a  carious 
tooth,  and  are  of  long  standing,  nothing  but  the  removal  of  the  tooth  will  effect  a  cure. 
When  associated  with  disease  such  as  "  necrosis"  or  death  of  the  bone,  the  removal  of  the 
dead  portion  is  an  absolute  necessity. 


Necrosis  of  the  Jaws. 

This  is  a  common  affection  as  a  consequence  of  one  of  the  exanthemata,  or  some  other 
fever,  and  is  now  fairly  recognized.  It  is  more  common  in  children  than  in  adults.  As 
a  rule,  it  appears  on  the  decline  of  the  fever,  with  pain  and  swelling  about  some  portion  of 
the  gums,  and  rapidly  passes  on  to  suppuration  and  death  of  the  bone.  The  necrosis, 
however,  is  generally  confined  to  the  alveolus,  in  exceptional  instances  only  it  involves 
the  body  of  the  bone.  Both  jaws  are  equally  liable  to  the  affection.  In  the  '  Guy's 
Hosp.  Reports'  for  1869  I  recorded  a  series  of  cases  to  illustrate  these  points.  In  one 
case,  narrated  in  detail,  that  of  a  woman  set.  25,  who  in  infancy  had  lost  a  large  portion 
of  her  upper  jaw  after  measles — the  lower  jaw  had  grown  up  to  fill  in  the  deficiency  in 
the  upper.  It  was  nearly  one  inch  higher  in  its  vertical  measurement  on  the  right  side 
than  the  left  ;  it  seemed,  indeed,  as  if  the  lower  jaw  had  grown  upwards  for  want  of  the 
regulating  influence  of  the  natural  pressure  which  the  teeth  of  the  upper  jaw  must  exert 
upon  those  of  the  lower  when  in  contact  with  them.  I  have  recently  seen  a  similar  case 
where  the  increase  of  growth  had  taken  place  in  the  upper  jaw,  in  consequence  of  a  defi- 
ciency in  the  lower. 

Necrosis  of  the  jaws,  as  a  result  of  the  phosphorus  poison,  is  now  rarely  seen,  in  conse- 
quence of  the  common  phosphorus  being  less  frequently  employed  than  formerly  in  the 
making  of  lucifer  matches.  Dr.  Bristowe,  in  his  report  to  the  Privy  Council  in  1863, 
clearly  showed  that  it  is  to  its  influence  the  disease  is  to  be  attributed,  the  amorphous 
phosphorus  being  harmless.  The  first  notice  of  the  affection  in  this  country  was  by  my 
colleague  Dr.  Wilks,  in  the  'Guy's  Hosp.  Rep.,'  1817,  page  163.  The  disease  is  acute 
in  every  sense.  It  may  involve  a  part  only,  or,  the  whole  of  the  upper  or  lower  jaw,  both 
seeming  to  be  equally  liable  to  the  affection  ;  but  in  the  majority  of  cases,  the  teeth  of  the 
affected  bone  are  more  or  less  diseased  or  deficient.  It  is  a  rare  thing  to  find  the  disease 
in  subjects  who  have  sound  teeth,  or  in  those  who  have  a  complete  set.  Some  openings 
down  to  the  bone  either  through  carious  or  deficient  teeth,  appear  to  be  necessary  to 
enable  the  phosphorous  fumes  to  act  upon  the  bone.  Dr.  J.  Ward,  of  New  York,  records 
a  case  in  which  the  whole  bone  died  and  was  restored. 

The  disease  begins  for  the  most  part  by  a  general  aching  of  the  teeth,  followed  by  rapid 
suppuration  and  necrosis  of  the  affected  bone.  The  constitutional  are  usually  as  severe  as 
the  local  symptoms. 

Necrosis  may  also  take  place  independently  of  any  of  the  causes  already  alluded  to, 
and  may  follow  as  a  result  of  fracture,  but  its  true  cause  is  generally  difficult  to  ascertain. 
It  is  found  in  both  upper  and  lower  jaws.  An  analysis  of  fifty  consecutive  cases  shows, 
that  nineteen  were  in  the  upper,  twenty-nine  in  the  lower,  and  two  in  both,  thus  contro- 
verting the  assertion  of  Stanley,  which  has  been  re- 
peated by  others,  that  necrosis  of  the  upper  jaw  is 
rare.  It  may  show  itself  at  any  period  of  life.  I 
have  seen  it  in  an  infant  a  fortnight  old,  although  it 
is  more  common  in  the  young  and  middle-aged  than 
in  the  aged.  It  may  attack  any  portion  of  the  bones, 
and  even  the  condyloid  processes  of  the  lower  jaw  may 
die  and  be  removed,  leaving  a  movable  jaw  by  the 
spontaneous  formation  of  a  new  joint.  The  child,  ait. 
8,  from  whom  I  removed  the  bone  here  shown  (Fig. 
239),  could  move  the  jaw  as  well  as  if  the  condvle 

i     l  .  i  *-         ,  »     .„      .    n  n  "    »         Portion  ot  lower  jaw  removed  for  necrosis 

had  never  been  destroyed,  and,  in  <  Guy  s  Hosp.  Rep.     from  a  chila  xt  8>  the  movemeuts  of  the  jaw 

for  1869,  I  recorded  another  similar  Case.  subsequently  being  perfectly  regained. 

Necrosis  of  a  bone  is  always  preceded  by  symp- 
toms of  inflammation,  such  as  swelling  and  pain,  followed  rapidly  by  suppuration,  and  the 
formation  of  sinuses  leading  down  to  the  bone,  which  may  be  felt  by  a  probe.    A  single 
sinus  below  the  jaw  or  in  the  neighborhood  may  be  due  to  the  presence  of  a  diseased 

tooth. 
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Treatment — When  dead  bone  can  be  detected,  either  in  the  upper  or  lower  jaw, 
there  is  only  one  form  of  practice  which  ought  to  be  entertained,  and  that  is  removal.  It 
should  be  removed,  too,  with  as  little  disturbance  as  possible  to  the  soft  parts,  or  to  the 
new  bone-forming  tissues,  such  as  the  periosteum,  and  by  the  mouth.  When  this  latter 
practice  is  impossible  or  impolitic  from  any  cause,  the  surgeon  should  take  every  care  that 
his  external  incisions  are  made  where  afterwards  they  will  be  little  seen. 

In  necrosis  of  the  upper  jaw,  the  bone  can  nearly  always  be  removed  by  means  of 
incisions  made  beneath  the  cheek.  An  incision  through  the  cheek  never  seems  necessary. 
In  necrosis  of  the  lower  jaw,  when  incisions  through  the  integument  are  demanded,  they 
should  be  made  below  its  lower  border.  When  the  dead  bone  is  fixed,  or  rather  before 
it  has  been  thrown  off  from  its  attachments  and  before  a  new  casing  of  bone  has  been 
formed,  all  operative  interference  must  be  condemned,  particularly  in  the  lower  jaw,  as 
there  seems  little  room  to  doubt  that  the  muscles,  acting  upon  the  new  bone  before  it  has 
become  consolidated,  may  alter  its  shape  and  produce  deformity.  Under  these  circum- 
stances, the  surgeon  should  content  himself  with  seeing  that  all  pent-up  pus  has  free  exit, 
by  means  of  incisions  through  the  gum,  also  that  the  patient's  mouth  is  kept  as  clean  as 
possible  by  frequent  washing,  and  that  his  general  condition  is  maintained  by  means  of 
tonic  medicine  and  nutritious  diet.  When  the  necrosis  is  confined  to  the  alveolus  in 
which  the  temporary  teeth  are  situated,  great  care  should  be  taken  that  the  parts  beneath 
are  not  disturbed,  and  that  the  permanent  teeth  are  not  interfered  with.  Even  when 
exposed  these  permanent  teeth  need  not  of  necessity  be  removed.  In  young  patients 
where  much  loss  of  bone  has  taken  place,  it  seems  desirable  to  have  some  artificial  substi- 
tute, in  order  to  prevent  the  occurrence  of  such  an  overgrowth  of  the  opposing  jaw  as 
took  place  in  the  cases  already  referred  to.  Where  the  antrum  is  exposed  by  exfoliation, 
much  may  be  done  by  the  dentist  to  fill  in  the  gap.  A  few  years  ago,  Mr.  Salter  very 
skilfully  adapted  a  plate  with  teeth  to  the  upper  jaw  of  a  woman  in  whom  the  anterior 
wall  of  the  antrum,  with  part  of  the  alveolar  process,  had  exfoliated.  At  times  also,  the 
fistulous  opening  takes  place  externally;  thus,  in  1864,  I  was  called  on  to  treat  a  woman, 
set.  34,  who  nine  years  previously  had  had  extensive  necrosis  of  the  upper  jaw,  and,  as  a 
consequence,  a  fistulous  opening  the  size  of  a  sixpence  was  left  below  the  right  eye,  com- 
municating directly  with  the  antrum.  The  soft  parts  were  firmly  connected  with  its 
margins,  and  the  lower  lid  drawn  down.  I  raised  the  integument  from  the  bone,  making 
free  subcutaneous  incisions,  pared  the  edges  of  the  flaps,  and  brought  them  together  over 
the  opening  in  the  bone.    Good  union  followed,  and  the  deformity  was  removed.  [Dr. 


Hunt,  of  this  city,  some  years  ago  removed  half  the  lower  jaw  for  phosphorus  necrosis,  and 
was  fortunate  in  obtaining  re-formation  so  that  the  patient  had  a  new  jaw  of  very  dense 
tissue,  if  indeed  it  was  not  true  bone,  which  though  smaller  than  the  original  answered 
very  well  for  the  part  excised. 

In  removing  portions  of  the  jaw  the  circular  saw  and  dental  engine  of  Dr.  Bonwill  may 
be  of  great  service.] 


[Fig.  240. 


Phosphorus  necrosis  of  the  inferior  maxilla  ;  removed  by  Dr.  Hunt.] 


TUMORS  OF  THE  JAWS.  413 


[Fig.  241. 


Bonwill  dental  engine.] 


Tumors  of  the  Jaws. 

Some  of  the  most  remarkable  tumors  of  these  bones  are  due  to  hypertrophy  or  hyperos- 
tosis— the  lower  jaw  with  other  bones  of  the  face  and  head  being  generally  involved.  Mr. 
Howship'a  well-known  case  of  disease  of  the  upper  jaw,  winch  is  noticed  elsewhere,  is  a 
case  in  point ;  so  is  that  of  Mr.  Bickersteth's,  which  was  exhibited  at  the  Pathological 
Society  in  18GG,  and  which  he  described  with  all  minuteness  in  the  'Transactions'  of  the 
year.  The  disease  is  usually  symmetrical,  showing  itself  as  a  uniform  enlargement  of  the 
bones  involved — the  upper  jaws  projecting  as  two  large  globular  masses. 

Cystic  disease  of  the  antrum  This  is  a  special  affection  and  often  connected 

with  irregular  dentition  ;  though  how  often  has  not  yet  been  determined. 

Suppuration  of  the  cavity  is  often  due,  doubtless  to  an  extension  of  inflammation  from 
the  teeth,  and  may  arise  from  a  blow  or  some  other  cause.  It  is  known  by  severe  local 
pain,  extending  over  the  face  and  forehead,  local  swelling,  and  extreme  tenderness,  the 
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constitutional  symptoms  being  often  very  severe.  When  pus  lias  formed  there  may  be 
rigors,  and  the  abscess  may  burst  either  into  the  nose  or  into  the  mouth  beneath  the 
cheek — the  antrum,  under  these  circumstances,  becoming  much  distended.  In  rare  cases 
it  may  make  its  way  through  the  cheek,  and  in  one  where  this  occurred,  an  opening  into 
the  antrum  the  size  of  a  fourpenny  piece  was  subsequently  found,  on  making  an  incision 
down  in  the  bone  beneath  the  cheek.  In  neglected  instances,  the  floor  of  the  orbit  may 
be  displaced  and  vision  interfered  with  or  even  destroyed.  (  Vide  Salter,  '  Med.-Chir. 
Trans.,'  1863.) 

Treatment  When  suppuration  has  been  made  out,  the  antrum  should  be  opened, 

and  if  its  anterior  wall  be  expanded,  an  opening  may  also  be  made  into  it  without  (car  at 
the  most  projecting  point  with  a  trocar  or  other  sharp  instrument.  [An  opening  may  be 
made  through  a  tooth  socket,  if  the  tooth  be  diseased,  or  extracted.]  The  relief  given  by 
these  means  is  very  signal.  In  one  case  of  a  lady  that  came  under  my  care  some  years 
ago,  it  was  instantaneous  and  permanent.  When  diseased  teeth  are  present  in  the  bone, 
they  should  all  be  tested  by  a  sharp  blow,  and  the  most  tender  removed.  A  jet  of  ether 
spray  on  each  tooth  will  prove  an  admirable  test,  the  cold  searching  out  the  slightest 
disease.  It  is  never  advisable  to  remove  sound  teeth  unless  some  evidence  exists  of  their 
alveoli  being  diseased.  In  all  these  cases  the  cavity  must  be  kept  clean  by  syringing.  A 
chronic  abscess  in  the  antrum  may  be  so  insidious  in  its  formation  as  to  induce  the  surgeon 
to  believe  that  a  tumor  exists.  Liston  gives  an  instance  in  his  '  Practical  Surgery'  of 
such  an  error,  in  which  removal  of  the  jaw  was  attempted.  In  all  tumors  of  the  upper 
jaw,  the  probability  of  the  presence  of  a  large  cyst  should  never  be  forgotten. 

Hydrops  antri  is  now  a  well-recognized  affection,  and  is  characterized  by  a  gradual, 
painless  expansion  of  the  bone,  rarely  producing  other  symptoms  than  those  due  to  mechan- 
ical pressure.  It  encroaches  on  the  nose,  and  causes  obstruction  ;  on  the  orbit,  and  presses 
on  the  globe ;  on  the  mouth,  and  produces  bulging  of  the  palate ;  and  on  the  cheek,  so 
as  to  cause  deformity  ;  indeed,  it  is  often  because  of  this,  that  the  patient  is  induced  to 
seek  advice.  When  the  expansion  is  great,  the  shell  of  bone  may  become  so  thin  as  to 
crackle  like  parchment  under  pressure.  This  sensation  may  be  yielded  by  pressure  upon 
its  external  or  palatal  surfaces.  M.  Giraldes,  in  1853  (Montyon  prize),  was  the  first  to 
describe  these  cysts  with  clearness,  although  Mr.  W.  Adams  had  previously  recognized 
them.  (  Vide  '  St.  Thomas's  Hospital  Museum  Catalogue.')  The  old  surgeons  looked 
upon  this  affection  as  the  result  of  obstruction  to  the  aperture  between  the  nostril  and 
antrum,  the  dilatation  of  the  bone  being  due  to  retained  mucus,  but  this  is  now  known  to 
be  an  error.  All  recent  pathology  tends  to  indicate  that  it  is  a  cystic  disease  of  the 
mucous  lining  of  the  antrum,  the  affection  showing  itself  as  a  single  cyst,  or,  as  a  cystic 
degeneration  of  this  tissue.  Giraldes  regards  these  cysts  as  dilatations  of  the  glandular 
follicles  of  the  mucous  membrane.  The  fluid  contents  of  these  cysts  are  always  viscid, 
occasionally  clear,  but  mostly  blood-stained,  sometimes  purulent,  containing  cholesterine, 
but  never  pure  mucus.  I  have  recently,  however,  had  a  case  in  a  boy  set.  10,  with  Mr. 
R.  Phillips,  of  Leinster  Square,  where  the  fluid  was  serous  and  blood-stained  in  a  high 
degree. 

Dentigerous  cysts  are,  clinically,  closely  allied  to  those  just  described ;  pathologi- 
cally they  may  differ ;  but  there  can  be  no  doubt  that  the  cysts  are  connected  with  the 
teeth,  which  are  in  some  cases  fully  developed,  and  in  others  imperfectly  so.  They  are 
found  in  both  upper  and  lower  jaws.  Heath,  in  his  excellent  '  Essay  on  the  Jaws,'  1868, 
informs  us  that  cysts  of  small  size,  in  connection  with  the  fangs  of  permanent  teeth,  arc 
frequently  found  on  extracting  the  latter,  but  give  rise  to  no  symptoms  demanding  sur- 
gical interference.  Occasionally  growing  to  a  large  size  they  produce  absorption  of  the 
containing  alveolus,  and  give  rise  to  a  prominent  swelling.  The  disease  is  generally  slow 
in  its  progress,  and  tolerably  painless ;  by  its  pressure  the  cyst  may  cause  absorption  of 
the  bone  with  which  it  is  in  contact,  and  a  deep  excavation.  Paget  relates  in  his  '  Sur- 
gical Pathology'  such  a  case  near  the  gums,  and  I  have  had  under  observation  a  woman 
who  had  a  tumor  in  her  left  cheek  for  years,  which  when  opened,  discharged  some  watery 
fluid.  She  applied  to  me  for  a  bony  projection  of  the  cheek,  that  was  clearly  the  edge  of 
the  alveolar  process  of  the  upper  jaw,  the  bone  above  having  become  absorbed  by  the 
pressure  of  the  cyst,  thus  causing  a  cup-like  depression.  She  bad  had  all  her  teeth 
removed  at  different  times  by  dentists,  under  the  impression  that  the  disease  was  due  to 
them. 

The  dentigerous  cysts  are  found  in  both  jaws,  and  are  almost  always  connected  with  the 
permanent  teeth,  rare  cases  being  recorded  in  which  the  temporary  were  implicated.  In 
this  affection,  the  teeth  fail  in  development  and  remain  within  the  jaw,  the  tooth,  acting 


TUMORS   OF   THE  JAWS. 


415 


as  a  foreign  body,  setting  up  irritation,  and  causing  the  cystic  affection  I  am  now  con- 
sidering, or  some  solid  growth.  Thus  in  a  boy  a?t.  G,  who  came  under  my  care  some 
years  ago,  a  cystic  enlargement  of  the  jaw  of  three  years'  development  existed.  It 
encroached  on  the  orbit,  mouth,  and  cheek.  I  made  an  opening  into  the  anterior  wall  of 
the  cyst,  making  a  window  in  the  bone,  and,  through  this,  an  incisor  tooth  was  seen  with 
its  crown  upwards  (Fig.  242).    The  tooth  was  removed  and  a  good  recovery  ensued.  In 


Fig.  242. 


Fig.  243. 


Tooth  as  soon  through  opening  in 
upper  jaw. 


Natural  size  of  tooth  when 
removed. 


Canine  tooth  as  seen  in  the  case  ot 
Miss  K — ,  in  expanded  lower  jaw.  witli 
tooth  (b)  of  its  natural  size.  a.  Bone 
removed  by  the  trephine. 


January,  1872,  I  treated  a  similar  case  in  a  girl,  set.  17, 
sent  to  me  by  Mr.  Salter,  who  had  had  her  under  obser- 
vation for  two  years.  The  disease  was  in  the  right  upper 
jaw,  ;ind  the  right  canine  tooth  was  deficient.  I  exposed 
the  cavity  and  removed  the  tooth  (which  was  growing  in 
an  abnormal  direction  upwards  and  inwards),  a  good  re- 
covery taking  place.  I  saw  my  colleague  Mr.  Poland 
open  one  in  the  lower  jaw,  and  remove  a  tooth  with  suc- 
cess. On  July  24,  1875,  I  trephined  a  tumor  of  three  or 
four  years'  growth  of  the  lower  jaw  of  Miss  R — ,  set.  30,  a  patient  of  Mr.  R.  Moon's,  of 
Norwood,  and  also  of  Mr.  Salter's,  and  removed  from  it  a  canine  tooth  which  was  resting 
obliquely  in  the  cavity  (Fig.  243).  Mr.  Salter  has  collected  many  similar  cases.  It  is 
well  to  remember,  that  these  dentigerous  cysts  like  other  cysts  of  the  jaws,  may  simulate 
solid  tumors.  When  they  occur  in  the  lower  jaw  and  expand  the  bone,  this  error  is  very 
likely  to  take  place.  In  all  tumors  of  the  jaws  that  have  a  smooth  or  cystic  outline  it  is 
well,  therefore,  to  make  an  exploratory  puncture  for  the  purpose  of  diagnosis.  When  the 
walks  crackle  from  the  thinness  of  the  expanded  cavity,  the  diagnosis  is  simple. 

Treatment — The  free  opening  of  the  cyst  is  the  one  essential  point  of  practice  to 
observe  in  all  these  cystic  diseases  of  the  jaws,  upper  or  lower,  with  the  extraction  of  any 
tooth  that  may  be  present  in  the  cyst.  This  can  be  done  with  a  knife  or  a  sharp  pair  of 
forceps,  after  a  perforating  wound  has  been  made  by  a  trephine,  drill,  gouge,  or  pointed 
instrument.  To  induce  suppuration  of  the  cyst,  it  is  a  good  practice  to  plug  the  cavity 
with  lint.  When  the  cavity  is  large,  it  is  wise  to  take  away  a  considerable  portion  of  its 
wall.  Removal  of  a  segment  of  bone  for  cystic  disease  is  rarely  needed.  Before,  how- 
ever, the  pathology  was  understood  this  malpractice  was  often  perpetrated,  as  our  different 
museums  too  truly  testify. 

Dentigerous  tumors  may  likewise  occur.  In  Fig.  244  is  illustrated  a  case,  in 
which  I  removed  the  upper  jaw  of  a  child,  a3t.  8,  for  a  nearly  solid 
myeloid  tumor  of  the  jaw  clearly  originating  in  a  malplaced  tooth 
which  was  growing  from  the  posterior  part  of  the  orbital  plate  of 
the  bone  ;  one  or  two  cysts  existed  in  the  growth,  enough  to  allow 
of  its  being  called  cystic.  There  was  no  possibility  of  making  a 
diagnosis  in  this  instance;  such  examples  are  very  rare. 

Tumors  of  the  jaws  These  are  of  different  kinds,  simple 

and  malignant,  connected  and  unconnected  with  teeth.  When  in 
tli''  antrum,  their  dental  origin  should  be  suspected,  but  in  both  up- 
per and  lower  jaws,  solid  tumors  of  all  kinds  have  been  found  with 
teeth  as  their  centres. 

Polypi  of  the  antrum — as  are  those  of  the  nose — are  occa- 
sionally met  with,  and  tliey  show  themselves  mostly  as  projections 
into  and  through  the  nostril,  the  tumor  making  its  way  through  the 
nasal  wall  of  the  antrum,  and,  at  the  same  time,  generally  expanding  its  facial  wall.  I 
have  seen  four  well-marked  cases  of  this  sort,  and  in  two  the  whole  mass  was  removed 


Dentigerous  tumor  of 
the  jaw. 
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through  the  nostril,  which  was  laid  open,  and  turned  hack.  In  the  third,  the  cheek  was 
reflected  outwards  at  the  same  time,  and  a  large  opening  made  into  the  antrum  allowing 
the  surgeon  to  scoop  out  the  growth.  Two  of  these  cases  occurred  in  the  practice  ol"  Mr. 
Cock,  and  two  in  my  own. 

Tumors  of  the  upper  jaw  Weber,  quoted  by  Heath,  informs  us,  that  in  an 

analysis  of  307  cases  of  tumors  of  the  upper  jaw,  more  than  one-third  of  the  whole  num- 
ber may  be  set  down  as  sarcomatous  simple  tumors,  one-third  as  osseous,  and  less  than 
one-third  cancerous,  the  myeloid  being  included  in  one  of  these  groups.  They  may  grow 
also  from  any  part  of  the  bone  or  periosteum.  When  they  originate  in  the  antrum  they 
expand  its  cavity,  as  is  the  case  in  the  cystic  disease,  and  cause  a  bulging  of  one  or  more 
of  its  walls.  When  they  spring  from  a  surface  or  plate,  the  tumor  will  project  from  it, 
leaving  the  other  surface  unaffected.  The  fibrous  in  all  its  forms  and  the  osseous  are 
usually  of  slow  growth.  They  are  often  painless,  and  trouble  only  from  their  size.  The 
fibro-plastic,  myeloid,  and  cancerous  are  of  more  rapid  growth.  The  fibrous  or  fihro- 
plastic  are  usually  periosteal  growths,  the  osseous,  myeloid,  and  cancerous  endosteal.  The 
cartilaginous  are  very  variable  in  their  progress,  now  very  slow  and  then  rapid.  They 
are  chiefly  of  the  mixed  kind,  fibre  tissue  largely  predominating  in  tumors  of  slow  forma- 
tion.   They  frequently  involve  many  bones.    Sir  J.  Paget  ('  Surgical  Path.')  states,  that 


Fig.  245.  Fig.  246. 


Enchondroma  of  upper  jaw. 
Before  operation.    Model,  Guy's  Hosp.  After  death.    Model,  Guy's  Hosp. 

Mus.,38i°.  Mus.,38W. 


in  the  only  case  on  record  of  enchondroma  of  the  upper  jaw  alone,  the  disease  was  removed 
by  Mr.  Morgan — late  of  Guy's — from  a  man  set.  24 ;  the  tumor  was  of  the  right  maxilla 
and  was  of  nine  years'  growth.  The  patient  survived  the  operation  seven  years.  Figs. 
245  and  246  illustrate  the  case;  the  first  being  taken  before  Mr.  Morgan's  operation,  and 
the  second  after  the  patient's  death.  Dr.  Heyfelder,  of  Munich,  says,  however,  that  he 
found  eight  such  cases  out  of  450  of  disease  of  the  upper  jaw. 

Treatment — All  solid  tumors  of  the  upper  jaw  must  be  extirpated,  but  not  more  of 
the  bone  should  be  removed  than  is  necessary.  Sir  W.  Fergusson  established  this  rule  in 
practice,  and  it  is  one  that  all  surgeons  should  strive  to  follow.  Thus,  when  the  disease 
springs  and  projects  from  the  facial  surface  of  the  bone,  the  tumor,  with  the  facial  plate 
alone,  requires  excision.  When  the  alveolar  process  is  alone  implicated,  the  other  por- 
tions of  the  bone  must  not  be  touched.  Where  possible,  the  palate  plate  should  be  pre- 
served, and  it  is  bad  surgery  to  interfere  with  the  orbital  plate  without  an  absolute  neces- 
sity. When  the  whole  bone  is  involved  in  the  disease,  it  must  be  removed,  but  such  cases 
are  exceptional.  In  many  cases  where  the  disease  originates  in  the  antrum,  a  partial  re- 
moval of  the  bone  will  suffice,  if  the  surgeon  can  at  first  only  lay  open  the  cavity  and  find 
out  the  base  of  the  growth.  For  perforating  the  antrum  with  a  view  to  exploration  Sir 
W.  Fergusson  recommends  an  ordinary  carpenter's  gimlet. 

Operation  for  the  removal  of  part  or  the  whole  of  the  upper  jaw.— 
The  incision  now  almost  universally  adopted  for  the  removal  of  tumors  from  the  upper 
jaw  is  the  one  of  Sir  W.  Fergusson  (Fig.  247)  ;  as  by  it  all  the  necessary  room  is  given 
to  remove  even  the  largest  growth.    The  facial  nerve  and  artery  are  divided  where,  by  their 
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size,  they  are  of  small  consequence,  and  the  scars  are  so         Fig.  247.  Fig.  248. 

placed  as  to  become  almost  imperceptible.  In  tumors  of 
moderate  size,  the  incision  should  be  carried  through  the 
median  line  of  the  lip  into  the  nostril,  when,  by  raising 
the  nostril  and  retracting  the  cheek  outwards,  abundant 
room  is  obtained.  When  more  room  is  required,  the 
operator  may  extend  his  incision  round  the  ala  and  up 
the  side  of  the  nose  towards  the  inner  canthus,  and  if 
this  is  still  insufficient,  a  third  incision  may  be  made 
from  the  termination  of  the  second  along  the  lower 
border  of  the  orbit. 

These  incisions  are  indicated  in  Fig.  248,  which  was 
taken  from  a  man  a?t.  35,  from  whom  I  removed  an 

osteo-chondroma,  of  twelve  years'  duration,  involving  the  facial  and  palate  plates  of  the 
superior  maxilla.  The  dark  line  indicates  the  incision  made  ;  the  dotted  extra  line  that 
which  may  be  required  in  exceptional  instances.  Fig.  249  illustrates  Gensoul's  and 
Liston's  method. 

In  some  cases,  the  ala  of  the  nose  alone  may  be  turned  up.  I  removed  a  fibrous  tumor 
growing  from  the  nasal  process  of  the  superior  maxilla  by  this  incision,  and  found  ample 
room.  The  incision  having  been  made,  and  integument  reflected  sufficiently  to  expose  the 
tumor,  all  bleeding  should  be  stopped  by  ligature  or  torsion.  Assuming  that  the  whole 
bone  has  to  be  removed,  the  incisor  tooth  of  the  affected  side  must  be  extracted,  and  the  palate 
plate  of  the  upper  jaw  with  the  alveolus  divided  with  a  fine  saw  (Fig.  249)  introduced 


Fergusson's  inci- 
sion for  removal  of 
upper  jaw. 


The  dotted  line,  a, 
Gensoul's  incision;  6, 
Lizar's  and  Liston's. 


Fig.  249.  Fig.  250. 


Lion  forceps. 


into  the  nostril.  The  malar  process  of  the  maxillary  bone  is  then  to  be  partially  sawn 
through,  as  well  as  the  nasal  process  of  the  superior  maxilla,  their  complete  section  being 
made  with  bone  forceps.  The  tumor  should  then  be  seized,  the  Lion  forceps  (Fig.  250) 
being  employed,  and  the  whole  wrenched  off,  bone  forceps  and  scissors  being  employed  to 
complete  any  section  that  may  be  required.  The  infra-orbital  nerve  should  be  divided 
with  scissors,  and  the  soft  palate  left  as  little  injured  as  possible.  If  any  portions  of  the 
disease  be  left  they  can  now  be  removed.  All  bleeding  vessels  are  to  be  treated  by  liga- 
ture, torsion,  actual  cautery,  or  styptics,  and  the  parts  carefully  brought  together  with  in- 
terrupted sutures. 

When  the  disease,  says  Heath,  is  of  less  amount  and  the  orbital  plate  not  involved,  this 
should  be  preserved  by  carrying  a  saw  horizontally  below  it ;  and  if  the  palate  be  not  in- 
volved, this  may  be  advantageously  kept  intact  by  making  a  similar  cut  immediately 
above  it.  Sir  W.  Fergusson  advises  that  the  disease  should  be  cleared  out  from  the  cen- 
tre towards  the  circumference,  so  as  not  to  remove  healthy  structures  unnecessarily,  and 
this  may  be  readily  accomplished  by  means  of  the  many  forms  of  curved  bone  forceps  with 
which  surgeons  are  now  familiar,  aided  by  the  gouge. 

In  a  case  of  myeloid  disease  of  the  upper  jaw  involving  the  whole  of  the  hard  palate,  I 
peeled  off  all  the  soft  parts  from  the  bone,  beginning  at  the  alveolus,  and,  having  removed 
the  diseased  bone,  brought  them  up  again  in  position  and  fixed  them  to  the  mucous  mem- 
brane  of  the  cheek  where  it  had  been  separated  from  the  bone.  By  this  means  I  pre- 
served the  roof  of  the  mouth  from  the  first,  and,  what  is  more,  eventually  obtained  an 
excellent  new  palate.    The  practice  is  probably  worth  attempting. 

Tumors  of  the  lower  jaw  grow  to  enormous  dimensions,  and  pathologically  are 
very  similar  to  those  of  the  upper.  The  fibrous  in  one  of  its  forms  is  probably  the  most 
common,  the  periosteal  tumors  being  more  frequent  than  the  endosteal.  The  latter  may 
occupy  the  dental  canal  as  illustrated  by  a  case  of  Mr.  Cock's  (Guy's  Hosp.  Mus.,  109125)r 
in  winch  the  dental  nerve  passed  through  the  tumor.  The  periosteal  growth  is  often  an 
epulis,  and  a  good  example  of  this  form  is  represented  in  Fig.  234.  But  a  more  typical 
example  of  a  true  periosteal  sarcoma  which  I  removed  in  1872,  from  a  girl  xt.  20,  is. 
27 
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illustrated  in  Fig.  251.  The  tumor  was  of  three  months'  growth.  It  returned  three 
months  after  removal,  and  destroyed  life  by  suffocation,  having  grown  to  the  size  of  the 
patient's  head.    Microscopically  the  tumor  was  a  spindle-cell  periosteal  sarcoma.    One  of 


Fig.  251. 


Periosteal  sarcoma  of  lower  jaw. 


View  of  section. 


External  aspect  of  tumor. 


the  largest  fibro-cellular  tumors  of  the  bone  on  record  occurred  in  Mr.  Heath's  practice, 
and  is  illustrated,  with  his  permission,  in  Fig.  252.    It  was  removed  from  a  man  aet.  32, 


Fig.  252. 


Fig.  253. 


Fig.  254. 


Fibro-cellular  tumor  of  the  lower 
jaw.    Mr.  Heath's  case. 


Fibro-cystic  disease  of  the  lower  jaw. 
Guy's  Hosp.  Mus.,  Drawing  4".    Key's  case,         Guy's  Hosp.  Mus.,  1090s0  Key's 
during  life.  case.    Tumor  after  removal. 

and  the  disease  was  of  eleven  years'  growth.  It  weighed 
4  lb.  6  oz.  ;  the  man  died  from  exhaustion  on  the  sixth  day. 

Fibro-cystic  tumors  of  the  lower  jaw  are  very  com- 
mon, and  have  the  same  clinical  history  and  aspect  as  the 
cystic  tumors  to  which  attention  has  been  already  directed. 
The  most  beautiful  example  on  record  is  that  which  was  re- 
moved by  the  late  Dr.  Hutton  of  the  Richmond  Hospital,  Dublin,  and  is  illustrated  in 
Heath's  book  ;  it  was  made  up  of  cysts  of  nine  years'  growth,  and  in  a  young  woman 
only  20.  A  yet  more  remarkable  case  was  operated  upon  by  Mr.  Key  in  1841,  in  a  boy 
aet.  13  (Figs.  253,  254).  The  tumor  was  of  two  years'  growth  and  painless.  Mr.  Key 
removed  the  whole  by  sawing  through  the  lower  jaw  just  below  the  angle  on  each  side, 
and  a  good  recovery  ensued. 

Cartilaginous  growths  are  uncommon,  and  occur  in  early  life,  and  as  already 
stated  are  periosteal  and  endosteal.  A  fine  example  of  the  latter  can  be  seen  in  Prep. 
109115  and  16,  Guy's  Hosp.  Mus.,  which  Mr.  Key  removed  in  1846,  from  a  woman  aet.  29, 
in  whom  the  disease  had  been  coming  on  for  nine  years.  In  the  preparation,  the  fibro- 
cartilaginous substance  is  seen  to  be  placed  between  the  plates  of  bone  of  the  jaw,  the 
teeth  being  in  the  middle  of  the  new  growth.  The  periosteal  tumor  grows  to  a  large 
size. 

Osseous  tumors  are  sometimes  the  result  of  ossified  enchondroma.  There  is  in 
St.  Thomas's  Museum  a  specimen  of  this  kind  which  was  removed  by  Mr.  Cline.  Bone 
may,  however,  occur  as  an  independent  growth  in  the  form  of  cancellated  or  ivory  exos- 
tosis, which  may  sometimes  grow  to  a  large  size  or  cause  other  troubles;  hence,  in  March, 
1877,  I  had  to  remove  a  portion  of  the  lower  jaw  from  a  lady  ait.  50,  who  had  an  exos- 
tosis growing  for  twenty  years  from  its  inner  surface  at  a  point  corresponding  to  the  right 
bicuspid  and  canine  teeth.  The  growth  had  not  given  rise  to  any  trouble  till  the  soft 
parts  covering  its  apex  had  begun  to  ulcerate,  when,  from  its  roughened  surface,  the  bone 
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so  irritated  the  floor  of  the  mouth  as  to  set  up  ulceration  which  was  thought  to  be  can- 
cerous. I  removed  the  exostosis  with  the  bone  and  then  reached  the  supposed  cancer, 
which  I  isolated  by  needles  passed  through  the  base  of  the  growth,  and  removed  by  means 
of  the  galvanic  ecraseur.    A  good  result  followed. 

Cancerous  tumors  are  usually  endosteal,  and  numerous  are  the  cases  on  record  of 
tlic  affection.  They  are  met  with  in  children  and  adults,  and  rarely  are  of  the  hard  kind 
of  cancer.  They  grow  rapidly  but  soon  break  down,  involving  skin  and  all  adjacent  parts 
in  the  disease;  indeed,  any  rapid  growth  about  the  lower  or  the  upper  jaw  should  be 
suspected  as  being  cancerous.    Almost  all  benign  tumors  are  of  slow  growth. 

TREATMENT — Tumors  of  the  lower  jaw  as  of  the  upper  are  to  be  treated  by  excision, 
which  as  a  large  operation  is  most  successful.  I  have  on  eighteen  occasions  removed 
large  portions  of  the  jaws  with  but  one  death  and  that  was  from  inflammation  of  the 
lungs.  Heath  says  that  Mr.  Cusack  removed  large  portions  in  seven  cases  with  only  one 
fatal  result,  and  Dupuytren  operated  in  twenty  with  only  one  death.  Sir  W.  Fergusson 
also  informs  us  that  his  success  has  been  very  great,  and  Syme  and  Liston's  success  is 
well  known. 

Small  tumors  of  the  jaw,  and  particularly  of  the  alveolus,  may  be  removed  from  the 
mouth  with  good  cutting  forceps.  If  more  room  be  required  to  manipulate  in  the  mouth, 
an  incision  may  be  made  outwards  or  downwards  at  the  angle.  On  several  occasions  I 
have  obtained  all  the  room  I  required  by  making  a  horizontal  incision  below  the  level  of 
the  jaw  and  a  dissection  of  the  soft  parts  off  the  bone. 

Mr.  Maunder  has  shown  that  large  portions  of  the  lower  jaw,  the  seat  of  tumor,  may 
be  taken  away  without  external  incision  after  detaching  periosteum  by  means  of  the 
raspatory. 

When  a  large  tumor  has  to  be  removed,  it  may  readily  be  exposed  by  a  curved  incision 
carried  along  the  posterior  surface  of  the  tumor  from  above  the  angle  of  the  jaw  to  the 
median  line  turning  the  soft  parts  back.  In  doing  this,  the  facial  artery  w ill  he  divided, 
and  it  should  be  at  once  secured  at  both  ends  by  torsion  ;  the  knife,  says  Fergusson,  being 
so  lightly  carried  over  the  artery  that  it  need  not  be  divided  till  the  flap  is  being  raised, 
thus  saving  blood.  The  labial  orifice  rarely  need  be  divided,  and  the  incision  should  be 
stopped  short  of  this  margin.  The  tumor  having  been  exposed,  its  surface  must  be  well 
examined  with  the  view  of  the  removal  of  the  growth  by  cutting  away  the  external  plate 
of  bone  which  covers  it  in,  which  can  be  done  by  means  of  the  gouge  and  bone  for- 
ceps. This  step  may  be  looked  upon  as  wise  under  most  circumstances,  especially  in 
doubtful  cases,  as  a  large  number  of  tumors  of  the  jaw,  particularly  the  cysts,  may  be 
scooped  out,  and  recovery  ensue.  If  the  tumor  and  jaw  require  excision  a  tooth  must  be 
extracted  in  front  where  the  bone  is  to  be  divided  and  a  small  saw  applied  ;  the  bone 
should  then  be  grasped  with  the  Lion  forceps  and  drawn  outwards — the  surgeon  carefully 
dividing  all  the  soft  parts  that  hold  it  in  position  on  its  inner  surface,  keeping  the  knife 
close  to  the  bone.  When  the  disease  stops  at  the  angle  the  saw  and  forceps  are  again  to 
be  applied  and  the  tumor  removed.  Where  disarticulation  is  required  on  account  of  the 
extension  of  the  disease,  the  jaw  must  be  forcibly  depressed  so  as  to  bring  the  coronoid 
process  within  reach,  and  allow  of  the  division  of  the  insertion  of  the  temporal  muscle. 
The  condyle  may  then  be  twisted  out,  the  knife  dividing  cautiously  such  ligamentous  fibres 
as  are  put  on  the  stretch.  Fergusson  says  that  in  doing  this,  he  has  found  the  condyle 
actually  separated  from  the  periosteum  on  its  inner  side,  thus  facilitating  its  removal,  and 
in  two  cases  of  my  own,  I  found  this  to  occur  in  one  after  the  division  of  the  periosteum 
with  the  knife.  When  the  tumor  is  so  large  as  to  be  wedged  in  and  prevent  this  mode  of 
dislocation,  the  best  plan  is  to  reapply  the  saw  and  cut  oft*  the  tumor  as  high  as  may  be, 
and  subsequently  to  remove  the  remaining  portion  of  jaw.  When  the  central  portion  of 
the  lower  jaw  is  removed,  there  is  danger  of  the  tongue  falling  back,  and  causing  suffoca- 
tion ;  to  prevent  this  a  ligature  may  be  passed  through  the  tip  of  the  tongue  and  held  during 
the  operation,  and  on  the  completion  of  the  operation  it  should  be  fastened  to  the  wound. 
The  ligature  should  be  removed  on  the  second  or  third  day. 

After  the  operation,  all  arterial  bleeding  should  be  stopped,  a  stream  of  cold  water  over 
the  parts  arresting  any  oozing,  while  the  edges  of  the  wound  are  to  be  brought  together 
by  interrupted  sutures.  Convalescence  is  generally  rapid  and  recovery  complete ;  the 
deformity  following  being  so  slight  as  not  to  be  observed  in  many  cases,  the  interval  being 
filled  with  dense  fibrous  tissue.  Bone  is  never  reproduced,  but  the  tissues  soon  become 
linn  enough  to  bear  the  support  of  artificial  teeth. 

The  half-sitting  position  is  probably  the  best  in  all  these  operations  on  the  jaws  ;  and 
chloroform  may  be  given  without  fear.    For  more  details  connected  with  this  subject  the 
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student  may  refer  to  Heath's  admirable  1  Monograph  on  the  Jaws  ;'  Fergusson's  '  Sur- 
gery;' Liston's  paper,  '  Med.-Chir.  Trans.,'  vol.  xx,  and  his  '  Pract.  Surgery.' 

Disease  of  the  temporo-maxillary  articulation  is  rarely  met  with,  more 
rarely  indeed  than  disease  of  any  joint  in  the  body.  I  have  seen  only  two  examples  of  it, 
one  in  a  woman,  aet.  34,  who  had  had  it  for  nine  years,  suppuration  having  existed  for 
six  ;  several  sinuses  leading  down  to  the  joint  were  present,  and  the  jaw  was  nearly  fixed  ; 
dead  bone  appeared  to  be  present ;  the  patient  refused  to  have  any  surgical  interference. 
The  second  case  was  a  girl  agt.  18,  in  whom  both  sides  of  the  lower  jaw  were  completely 
anchylosed.  In  Guy's  Hosp.  Museum  there  is  also  a  splendid  specimen,  No.  1070,  of 
complete  synostosis  of  the  articulation. 

The  cases  already  quoted  of  necrosis  of  the  condyloid  process  of  the  lower  jaw,  and 
recovery  with  a  sound  joint,  may  here  be  referred  to. 

Closure  of  the  jaws  may  be  caused  by  some  spasmodic  condition  of  the  muscles  of 
the  jaw  secondary  to  disease  of  the  teeth,  or  the  cutting  of  the  wisdom  teeth.  In  the 
latter  the  mouth  must  be  forced  open  under  chloroform,  by  means  of  the  screw  gag  or 
wedges,  and  the  tooth  removed,  or,  what  is  better,  room  made  for  it  to  come  forward  by 
the  extraction  of  a  neighboring  molar.  It  may  likewise  be  caused  as  indicated  above  by 
anchylosis,  or  by  the  contraction  of  cicatrices  either  within  or  without  the  mouth.  In 
February,  1878,  I  operated  upon  a  woman,  aet.  43,  who  for  thirty-seven  years  had  had 
her  jaws  locked  from  adhesions  between  the  cheeks  and  gums.  She  had  lived  on  liquid 
food  for  the  whole  of  this  period.  I  divided  the  cicatrices  and  opened  the  jaws  with  a 
pi'omise  of  good  recovery.  The  condition  had  followed  scarlet  fever.  Dr.  S.  D.  Gross, 
in  his  1  System  of  Surgery,'  informs  us  that  the  latter  causes  are  the  most  common,  and 
he  attributes  the  majority  to  the  evil  practice  of  giving  calomel  to  salivation.  In  rarer 
cases  the  immobility  is  occasioned  by  an  osseous  bridge  extending  from  the  lower  jaw  to 
the  temporal  bone,  this  condition  being  generally  associated  with  chronic  articular  arthritis. 
"  However  induced,"  writes  Gross,  "  the  effect  is  not  only  inconvenient,  seriously  inter- 
fering with  mastication  and  articulation,  but  it  is  often  followed,  especially  if  it  occur 
early  in  life,  by  a  stunted  development  of  the  jaw,  exhibiting  itself  in  marked  shortening 
of  the  chin,  and  in  an  oblique  direction  of  the  front  teeth." 

Treatment. — Where  the  cause  is  in  the  joint  and  cannot  be  removed,  as  can  dead 
bone,  the  surgeon  may  attempt  to  break  up  the  adhesions  by  forcibly  opening  the  mouth 
under  chloroform,  or  divide  the  bone  below  the  joint.  When  due  to  cicatrices  and  nodu- 
lar plastic  matter,  little  good  has  ever  been  derived  from  their  division,  although  in  the  case 
previously  alluded  to  the  prospects  of  a  good  result  are  satisfactory.  Esmarch,  of  Kiel,  in 
a  paper  '  On  the  Treatment  of  Closure  of  the  Jaws  from  Cicatrices,'  1860,  has,  however, 
described  an  operation  for  the  formation  of  a  new  joint  in  these  cases,  such  operation  con- 
sisting in  a  removal  of  a  piece  of  the  lower  jaw.  The  Messrs.  Henry  C.  Heath,  Mac- 
Cormac,  Mason,  Lawson,  and  Annandale  in  this  country  have  practised  Esmarch's  opera- 
tion, and  the  success  has  been  enough  to  indicate  its  great  value.  It  must  be  mentioned 
that  about  the  same  year  Rizzoli,  of  Bologna,  performed  a  somewhat  similar  operation  to 
Esmarch's,  dividing  the  jaw  but  not  removing  any  portion  of  it. 

Operation. — This  may  readily  be  done  by  making  an  incision  along  the  lower  border 
of  the  jaw,  in  front  of  the  masseter,  and  raising  the  integument,  completing  the  operation 
by  removing  a  wedge  of  bone,  measuring  about  an  inch  above  and  a  half  below,  with  a 
hand  or  chain  saw.  Where  only  one  side  of  the  jaw  is  affected,  it  is  without  doubt  the 
best  operation  that  can  be  performed,  the  patients  recovering  their  masticatory  power  in 
two  or  three  weeks. 

Deformities  of  the  jaws  are  sometimes  seen  as  a  consequence  of  some  disease  of 
the  tongue  such  as  hypertrophy,  the  mechanical  pressure  of  tumors  during  its  growth,  the 
evil  influence  of  cicatrices  more  particularly  about  the  neck  and  mouth,  and  various  other 
causes.  For  these  surgery  may  often  do  much,  but  when  this  fails,  the  dentist  can  often 
give  relief.  I  have  seen  the  upper  jaw  in  two  cases  of  torticollis  nearly  one  inch  less  in 
its  vertical  diameter  than  the  opposite  bone,  and  I  have  already  alluded  to  a  case  where 
the  lower  jaw  was  nearly  an  inch  higher  than  natural,  to  make  up  for  a  deficiency  in  the 
teeth  of  the  upper  jaw  and  which  had  existed  from  childhood. 

Dislocation  of  the  Jaw. 

This  may  involve  one  or  both  condyles,  two  out  of  every  three  cases  being  bilateral. 
It  may  be  caused  by  direct  violence  on  the  jaw,  but  more  frequently  by  yawning.  Sir  A. 
Cooper  tells  of  a  case  in  a  child,  where  it  was  produced  by  the  forcible  introduction  of  an 
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Dislocation  of  lower  jaw. 

Couper's  case. 
'  Lond.  Hosp.  Rep.,'  1864. 


Fig.  256. 


apple  into  the  mouth,  and  dentists  know  of  its  being  produced  even  Fig.  255. 

by  the  extraction  of  a  tooth. 

In  the  double  dislocation,  the  mouth  is  widely  open,  the  jaw  fixed 
and  projecting,  the  lips  separated,  and,  as  a  consequence,  speech  is 
very  difficult.  Deglutition  is  much  interfered  with,  and  the  saliva 
flows  from  the  open  mouth.  In  front  of  the  ear,  a  marked  hollow 
will  be  perceptible,  and  above  the  zygoma,  in  the  temporal  fossa,  an 
undue  prominence  (Fig.  2f)f>).  Adams,  of  Dublin  ('Dub.  Quart. 
Journ.  Med.  Science,'  vol.  i),  first  noticed  these  symptoms,  and  Dr. 
\\.  W.  Smith  ('Fractures,'  1854)  believes  them  to  be  caused  by  the 
"  displacement  and  stretching  of  the  fibres  of  the  temporal  muscle  on 
the  upper  surface  of  the  condyle." 

In  the  single  dislocation,  the  chin  is  oblique,  but  usually  directed 
towards  the  sound  side  instead  of  towards  the  injured  side,  as  in 
fracture  of  the  neck  of  the  bone.    In  exceptional  cases,  however, 
this  is  not  to  be  observed.    The  other  symptoms  are  similar  to  those  of  double  dislocation, 
the  hollow  in  front  of  the  ear  being  the  most  characteristic. 

Congenital  dislocations  have  been  described  by  Smith,  Guerin,  Langenbeck,  and 
Canton.  Sir  A.  Cooper  has  also  drawn  attention  to  subluxation,  in  which  he  assumed 
that  the  condyle  of  the  jaw  slipped  in  front  of  the  inter- 
articular  fibro-cartilage.  It  is  caused  and  characterized  by 
the  same  conditions  as  those  of  dislocation,  and  it  is  proba- 
bly a  partial  dislocation  forwards. 

Treatment  Partial  dislocations  or  those  described  as 

subluxations,  are  usually  reduced  by  the  patients  them- 
selves, by  some  little  lateral  movement  of  the  jaw,  or,  by 
gentle  pressure  upon  the  chin.  Cases  of  complete  disloca- 
tion have  likewise  been  similarly  reduced ;  but  more  fre- 
quently, the  surgeon's  aid  is  demanded.  The  patient 
should  be  placed  in  a  chair  with  his  head  supported,  while 
the  surgeon  stands  in  front.  The  operator,  having  well 
protected  his  thumbs  with  a  towel  or  lint,  may  then  intro- 
duce them  into  the  mouth,  and  with  the  thumbs  upon  the 
last  molar  teeth  he  should  firmly  grasp  the  jaw.  Pressure 
should  then  be  made  upon  the  teeth  downwards  and  back- 
wards so  as  to  depress  the  condyles  from  their  false  posi- 
tion, at  the  next  moment  elevating  the  chin  with  the  outer 
fingers.  By  these  means  reduction  is  readily  effected  (Fig. 
256).  Some  surgeons  prefer  using  a  piece  of  wood  or  the  handle  of  a  fork  to  depress  the 
jaws.  When  strong  leverage  is  required,  as  in  old  cases,  Stromeyer's  forceps  may  be 
employed.  It  is  well  to  reduce  both  sides  together;  and  old  standing  dislocations  may  be 
thus  reduced.  Mr.  Morley  reduced  one  after  thirty-five  days,  Spat  after  fifty-eight ; 
Demarquay  after  eighty-three,  and  Donavan  one  after  ninety-eight.  (Heath.) 


Reduction  of  dislocation  of  lower  jaw. 


Fractures  of  the  Jaw. 

When  the  upper  jaw  is  broken  it  is  generally  from  direct  violence,  and  when  the  "  key" 
was  employed  for  the  extraction  of  teeth,  a  fracture  of  the  alveolus  was  frequently  the 
result.  In  severe  injuries,  much  displacement  may  take  place,  and  copious  hemorrhage 
follows.  Cases  are  on  record  where  the  internal  maxillary  artery  was  ruptured  and  a 
fatal  result  ensued.  The  infraorbital  nerve  or  its  branches  are  occasionally  injured  when 
some  loss  of  sensation  in  the  cheek  will  be  produced.  I  have  known  emphysema  of  the 
cheek  or  orbit  to  follow  such  an  injury,  and  have  seen  sub-conjunctival  hemorrhage 
indicate  it.  One  of  the  worst  examples  of  fracture  of  the  upper  jaw  I  have  seen,  occurred 
in  a  mam,  rct.  30,  from  a  fall  from  a  height.  Both  upper  jaws  were  completely  detached 
from  the  skull  and  could  be  moved  about  in  any  direction,  yet  a  good  recovery  ensued. 
I  saw  a  second  in  an  asylum  and  it  was  caused  by  the  blow  of  a  lunatic's  fist.  In  this  case 
the  whole  of  the  alveolar  process  of  the  right  upper  jaw  was  broken  off,  and  the  lower 
fractured  in  two  places. 

Treatment. — AVhere  no  displacement  has  taken  place,  little  treatment  is  required; 
the  parts  should  be  left  alone  as  natural  processes  will  effect  a  cure.  When  displacement 
exists  and  can  be  remedied  by  manipulation,  such  means  should  be  applied,  some  slight 
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retentive  bandage  with  or  without  a  pad  being  employed  to  keep  the  parts  in  position. 
When  the  palate  plate  is  much  interfered  with  and  displaced,  the  dentist's  aid  may  be 
called  into  requisition,  a  gold  plate  well  adapted  to  the  parts  tending  to  keep  the  frag- 
ments together;  vide  Salter,  'Lancet,'  1860.  Hemorrhage,  as  a  rule,  can  be  arrested  by 
the  application  of  ice  or  styptics.  When  the  soft  parts  are  injured  and  bleeding  takes 
place  from  them,  the  vessel  should  be  secured.  When  the  bone  is  comminuted,  there  is 
no  need  for  the  removal  of  fragments  ;  Malgaigne  laid  this  down  as  a  law,  and  all  sur- 
geons now  follow  it,  though  Hamilton  asserts,  that  owing  to  the  extreme  vascularity  of 
the  bones  composing  the  upper  jaw,  the  fragments  have  been  found  to  unite,  after  the 
most  severe  gunshot  injuries.  In  rare  cases  of  separation  of  the  maxillae,  says  Heath,  a 
spring  passing  behind  the  head  and  causing  pressure  upon  the  maxilla?,  after  the  manner 
of  Hainsby's  harelip  apparatus,  might  be  advantageously  employed. 

Fractures  of  the  lower  jaw  like  those  of  the  upper  are,  as  a  rule,  the  result  of  direct 
violence,  and,  when  produced  by  gunshot  injuries,  are,  at  times,  most  severe.  They  are 
almost  always  compound,  that  is,  towards  the  mouth,  the  gum  tissues  readily  giving  way. 
The  body  of  the  bone  is  more  frequently  broken  than  any  other  part,  although  the  ramus 
and  the  neck  of  the  jaw  may  be  fractured.  The  line  of  fracture  is  generally  oblique  and 
very  commonly  near  the  canine  tooth.  Double  fractures  are  very  common,  eleven  out  of 
twenty-four  cases  recorded  by  Hamilton  being  of  this  nature.  Comminuted  fractures  are 
more  rare.  A  case  came  under  the  care  of  Mr.  Poland,  at  Guy's,  in  which  the  jaw  was 
broken  in  five  places  by  the  kick  of  a  horse.  The  symptoms  of  fracture  are  generally 
very  clear,  crepitus  being  often  felt  by  the  patient  in  attempting  to  move  the  jaw,  and 
readily  made  out  by  the  surgeon.  The  irregularity  of  the  teeth  is  also  a  very  character- 
istic symptom,  and  the  care  of  the  patient  to  hold  the  parts  in  position  conjoined  with  his 
inability  to  speak  is  a  typical  sign.  When  any  doubt  exists  as  to  the  presence  of  a  frac- 
ture the  mobility  of  the  broken  bones  will  disperse  it.  Considerable  displacement  some- 
times complicates  the  case,  the  position  and  the  line  of  fracture  determining  this  point  ; 
an  oblique  fracture  near  the  insertion  of  a  large  muscle,  as  the  masseter,  necessarily 
showing  a  tendency  to  override.  In  double  fracture  of  the  body  of  the  bone,  this  dis- 
placement is  usually  very  marked,  the  muscles  connecting  the  lower  jaw  with  the  hyoid 
bone  drawing  the  lower  portion  down.  In  some  this  displacement  cannot  be  completely 
remedied. 

Fractures  of  the  neck  of  the  jaw  are  always  the  result  of  direct  violence,  and  are  not 
very  readily  made  out ;  pain  aggravated  by  any  attempt  to  move  the  jaw  being  a  constant 
symptom,  and  so  also  is  crepitus  perceivable  by  the  patient.  "  The  condyle,"  says  Heath, 
"  is  drawn  inwards  and  forwards  by  the  pterygoideus  externus,  as  can  be  ascertained  by 
passing  the  finger  into  the  mouth,  and  the  jawbone  is  apt  to  become  slightly  displaced,  so 
that  the  chin  is  turned  towards  the  affected  side  and  not  from  it,  as  is  the  case  in  disloca- 
tion." I  have  had  under  my  care  a  man  aet.  3.3,  with  a  fracture  of  both  sides  of  the  jaw, 
just  below  the  condyles,  and  with  fracture  of  the  symphysis,  produced  by  a  severe  blow 
upon  the  jaw  below  the  chin ;  and,  from  the  displacement  that  followed  the  house  surgeon 
thought  it  was  a  case  of  double  dislocation  ;  but  on  attempting  to  reduce  it,  it  went  in 
without  the  characteristic  snap  of  dislocation.  Ostitis  and  necrosis  of  the  whole  bone 
below  the  neck  followed ;  yet  a  new  jaw  formed  and  the  man  recovered  with  good  move- 
ment of  the  bone. 

Fracture  of  the  coronoid  process  is  very  rare;  and  Sanson  says  that  such  a  fracture 
never  unites. 

Treatment — When  the  bones  can  be  brought  into  apposition,  the  treatment  may  be 
described  as  simple;  and  where  difficulties  are  met  with  in  reducing  the  fracture,  the 
treatment  is  most  difficult  and  uncertain.  In  an  ordinary  case  of  fracture  of  the  jaw, 
where  no  displacement,  or  very  little  exists,  the  common  four-tailed  bandage,  a 
yard  long,  with  a  slit  in  the  chin  piece  of  about  four  inches,  made  and  applied  as 
illustrated  in  Fig.  257,  is  all  that  is  necessary  for  temporary  purposes,  but  for  permanent 
treatment,  in  the  few  cases  in  which  no  displacement  exists,  it  is  well  to  mould  on  a  splint 
of  gutta  percha  [or  binder's  board],  made  according  to  the  shape  given  in  the  accompany- 
ing illustration  (Fig.  258,  b),  and  applied  as  seen  at  A.  [The  figure  of  8  or  Barton's 
bandage  is  very  efficient].  When  healthy  teeth  are  present  at  the  line  of  fracture  they 
may  be  fastened  together  with  wire,  after  the  method  of  Hammond's  splint  (Fig.  263). 

When  difficulties  are  felt  in  the  adjustment,  as  in  double  fracture,  where  the  chin  is 
much  drawn  down,  a  good  pad  may  be  firmly  tied  under  the  chin,  or,  a  block  of  wood 
adjusted.    In  one  case,  I  fixed  a  plaster  cast,  holding  the  jaw  well  in  position  by  means 
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Fig.  260. 


Some  surgeons  have  suggested  that  the  bones  should  be  fastened  together  by  sutures 
when  all  other  means  fail,  and  Mr.  Hugh  Owen  Thomas,  of  Liverpool,  has  published 
cases  to  illustrate  the  practice.  He  applies  the  wire 
ligature  after  the  fashion  illustrated  in  Fig.  260, 
using  a  l-24th  inch  silver  wire,  and  fixing  it  with  a 
key  "(F«g-  2G0).  (' Lancet,'  1867,  and  pamphlet, 
1875.)  In  the  case  of  comminuted  fracture  already 
alluded  to,  two  or  three  wire  sutures  were  applied 
with  the  best  results.  Others  advise  the  use  of 
wedges  of  cork  so  adjusted  between  the  teeth  as  to 
maintain  the  jaw  in  its  right  line.  Hamilton 
speaks  highly  of  gutta  percha  moulded  to  the  teeth 
and  gums  within  the  mouth,  and  Tomes  has  in- 
vented a  silver  cap  to  fit  the  teeth  for  some  distance, 
on  each  side  of  the  fracture.  Barrett  carries  out 
the  same  idea  in  vulcanite.  Berkeley  Hill's  modi- 
fication of  Lonsdale's  apparatus  is  serviceable,  and 
Moon's  splint,  as  made  for  him  by  Millikin,  is  also  excellent.  It  has  the  advantages  of  all 
the  other  interdental  splints  already  enumerated,  is  readily  adapted  to  a  jaw  of  any  size, 
and,  being  introduced  separately,  is  easily  applied  and  can  be  as  readily  removed  when 
desired,  without  shifting  the  cap  which  fits  the  teeth  on  either  side  of  the  fracture.  Moon's 
splint  therefore  seems  to  be  the  best  interdental  one  we  possess,  and  it  should  be  used 
when  simpler  forms  are  inapplicable  (Fig.  261 ). 


Thomas's  mode  of  adjusting  fractures  of  the 
lower  jaw  with  wiro  aud  key. 


Fie  261. 


Fig.  262. 


Moon's  interdental  splint  made  in  two  halves,  BB,  with 
horizontal  rods  to  keep  cap,  Fig.  262,  in  position. 


Metal  cap  fitted  over  fractured  jaw.  Represented  as 
wired  on  for  a  time,  after  the  withdral  of  external 
splint. 


Among  these  simpler  forms,  I  must  class  "Hammond's,"  which  I  had  brought  under 
my  notice  in  1874,  by  Mr.  Moon.  It  is  a  very  simple  and  valuable  splint  for  the  general 
treatment  of  fractures  of  the  jaw  and  has  answered  admirably  in  all  the  cases  to  which  1 
have  had  it  applied. 
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The  following  description  of  the  apparatus  and  its  application  is  given  in  Mr.  Ham- 
mond's own  words : — 

"  I  first  place  the  patient  in  as  convenient  a  position  as  circumstances  will  permit,  then 
direct  him  to  rinse  the  mouth  with  alcohol  and  water  largely  diluted,  which  not  only 
cleanses  the  mouth  but  removes  the  fetor  from  the  breath.  I  next  bring  (temporarily) 
the  broken  ends  into  approximation  by  passing  a  silk  thread  between  and  around  the  two 
teeth  on  each  side  of  the  fracture,  and  then  secure  by  tying  in  front.  Then  with  a  suit- 
able tray  and  very  soft  wax  I  take  an  impression  of  the  teeth,  to  which,  after  its  having 
been  cast  in  plaster  of  Paris,  I  adjust  a  frame  of  iron  wire  (Fig.  263),  which  can  be  done 
with  a  pair  of  small  curved  pliers.  When  all  is  ready  I  slip  the  frame  over  the  teeth  in 
the  mouth  (Fig.  264),  and  while  it  is  held  in  position  by  an  assistant,  proceed  to  tie  by 
passing  small  lengths  of  thin  iron  binding  wire  after  the  manner  shown  in  Fig.  263, 


Fig.  263.  Fig.  264. 


Hammond's  wire  splint  for  fracture  of  the  jaw.  Hammond's  wire  splint  applied  to  fractured  jaw. 

twisting  them  in  front,  until  each  ligature  is  nearly  tight,  turning  the  ends  on  one  side 
until  they  are  secured.  Next,  with  the  aid  of  an  assistant  I  twist  the  wires  quite  tight, 
working  alternately  each  side  of  the  mouth,  so  as  to  exert  an  equal  pressure,  and  thus 
bring  the  bone  into  a  natural  position,  also  taking  care  not  to  overtwist  or  break  them.  I 
then  cut  off  the  ends  and  turn  them  in  between  the  teeth.  Now  the  jaw  will  be  found 
comparatively  firm,  so  solid,  indeed,  that  the  patient  can  bite  steadily  on  it  without  pain. 
All  that  now  remains  to  be  done  is  to  secure  the  jaw  perfect  rest  by  the  four-tailed  band- 
age."   ('Monthly  Review  of  Dental  Surgery,'  May,  1873.) 

It  is  not  absolutely  necessary  in  all  cases  to  take  a  cast  of  the  broken  jaw,  although  it 
is  so  in  some,  for  the  surgeon  may  mould  a  frame  of  iron  wire  upon  another  cast  and 
adapt  it  to  the  special  case  without  much  difficulty. 

This  frame  should  be  worn  for  six  weeks. 

DENTAL  SURGERY. 

By  Mr.  Henry  Moon. 

General  Remarks  on  Dental  Surgery. 

Dental  Surgery,  in  its  manipulative  details,  must  necessarily,  for  the  most  part,  be  left 
to  those  who  make  its  practice  a  specialty,  but  some  acquaintance  with  affections  of  the 
teeth,  and  with  the  principles  on  which  they  are  treated,  is  required  by  every  one  who  is 
engaged  in  the  practise  of  medicine  or  surgery  ;  for  without  such  knowledge  he  will  be 
unable  to  advise  his  patients  on  the  preservation  of  their  teeth  (a  subject  of  importance 
as  regards  their  general  health),  or  save  them  from  the  sometimes  serious  local  complica- 
tions which  may  attend  tooth  disease.  Nor  will  he  be  able  to  diagnose  the  true  nature  of 
certain  tumors  and  cysts  of  the  jaws,  or  to  attach  the  proper  importance  to  the  teeth  as 
the  possible  cause  of  neuralgia  of  the  head  and  face,  and  of  more  remote  nervous  affec- 
tions. 

In  the  following  pages  only  a  sketch  of  this  branch  of  surgery  is  aimed  at,  and  the 
reader  is  referred  for  details  to  the  excellent  '  Dental  Surgery'  by  the  Messrs.  Tomes,  and 
to  the  interesting  pages  of  Mr.  Salter's  work,  '  Dental  Pathology  and  Surgery.' 

The  various  parts  of  our  subject  may,  with  advantage,  be  discussed  in  two  main  divi- 
sions. In  the  first  section  will  be  considered  the  defects  in  structure  and  abnormalities  in 
form  which  may  arise  during  a  tooth's  development,  together  with  irregularities  in  its 
placement.  In  the  second  section  will  be  considered  the  diseased  conditions  to  which  a 
fully  formed  tooth  is  liable,  after  it  has  assumed  its  destined  position  in  the  mouth. 
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The  effect  which  disease  or  malposition  of  a  tooth  may  have  on  the  structures  immedi- 
ately around  it,  and  on  the  general  health,  will  also  be  noted. 

That  a  clear  idea  of  these  subjects  may  be  obtained,  some  points  in  a  tooth's  develop- 
ment, structure,  and  connection  with  surrounding  parts  must  be  borne  in  mind. 


Description  of  a  Tooth — its  Development  and  Connections. 

A  perfected  human  tooth  (see  accompanying  illustration,  Fig.  2G5)  may  be  described 
as  consisting  of  an  unyielding  case  of  dentine  or  ivory,  inclosing  a  highly  sensitive  vas- 
cular pulp;  the  portion  of  this  case  that  forms  the  crown  of 
the  tooth  is  protected  by  a  covering  of  an  extremely  hard  Fig.  265. 

substance,  "enamel,"  which  becoming  lessened  in  thickness 
as  it  extends  down  the  sides  of  the  crown,  finally  terminates 
at  the  neck  of  the  tooth ;  the  portion  of  the  case  that  forms 
the  root  or  roots  is  covered  by  "  crusta  petrosa,"  or  tooth 
bone,  and  is  implanted  in  the  alveolar  portion  of  the  jaw  ; 
the  crusta  petrosa  is  covered  externally  by  a  sensitive  and 
vascular  membrane,  "  the  alveola-dental  membrane,"  or  "  pe- 
riodontum  ;"  this  membrane  invests  the  root  of  the  tooth  and 
lines  the  bony  socket,  and  is  besides  intimately  connected 
with  the  dentinal  pulp  at  the  apex  of  the  root,  and  with  the 
gum  also  where  the  latter  structure  encircles  the  neck  of  the 
tooth. 

Through  the  foramen  at  the  end  of  the  root  bloodvessels 
and  nerves  pass  for  the  supply  of  the  dentinal  pulp,  while 
other  nerves  derived  from  the  same  source  (viz.,  the  second 
division  of  the  fifth  in  the  case  of  the  upper,  and  the  third 
division  in  the  case  of  the  lower  teeth)  are  distributed  to  the 
alveola-dental  membrane.  The  teeth  are  implanted  in  the 
alveolar  process  of  the  jaw,  which  is  developed  with  them 
and  is  reabsorbed  when  they  are  lost. 

Development  The   twenty  developing  temporary 

teeth,  inclosed  in  their  respective  sacs,  are  contained  in  the  jaw  at  the  time  of  birth,  as 
are  also  germs  of  the  permanent  molars  and  those  of  the  anterior  permanent  teeth  ;  these 
latter,  receding  from  their  position  near  the  surface  of  the  gums  and  becoming  encapsuled, 
gradually  pass  down  in  the  rear  of  the  temporary  teeth  and  remain  imbedded  in  the  jaw, 
developing  at  leisure  within  their  bony  crypts  until  wanted  to  replace  their  more  fragile 
predecessors.    (See  Fig.  26G.) 

The  following  is  the  normal  process  attending  the  eruption  of  one  of  the  anterior  perma- 
nent teeth.  The  roots  of  the  antecedent  temporary  tooth  having  been  absorbed,  its  crown 
is  shed,  and  the  new  tooth  then  gradually  uprises  from  the  gum — the  protrusion  of  its 
crown  taking  place  simultaneously  with  the  continued  elongation  and  development  of  its 
root. 

Fig.  266. 


Represents  a  vertical  section 
through  a  lower  molar  tooth,  show- 
ing its  different  component  struc- 
tures, and  its  connection  with  parts 
around. 


Diagram  of  developing  lower  molar  tooth. 

A.  Dentinal  pulp  becoming  centripetally  encased  by  dentine. 

B.  Space  occupied  by  enamel  organ  between  centrifugally  forming  enamel  and  tooth  sac.  In  this  space  fluid  col- 
lects in  the  formation  of  a  dentigerous  cyst. 

C.  C.  The  base  of  dentinal  pulp  which  remains  attached  and  developing  until  the  tooth  is  completed.  By  abnormal 
outgrowth  at  this  point  a  radicular  odontome  would  be  formed. 

The  development  of  a  permanent  tooth  thus  occupies  many  years.  Take,  for  example, 
the  first  permanent  molar  and  central  incisor,  the  teeth  which  are  the  first  developed  of 
the  permanent  set.  Their  pulps  commence  to  take  form  during  foetal  life,  their  calcifica- 
tion commences  by  birth  or  in  the  first  months  of  infancy.    Their  eruption  takes  place 
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from  the  sixth  to  the  eighth  year,  and  their  root  canals  with  their  terainal  foramina  are 
not  reduced  to  their  ultimate  dimensions  for  two  or  more  years  later. 

The  three  hard  structures  which  enter  into  the  composition  of  a  tooth  have  distinct 
sources  of  origin.    (  Vide  Diagram,  Fig.  266.) 

The  enamel  developed  from  the  "  enamel  organ"  of  epithelial  origin  (which  occupies 
the  space  n  in  the  accompanying  diagram)  is  formed  centrifugally  on  the  coronal  dentine 
and  through  the  obliteration  of  its  formative  organ  becomes  on  the  eruption  of  the  tooth 
incapable  of  further  growth  or  nutritional  change. 

The  dentine  is  developed  from  the  "  dentinal  pulp"  of  vascular  connective  tissue 
(vide  Diagram,  Fig.  266,  a)  by  the  immediate  agency  of  a  superficial  layer  of  cells  called 
odontoblasts. 

The  dental  pulp  or  bulb,  arising  from  the  bottom  of  the  tooth  sac,  and  projecting  into 
its  interior,  grows  up  beneath  the  enamel  organ  and  progressively  takes  the  destined  form 
and  dimensions  of  the  dentine  just  prior  to  the  formation  of  that  structure;  thus,  the  free 
end  of  the  bulb,  having  taken  the  form  of  the  cutting  edge  or  masticatory  surface  of  the 
future  tooth,  becomes  capped  by  dentine,  which  forms  on  it  from  without  inwards ;  and 
this  crown  cap  being  formed,  the  remainder  of  the  tooth  is  developed  by  this  gradual 
growth  of  the  pulp  at  its  attached  surface  or  base  (see  Diagram,  Fig.  266,  c,  c)  and  at  its 
subsequent  encasement  by  dentine.  In  the  fully  developed  tooth  the  pulp  comes  to  occupy  a 
comparatively  constricted  central  chamber  corresponding  in  form  pretty  accurately  to  the 
external  contour  of  the  tooth,  and  this  chamber  may  be  yet  further  diminished  in  size  by 
a  renewal  of  the  centripetal  growth  of  dentine. 

Dentine,  remaining  as  it  does  in  connection  with  its  formative  organ  through  the  me- 
dium of  the  tubuli  of  which  it  is  mainly  built  up,  is  capable  of  a  certain  amount  of 
increased  solidification  even  at  its  periphery,  and  under  certain  conditions  is  endowed 
with  most  acute  sensitiveness. 

The  erusta  petrosa  is  formed  on  the  gradually  elongating  root  through  the  agency 
of  the  dental  sac  or  capsule  which  surrounds  the  forming  tooth  crown,  and  ultimately 
comes  to  invest  the  root  in  the  form  of  the  fibro-vascular,  "  alveolo-dental  membrane."1 

The  alveolar  portion  of  the  jaw  grows  up  with  and  is  moulded  around  the  developing 
teeth,  and  upon  the  eruption  of  their  crowns,  affords  the  teeth  firm  implantation,  by  closely 
surrounding  their  roots. 

Having  thus  far  traced  a  tooth's  development,  we  now  pass  to  the  consideration  of  the 
effects  which  follow  departures  from  this  normal  process. 

Odontomes. 

Tumors  which  result  from  the  abnormal  and  excessive  development  of  the  dental  struc- 
tures at  any  time  during  the  tooth's  formation  have  been  grouped  together  by  M.  Broca 
under  the  name  of  Odontomes,2  and  classified  by  him  as  follows: — 

I.  Odontomes  embryoplastiqu.es  Those  which  arise  before  the  dental  pulp 

has  developed  odontoblasis,  and  before  the  enamel  organ  has  acquired  special  enamel- 
forming  cells. 

II.  Odontomes  odontoplastiqu.es — Those  which  arise  after  the  special  dentine 
and  enamel-forming  cells  have  been  developed,  but  prior  to  the  formation  of  the  coronal 
cap  of  dentine. 

III.  Odontomes  coronaires  Those  which  arise  while  the  crown  is  forming. 

IV.  Odontomes  radieulaires  Those  which  arise  during  the  formation  of  the  root. 

These  four  designations,  pointing  respectively  to  the  periods  in  the  tooth's  development 

at  which  the  hypergenesis  of  the  pulp  has  arisen,  also  indicate  to  a  certain  degree  the 
structural  formation  of  a  tumor  formed  at  either  period ;  but  in  adopting  these  terms  it 
must  be  understood  that,  in  one  sense,  the  embryoplastic  and  odontoplastic  conditions  are 
present  consecutively  during  the  whole  period  of  dentification,  and  also  that  if  the  odon- 
toblast layer  of  cells  is  destroyed  at  any  point,  true  dentine  will  not  there  be  formed, 
although  the  pulp  may  undergo  calcification,  resulting  in  a  kind  of  osseous  structure. 

1  From  the  dental  sac  is  also  probably  derived  the  membrane  known  as  the  "  cuticula  dentis,"  or 
"  Nasmyth's  membrane,"  which  in  an  unworn  tooth  is  found  continued  over  the  crown,  and  is 
regarded  by  C.  Tomes  as  an  undeveloped  cemental  layer. 

2  Exostosis  of  the  root  and  "dentine  excrescence"  in  tbe  pulp  chamber  are  called  by  Mr.  Salter 
"  secondary  odontomes,"  and  naturally  come  under  that  designation,  as  might  also  the  outgrowth 
of  the  pulp  which  sometimes  follows  the  exposure  of  that  structure ;  but  as  these  are  affections  of 
the  fully  developed  tooth,  they  will  be  considered  in  the  second  division  of  our  subject. 
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Embryoplastic  odontomes — Under  this  name  M.  Broea  ranges  encysted  fibrous 
and  fibro-plastic  tumors  of  the  jaw.  As  the  dental  germ  at  the  time  of  their  origin  con- 
tains no  special  dentine  and  enamel-forming  cells,  distinctive  dental  structures  would  of 
necessity  be  absent  from  these  growths,  and  such  absence  must  of  course  leave  their  den- 
tal origin  in  doubt. 

In  one  instance  (mentioned  by  Tomes)  M.  Robin  met  with  a  tumor  in  the  lower  jaw  of 
a  child,  set.  2^  years ;  this  tumor,  apparently  fibrous,  was  studded  with  papillae,  on  which 
distinct  dentine  and  enamel  were  found.  Now,  whatever  doubt  may  arise  as  to  the  origin 
of  the  before-mentioned  tumors,  there  can  be  no  doubt  as  to  the  dental  origin  of  this  one, 
and  it  is  probable  that  in  it  a  longer  existence  would  have  been  accompanied  by  further 
dentification.  In  another  odontome,  which  occupied  half  of  the  lower  jaw  of  a  girl  sat. 
2  years  and  9  months,  M.  Broea  found  the  formation  of  dentine  proceeding  at  numerous 
points,  and  the  fusion  of  these  secondary  bulbs,  coated  as  they  were  with  enamel  organ, 
would  result  in  bringing  about  the  structural  conditions  found  in  an  odontoplastic  odontome. 

Odontoplastic  odontomes,  in  outward  form,  may  bear  not  the  slightest  resem- 
blance to  a  tooth. 

Structurally  they  consist  of  a  more  or  less  confused  mass  of  dentine,  enamel,  and 
osseous  structure ;  the  dentine  occurring  in  tracts,  between  which  the  enamel  has  dipped 
clown.    Enamel  is  also  found  capping  nodular  projections  which  occur  on  the  surface. 

The  case  met  with  by  Dr.  Forget  and  reported  by  him  may  be  cited  as  an  example. 
A  man  set.  20  presented  himself  with  disease  of  the  lower  jaw,  from  which  he  had  suffered 
since  he  was  five  years  old ;  on  looking  into  the  mouth  a  hard  smooth  tumor  was  seen 
occupying  nearly  the  whole  of  the  left  side  of  the  lower  jaw.  None  of  the  teeth  beyond 
the  first  bicuspid  were  present.  On  removal  (by  section  of  the  containing  bone)  this 
tumor  proved  to  be  a  hard,  oval,  tuberculated  mass,  the  size  of  an  egg,  chiefly  composed 
of  dentine,  with  enamel  investing  the  nodules  and  dipping  into  crevices.  Between  the 
tumor  and  the  osseous  crypt  which  it  occupied,  there  was  a  thick  fibro-cellular  membrane. 
The  forming  second  bicuspid  tooth  and  the  crown  of  a  molar  were  found  impacted  in  the 
jaw  through  the  superposition  of  this  mass. 

The  bulbs  of  one  or  more  teeth,  normal  and  supernumerary,  may  enter  into  the  formation 
of  one  of  these  tumors,  and  surrounding  teeth  in  various  stages  of  development  may 
become  inclosed  by  it. 

In  one  instance  reported  and  figured  by  Tomes,  a  large  tumor,  presenting  the  appear- 
ance of  a  malignant  growth,  occupied  the  incisive  region  of  the  upper  jaw  of  a  man  aged 
25,  his  four  upper  incisors  not  having  appeared.  A  probe  introduced  into  the  tumor  im- 
pinged on  something  hard,  which  proved  to  be  sundry  masses  of  tooth  structure,  best 
described  as  odontomes,  together  with  some  ill-formed  teeth.  These  specimens,  number- 
ing in  all  fifteen,  are  in  the  Museum  of  the  Odontological  Society  of  London,  and  the  case 
may,  perhaps,  be  best  described  as  one  of  disrupted  odontoplastic  odontome. 

In  a  case  reported  by  the  late  Mr.  Harrison,  an  odontoplastic  odontome  occupying  the 
space  between  the  incisors  and  molar  teeth  came  away  spontaneously. 

In  one  or  two  reported  cases  the  tooth  bulb  having  produced  an  eccentric  formation 
such  as  described,  instead  of  an  ordinary  crown,  has  afterwards  assumed  normal  limits 
and  formed  fairly  shaped  roots. 

Coronary  odontomes. — In  these  the  main  outline  of  the  tooth  is  preserved,  but 
an  irregular  outgrowth,  more  or  less  circumscribed,  projects  from  the  crown.  This  out- 
growth, having  arisen  while  the  crown  was  in  process  of  formation,  consists  of  the  coronal 
tooth  structures,  viz.,  enamel,  dentine,  and  possibly  inclosed  pulp.  If  small  and  involving 
the  neck  of  the  tooth,  an  outgrowth  of  this  nature  may  be  at  first  mistaken  for  tartar. 

Somewhat  allied  to  these  cases  are  those  in  which  a  tooth  presents  one  or  two  super- 
numerary cusps  or  supernumerary  teeth  merged  with  it. 

A  small  globular  projection  of  enamel  is  also  occasionally  met  with  on  the  root  of  a 
tooth,  and  has  been  ranged  among  odontomes  by  Salter,  who,  finding  that  it  caps  a  cone 
of  dentine,  calls  it  "  a  submerged  tooth  cusp."  The  crown  of  a  simple  supernumerary 
tooth  has  been  found  attached  in  the  same  position,  and  probably  these  cases  have  a  like 
origin. 

Radicular  odontomes. — This  form  of  tumor,  which  in  several  recorded  cases  has 
attained  the  size  of  a  chestnut,  is  found  attached  to  the  neck  and  root  of  a  fully-formed 
tooth  by  a  more  or  less  constricted  base,  and  results  from  an  irregular  outgrowth  from  the 
dentinal  pulp. 

Structurally,  radicular  odontomes  generally  consist  of  osteo-dentine  more  or  less 
covered-in  by  a  layer  of  dentine,  with  a  coating  of  cementum  externally. 
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An  odontome  of  this  kind  imbedded  in  front  of  the  .anterior  margin  of  the  ascendino 
ramus  of  the  lower  jaw,  and  passing  up  behind  the  tuberosity  of  the  superior  maxilla,  was 
recently  removed  by  me  at  Guy's.    This  tumor  (see  Fig.  2G7)  was 
Fig.  267.  attached  to  the  lower  wisdom  tooth  of  a  woman  get.  38.  This 

patient  had  experienced  no  inconvenience  from  her  mouth  up  to 
the  age  of  30,  when  great  swelling  over  the  ascending  ramus  oc- 
curred, accompanied  by  closure  of  the  jaws  and  excruciating  pain. 
These  symptoms — with  intervals  of  complete  cessation  for  two  or 
three  months  at  a  time — recurred  until  the  odontome,  which  was 
gradually  being  extruded,  was  removed  (very  easily)  by  extracting 
the  tooth  to  which  it  w:as  attached. 

In  the  case  which  is  figured  and  reported  at  page  410,  Fig.  237, 
a  symmetrical  enlargement  of  the  whole  root  occurred,  producing  a 
dilated  hypertrophied  tooth  fang. 
Radicular  odontome.  Odontoplast^  and  radicular  odontomes  are  very  rare,  only  a  few 

cases  of  each  in  the  human  subject  being  recorded,  but  the  recog- 
nition of  the  true  nature  of  these  tumors  and  of  others  which  have  a  dental  origin  is  of 
course  of  the  highest  importance,  as  it  will  avert  an  unnecessarily  severe  operation  for 
their  removal.  In  the  case  of  tumors  and  cysts  of  the  jaws  the  undue  absence  of  any 
tooth  will  point  to  the  probability  of  their  dental  origin,  but  the  possibility  of  such  origin 
would  not  be  excluded  if  the  normal  member  of  teeth  were  present,  as  a  supernumerary 
tooth  may  originate  either  an  odontome  or  a  dentigerous  cyst. 

A  glance  at  the  close  packing  of  teeth  in  a  child's  jaw,  as  shown  in  Fig.  270,  will  show 
the  strong  probability  of  a  dental  orign  for  tumors  and  cysts  of  the  jaws  in  young  subjects, 
especially  when  it  is  remembered  that  each  of  the  forty-eight  teeth  to  be  seen  in  such  jaws 
at  one  time,  is,  or  has  been,  the  centre  of  developmental  activity  ;  the  likelihood  also 
that  tumors  may  cause  involvement  or  displacement  of  neighboring  teeth  will  be  readily 
realized. 

Germination,  or  the  union  of  contiguous  teeth,  due  to  the  fusion  of  their  pulps,  is 
met  with  occasionally  in  both  the  temporary  and  permanent  sets.  Normal  teeth  may  be 
thus  joined,  or  normal  and  supernumerary. 

Dilaceration,  or  the  abrupt  change  in  the  direction  of  the  first  and  last  formed  por- 
tions of  a  tooth,  sometimes  occurs,  and  is  due  to  a  shifting  of  the  forming  tooth  on  its  base. 

Dentigerous  cysts  are  cysts  formed  by  the  accumulation  of  fluid  within  the  dental 
capsule  at  some  period  of  the  tooth's  development,  or  around  a  fully-developed  tooth  which 
has  not  erupted.  They  may,  therefore,  advantageously  be  classified,  like  odontomes, 
according  to  the  point  to  which  the  tooth's  development  has  proceeded,  when  the  change 
occurs  which  eventuates  in  their  formation. 

When  fully  developed,  a  dentigerous  cyst  usually  consists  of  a  thick  membranous  sac, 
covered  in  by  a  thin  osseous  shell,  formed  by  the  expansion  of  the  bone  of  the  jawr.  In  a 
case  met  with  by  Mr.  Fearn  one-half  of  the  lower  jaw  was  expanded  by  a  cyst,  which 
separated  its  external  and  internal  plates.  The  cyst  wall  itself  in  some  instances  has  been 
found  calcified.  The  cyst  at  first  usually  contains  a  serous  fluid,  which  may  become  puru- 
lent through  the  occurrence  of  inflammation. 

The  uncut  tooth  (temporary,  permanent,  or  supernumerary)  about  which  the  cyst  has 
expanded,  may  be  represented  by  a  small,  shapeless,  calcified  mass,  if  its  formation  was 
disturbed  in  the  embryoplastic  or  earliest  odontoplastic  periods.  This  fact  was  well 
exemplified  by  the  case  of  a  girl  aged  13,  who  was  recently  at  Guy's  under  the  care  of 
Mr.  Cooper  Forster.  Here  two  small  irregular  masses  of  dentine  and  enamel,  the  repre- 
sentatives of  an  absent  canine  and  lateral  incisor,  were  contained  in  two  distinct  cysts 
which  caused  great  protrusion  of  the  anterior  wall  of  the  superior  maxilla.  The  inclosed 
tooth  may  be  attached  firmly  to  the  cyst  wall,  or  may  be  found  free  within  the  cyst. 

A  dentigerous  cyst,  forming  in  the  upper  jaw,  may  expand  into  and  cause  distension  of 
the  antrum.  Professor  Baum  met  with  a  case  of  immense  dilatation  of  both  antra,  one 
containing  a  molar,  the  other  a  canine. 

In  some  cases  the  tooth  crown  only,  or  the  crown  and  part  of  the  root,  have  been 
formed  prior  to  the  expansion  of  the  capsule  by  serum,  and  these  may  be  said  to  belong  to 
the  coronary  and  radicular  periods.  In  other  cases,  again,  the  cyst  develops  around  fully 
formed  impacted  teeth,  which  may  be  found  inverted.  In  one  instance  mentioned  by 
Tomes,  no  less  than  twenty-eight  separate  and  adherent  denticles  (or  small  supernumerary 
teeth)  were  found  in  a  cyst  of  the  upper  jaw,  and  are  probably  to  be  looked  upon  as  the 
elements  of  teeth  that  were  missing. 
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Although  both  odontomes  and  dentigerous  cysts  have  their  origin  in  early  life,  years 
may  elapse  before  the  irritation  caused  by  the  presence  of  the  odontome,  or  the  increasing 
disfigurement  and  pain  resulting  from  the  enlargement  of  the  dentigerous  cyst,  may  lead 
a  patient  to  seek  surgical  aid. 

Cysts  developed  on  the  root  of  erupted  and  fully  formed  teeth  are  not  classed  here  as 
dentigerous,  as  they  form  only  an  appendage  to  the  tooth.  They  will  be  referred  to 
among  the  diseases  of  the  teeth,  but  it  may  be  here  remarked  that  they  sometimes  attain 
to  a  large  size,  and  may,  like  dentigerous  cysts,  expand  into  the  antrum,  and  also  that 
their  contents  under  inflammation  may  become  purulent. 

Supplemental  teeth,  (t.  e.,  extra  teeth  exactly  corresponding  to  a  neighboring  nor- 
mal tooth)  are  occasionally  developed  in  both  temporary  and  permanent  sets,  usually  in 
the  front  of  the  mouth.  If  they  cause  crowding  or  are  placed  before  or  behind  their 
doubles,  they  should  be  extracted. 

Supernumerary  teeth  (*.  e.,  teeth  differing  in  form  from  any  of  the  normal  series) 
are  not  unfrequently  found  in  the  upper  incisive  region  and  occasionally  in  other  parts  of 
the  mouth.  A  pair  of  teeth  somewhat  resembling  incisors,  but  of  greater  antero-posterior 
depth,  and  with  a  deep  pit  on  their  lingual  aspect,  are  occasionally  developed  behind  the 
permanent  upper  front  teeth,  and  others  more  resembling  small  molars  or  bicuspids  are 
also  occasionally  met  with,  but  by  far  the  commonest  form  that  the  crowns  of  supernume- 
rary teeth  present  is  that  of  a  simple  cone,  or  of  a  cone  truncated  and  pitted  on  its  summit, 
and  these  teeth  have  a  characteristic  straight  terminal  line  to  the  enamel  at  their  necks ; 
they  are,  in  fact,  the  most  elementary  form  of  tooth  formation. 

As  a  general  rule,  supernumerary  teeth  are  to  be  extracted,  and  will  always  be  found  to 
have  a  single  root,  which  may,  however,  be  contorted  and  expanded. 

Malformed  teeth  Abnormalities  in  the  form  of  teeth  may  result  from  the  dwarf- 
ing or  excessive  development  of  the  different  parts  or  lobes,  of  which  they  are  architect- 
urally built  up,  and  in  certain  cases  are  of  great  value  in  the  diagnosis  of  constitutional 
peculiarities  and  in  throwing  light  on  the  condition  of  health  present  during  a  patient's 
early  years,  when  the  teeth  were  in  process  of  formation. 

Syphilitic  teeth  Mr.  Jonathan  Hutchinson  first  pointed  out  the  association 

between  congenital  syphilis  and  a  mis-shapement  of  the  permanent  teeth.  This  malfor- 
mation is  generally  most  strikingly  apparent  in  the  incisors,  the  upper  centrals  presenting 
the  shape,  diminution  in  size,  and  often  the  slight  change  in  direction  shown  in  Fig.  268a, 
instead  of  the  normal  condition  represented  in  Fig.  268b.    These  dwarfed  teeth  present 


differences  of  form,  but  the  most  characteristic  change  in  them  is  their  lessened  breadth 
at  the  cutting  edge  as  compared  with  that  of  their  necks,  the  vertical  groove  on  their  ante- 
rior face  being  often  absent,  and  the  notch  on  their  cutting  edge  not  being  an  absolutely 
constant  feature,  and  being  also  subject  to  obliteration  through  wear.  The  lower  incisors 
usually  present  a  corresponding  shape,  and  the  other  teeth  may  have  their  corners 
rounded  off,  and  in  the  case  of  the  canine  be  notched.  The  shape  of  the  first  permanent 
molars  is  almost  invariably  altered  (a  fact,  I  believe,  not  hitherto  pointed  out),  the  sup- 
pression of  their  angles  giving  them  a  dome-like  form,  their  size  being  often  reduced,  and 
the  enamel  absent  from  their  masticatory  surfaces.1 

The  above-described  malformation  is  essentially  due  to  a  change  in  form  of  the  dental 
pulp  prior  to  its  dentification. 

Some  children,  recently  seen  by  me,  present,  together  with  great  peculiarity  of  their 
eyes  and  a  general  weakness  in  the  development  of  their  dermal  structures,  the  following 
peculiarities  in  their  teeth  : — The  middle  lobes  are  sharp,  recurved,  and  excessively  devel- 
oped, while  the  lateral  lobes  are  dwarfed.  In  these  cases,  however,  the  pointed  form  of 
tooth  which  results  can  be  readily  distinguished  from  the  truncated  cone-like  form  indi- 
cative of  congenital  syphilis,  as  the  latter  is  due  to  a  dwarfing  of  the  central  lobe  and  a 
leaning  inwards  of  the  lateral  lobes. 

1  The  absence  of  enamel  here  mentioned  may,  however,  be  due  to  the  administration  of  mercury, 
as  the  malformation  typical  of  congenital  syphilis  may  be  seen  well  marked  without  any  enamel 
defect  in  cases  uncomplicated  by  mercurial  treatment.  The  same  remark  may  be  applied  to  the 
discoloration  that  has  been  observed  in  syphilitic  teeth. 


Fig.  268a. 


Fig.  268b. 
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The  syphilitic  tooth  with  its  conical  form  is  also  by  no  means  to  be  confused  with  the 
teeth  which  present  a  narrowness  of  their  cutting-edge  due  to  an  absence  of  enamel  from 
the  first-formed  portion  of  the  crown,  a  condition  often  seen  in  the  so-called  honeycombed 
teeth  now  to  be  noticed. 

The  rocky  or  honeycombed  condition  of  a  tooth's  crown  results  from  an 
irregular  and  insufficient  development  of  enamel,  producing  horizontal  groovings  or  a 
pitting  of  its  surface. 

Mr.  Hutchinson  considers  that  the  most  frequent  cause  of  this  defect  is  the  administra- 
tion of  mercury  in  infancy;  and  in  many  cases  seen  by  me  it  appears  traceable  to  the  use 
of  one  of  the  most  popular  of  teething  powders,  which  contains  calomel  together  with  an 
opiate.  It  is  not,  however,  certain  that  convulsions  and  other  illnesses  in  childhood  may 
not  produce  it. 

The  first  permanent  molars  on  their  masticatory  surface  most  often  show  the  absence  of 
enamel,  while  the  incisors  and  canine  are  affected  to  an  extent  which  depends  on  the 
amount  of  their  development  while  the  agency  which  arrests  the  enamel  formation  is  in 
action ;  the  later  formed  bicuspids,  second  molars,  and  wisdom  teeth,  often  altogether 
escape. 

The  irregularly  formed  enamel  may  be  structurally  defective,  as  shown  by  its  discolora- 
tion, and  this  may  conduce  to  decay,  as  does  also  the  pitting  of  the  enamel  if  it  extends 
through  to  the  dentine.  In  other  cases  the  diminished  size  of  these  teeth,  which  prevents 
their  being  crowded  and  exposes  their  sides  to  healthy  friction,  renders  them  less  obnoxious 
to  decay  than  might  have  been  expected. 

Imperfections  ix  Structural  Development. 

At  the  present  day  the  early  decay  and  loss  of  teeth  is  very  common,  and  is  probably 
in  part  due  to  an  insufficient  supply  of  food  containing  the  elements  which  go  to  build  up 
the  osseous  structures,1  malnutrition  in  early  life,  from  whatever  cause,  leaving  inevitably 
its  mark  on  the  exteriors  of  the  teeth,  which,  once  ill  formed,  have  no  power  of  recupera- 
tion. 

Structural  defects  in  enamel  development  Perfected  enamel  contains 

upwards  of  95  per  cent,  of  earthy  matter,  and  consists  of  rods  united  together  without 
intervening  matrix,  and  placed  at  right  angles  to  the  surface  of  the  dentine.  Enamel, 
when  well  formed,  is  semi-transparent,  but  when  defective  from  a  want  of  homogeneous- 
ness  in  its  structure  it  presents  an  opaque  white,  chalky  appearance,  and  is  then  easily 
disintegrated.  At  the  bottom  of  the  natural  sulci  of  otherwise  well-formed  teeth  enamel 
is  sometimes  deficient  in  thickness  and  in  soundness,  and  this  favors  the  ingress  of  decay. 

Structural  defects  in  dentine  formation  Well-formed  dentine  is  uniformly 

dense  and  ivory-like:  It  is  built  up  of  tubuli  and  intertubular  substance,  the  tubuli  serving 
to  convey  nutrition  from  the  pulp  to  the  periphery.  Dentine  is  endowed  with  sensitive- 
ness through  nerves  (probably  too  small  for  demonstration),  which  pass  from  the  pulp  to 
the  surface  and  render  the  dentine  immediately  beneath  the  enamel  especially  sensitive. 

Through  imperfect  development  a  (so-called)  granular  layer  which  is  found  on  the  sur- 
face of  dentine  in  the  root  may  be  present  on  the  surface  of  coronal  dentine.  The 
(so-called)  globular  condition  of  dentine  is  another  developmental  defect.  When  the 
enamel  covering  is  lost,  imperfect  dentine  softens  rapidly  under  decay  without  becoming 
darkened,  and  is  also  apt  to  be  exceedingly  sensitive. 

Cutting  of  the  Teeth. 

During  the  eruption  of  the  temporary  teeth,  if  there  is  disturbance  of  the  general  health 
traceable  to  dental  irritation ;  and  especially  if  there  be  the  least  sign  of  cerebral  disturb- 
ance, there  should  be  no  hesitation  in  freely  lancing  the  gum — tumid  or  tense — which 
covers  the  tooth  that  is  presenting.  In  the  case  of  a  front  tooth  a  straight  incision  should 
be  made  on  to  the  front  of  its  cutting  edge  ;  in  the  case  of  the  molars  a  crucial  incision 
should  be  made  from  corner  to  corner. 

As  a  rule  the  permanent  teeth  erupt  very  easily,  but  an  incision  with  a  lancet  may 
sometimes  with  advantage  be  had  recourse  to  in  cases  where  cerebral  disturbance  is  easily 

1  In  infancy  and  childhood  plenty  of  good  milk  and  the  use  of  "whole  flour  meal"  are  to  be 
recommended  ;  it  is  to  be  borne  in  mind  that  until  a  child  begins  to  take  animal  food,  the  above 

are  the  sources  of  supply  of  lime  salts. 
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excited,  and  it  is  often  well  to  remove  bodily  the  gum  from  above  an  erupting  wisdom 
tooth  when  an  antagonist  tooth  bites  upon  and  irritates  it. 


Irregularity  of  Position. 


Fig.  269. 


Irregularity  of  arrangement  hardly  ever  occurs  among  the  temporary  teeth,  but  an 
undue  prominence  of  the  upper  incisors,  which  sometimes  is  acquired,  and  a  tendency  to 
underhanging,  from  the  over-development  of  the  lower  jaw  as  compared  with  the  upper, 
should  receive  attention,  in  order  that  these  conditions  may  not  be  perpetuated  in  the 
second  set.  The  absence  of  the  spacing  of  the  temporary  teeth,  which  should  precede 
their  shedding,  will  point  to  a  likelihood  of  crowding  among  the  coming  permanent  teeth, 
and  demand  watchfulness. 

Irregularity  of  the  permanent  teeth  often  results  from  the  want  of  timely  extrac- 
tion, and  even  oftener  from  the  untimely  extraction  of  temporary  teeth.  It  therefore 
behooves  the  surgeon  who  may  be  called  upon  to  extract  teeth  for  young  subjects  to 
acquaint  himself  with  the  time  of  eruption  of  the  different  permanent  teeth,  and  with  the 
points  of  difference  between  temporary  and  permanent  teeth. 

"Well-developed  adult  jaws  should  consequently  be  thoroughly  studied  as  a  type,  and 
compared  with  the  jaw  s  in  childhood.  It  will  be  then  seen  that  development  has  occurred 
longitudinally  backwards  for  the  accommodation  of  the  permanent  molars,  while  the  part 
of  the  jaws  that  was  occupied  by  the  ten  temporary  teeth,  having  undergone  additional 
development  on  its  anterior  face,  is  in  the  adult  occupied  by  the  incisors,  canines,  and 
bicuspids.  In  order  that  these  latter  may  have  room 
for  even  arrangement,  it  is  important  that  the  ante- 
rior permanent  molars  (the  six-year  old  teeth)  should 
not  be  allowed  to  take  up  a  too  forward  position, 
which  they  will  do  if  the  temporary  molars  are 
prematurely  lost  from  neglected  decay.  On  this 
account,  therefore,  the  timely  stopping  of  the  back 
temporary  molars  is  a  practice  to  be  recom- 
mended. 

The  accompanying  figure  will  show  how  easily 
irregularities  may  be  brought  about,  as  the  retention 
of  the  root  of  a  temporary  tooth  is  enough  to  pre- 
vent the  permanent  tooth  from  taking  up  its  proper 
position. 

In  judging  of  the  amount  of  space  that  there  will 
be  for  the  accommodation  of  the  coming  teeth,  it  is 
to  be  remembered  that  the  alveolar  portion  of  the 
jaws  grows  up  with  and  is  moulded  around  the 
teeth  it  supports,  and  that  there  is  a  strong  tendency 
for  teeth  to  assume  their  proper  position  (the  action 
of  the  tongue  and  lips  conducing  thereto),  while 
the  replacement  of  the  temporary  molars  by  bicuspids  increases  the  space  for  the  front 
teeth. 

A  very  common  form  of  irregularity  results  in  otherwise  well-developed  jaws  from  the 
permanent  upper  incisors  being  erupted  to  the  rear  of  their  unshed  predecessors.  In  such 
a  case  the  prompt  removal  of  the  temporary  tooth  is  demanded,  for  if,  on  the  further 
elongation  of  the  upper  permanent  incisor,  its  edge  once  passes  behind  the  incisor  of  the 
lower  jaw,  at  each  closure  of  the  mouth  the  evil  is  increased,  and  can  then  only  be  cor- 
rected  by  the  use  of  a  regulating  plate.  On  the  same  score,  lower  incisors  may  sometimes 
be  kept  in  the  rear  of  the  temporary  teeth  in  order  that  they  may  be  ready  to  wedge  for- 
ward the  upper  incisors,  and  thus  secure  the  overlapping  of  the  upper  front  teeth  which 
allows  of  their  true  incisive  action  while  it  spares  them  undue  wearing  away. 

In  spite  of  the  above  precautionary  measures  at  the  time  of  the  second  dentition,  cases 
of  irregularity  will  occur  from  malformation  and  insufficient  development  of  the  jaws. 
Some  of  the  slighter  of  these  irregularities  are  amenable  to  surgical  treatment — that  is,  a 
timely  extraction  will  allow  nature  to  set  all  straight — but  if  a  tooth  is  taken  out  on  one 
side  of  the  mouth  to  relieve  overcrowding,  the  preservation  of  symmetry  will  often  demand 
the  extraction  of  another  on  the  opposite  side.  The  patient's  profile  and  the  relative  pro- 
minence of  the  upper  and  lower  dental  arches  have  to  be  considered  in  deciding  whether 
permanent  teeth  should  be  extracted  for  regulating  purposes,  while  the  soundness  of  teeth, 


A.  Permanent  incisor  teeth. 

B.  Permanent  canine. 

Drawing  of  jaws  of  child  set.  6.  A  and  B 
point  to  permanent  incisors  and  canines.  The 
bicuspids  are  seen  embraced  by  the  roots  of  the 
temporary  molars.  The  permanent  molars, 
with  the  exception  of  the  wisdom,  are  present. 
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the  direction  taken  by  their  roots,  the  firmness  of  their  implantation,  and  their  compara- 
tive durability,  are  all  points  to  be  considered  in  deciding  which  tooth  should  he  sacrificed 
for  the  benefit  of  the  remainder. 

Sometimes  the  first  permanent  molar  may  with  advantage  be  taken  out  when  the  ten- 
dency to  overcrowding  is  decided.  If  this  tooth,  which  is  particularly  liable  to  decay,  is 
past  hope  of  permanent  preservation  by  stopping,  its  extraction  in  time  allows  the  .second 
molar  to  come  forward  and  partly  occupy  its  site,  and  the  wisdom  tooth  to  come  well  into 
place,  while  it  also  enables  the  front  teeth  to  spread,  and  thus  escape  undue  lateral  pressure 
and  consequent  decay. 

The  one  valid  objection  to  the  extraction  of  the  first  permanent  molar,  under  the  above 
circumstances,  occurs  when  the  withdrawal  of  the  prop  which  this  tooth  affords  at  the  back 
of  the  mouth  would  cause  the  lower  incisors  to  bite  up  unduly  on  to  the  necks  of  the  uppers 
and  drive  them  forward. 

Here  it  may  be  remarked  that  in  all  attempts  to  improve  the  regularity  of  the  teeth  the 
relative  positions  of  the  antagonist  teeth  in  the  other  jaw  must  be  taken  into  account. 

So  far  only  those  cases  have  been  considered  that  are  capable  of  being  benefited  by 
timely  extraction,  but  many  cases  require  for  their  treatment  the  use  of  mechanical  appli- 
ances. Among  these  appliances  a  lever  for  expanding  the  arch  of  the  upper  teeth  (while 
it  presses  back  the  lower)  and  elastic  bands  are  of  great  use  ;  while  in  more  advanced  cases 
a  regulating  plate  must  be  worn,  the  principle  of  its  action  being  that  it  affords  a  fixed 
point  from  which  continuous  pressure  or  traction  is  kept  up  on  the  teeth  to  be  moved. 

The  movement  of  teeth  by  mechanical  means  should  be  gradual,  or  absorption  of  bone 
will  result  without  a  compensatory  development,  and  the  teeth  will  be  loosened.  Twisted 
teeth  can  be  turned  on  their  axes.  Instanding  upper  front  teeth  can  be  trained  out,  and 
will  be  retained  in  their  new  positions  as  soon  as  they  are  brought  to  overlap  the  lower 
teeth  :  prominent  and  projecting  upper  teeth  can  be  gradully  trained  in,  but  will  be 
required  to  be  kept  in  place  for  some  time  by  mechanical  means  to  prevent  their  reverting 
to  their  original  position.  The  lower  lip  passing  behind  prominent  upper  incisors  increases 
the  deformity  which  is  usually  associated  with  a  contracted  arch. 

In  regulating  teeth  much  greater  difficulty  has  to  be  overcome  where  contraction  or 
malformation  of  the  jaw  causes  the  irregularity,  than  in  those  cases  where  there  is  simple 
misdirection  of  the  teeth  themselves. 

In  some  cases  complete  underhanging  of  the  jaw  is  present,  i.  e.,  the  upper  teeth  back 
as  well  as  front,  are  set  in  within  the  arch  of  the  lower  teeth  ;  this  condition  does  not  admit 
of  much  remedy  when  once  firmly  established,  but  may  be  prevented  to  a  certain  extent 
by  timely  extraction  of  lower  teeth  together  wTith  a  training  out  of  the  upper.  The  earlier 
that  irregularities  receive  attention  the  better,  in  order  that  the  misplacement  may  not  be 
increased,  and  also  because  the  moving  of  teeth  can  only  be  safely  effected  in  the  young. 

Canine  and  wisdom  teeth,  owing  to  the  lateness  of  their  eruption  and  the  position  they 
occupy  during  development,  are  peculiarly  liable  to  be  shut  out  from  the  dental  arch.  The 
canine  being  a  durable  tooth,  should  in  some  cases  have  room  made  for  it  by  the  extraction 
of  one  of  the  teeth  that  have  closed  in  upon  its  site.  The  cutting  of  wisdom  teeth  is  fre- 
quently attended  with  much  trouble,  and  it  may  be  remembered  in  the  case  of  young 
subjects  with  small  maxillae,  whose  first  or  second  molars  are  much  decayed,  that  the  timely 
extraction  of  either  of  these  teeth  may  allow  the  wisdom  tooth  (if  developed)  to  erupt 
easily  and  occupy  a  useful  position.  In  the  upper  jaw,  if  the  wisdom  tooth  is  forced  to  take 
an  outward  direction,  and  so  cause  irritation  of  the  cheek,  it  should  be  extracted.  In  the 
lower  jaw,  where  there  is  insufficient  room  for  it  between  the  second  molar  and  the  ascend- 
ing ramus,  its  efforts  to  erupt  often  produce  nerve  irritation,  chronic  spasm  of  the  masseter, 
the  formation  of  pus  between  the  crown  of  the  tooth  and  the  superjacent  gum  ;  it  may  also 
cause  absorption  of  the  root  of  the  second  molar  and  lay  bare  its  pulp. 

In  all  cases  where  the  impaction  of  a  lower  wisdom  tooth  is  a  source  of  irritation,  the 
impaction  should  be  at  once  got  rid  of  either  by  the  extraction  of  the  wisdom  tooth  or  of 
the  tooth  in  front.  The  operation  required,  as  well  as  the  serious  results  which  may 
attend  purulent  inflammation  about  an  impacted  wisdom  tooth,  will  receive  notice  later. 

Teeth  are  sometimes  erupted  in  strange  positions  ;  thus,  Salter  records  a  case  of  inver- 
sion and  eruption  of  lateral  incisors  in  the  nares,  and  Tomes  figures  the  case  of  a  molar 
erupted  in  a  median  line  of  the  palate,  and  another  case  in  which  the  crown  of  a  molar 
pierced  the  cheek  at  the  angle  of  the  jaw.  In  another  case,  figured  by  Tomes,  the  crown 
of  a  molar  presented  at  the  sigmoid  notch,  but  remained  impacted. 

Impaction,  or  retention  of  a  tooth  within  the  maxillary  bone  often  occurs  without  any 
ill  results,  but  occasionally  it  is  productive  of  severe  mischief.    Thus,  in  a  case  which 
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occurred  in  the  practice  of  Mr.  Cartwright,  Sen.  (and  which  is  reported  at  lengtli  by  Mr. 
Salter),  it  was  productive  of  severe  neuralgia.  In  this  case  the  presence  of  an  impacted 
upper  canine,  which  caused  a  prominence  on  the  palate,  gave  rise  for  eight  years  to  con- 
stantly recurring,  most  severe  neuralgic  pain,  confined  to  a  circumscribed  spot  on  the  left 
side  of  the  vertex  of  the  head.  In  other  cases  it  may  give  rise  to  cystic  enlargement  or 
abscess,  the  latter,  perhaps  late  in  life,  from  the  buried  tooth  becoming  more  superficial 
through  absorption  of  the  containing  bone.  The  palate  may  be  involved  if  a  tooth  is 
impacted  within  the  palatine  process  of  the  superior  maxilla,  or  an  abscess  may  be  formed 
below  the  tongue  from  impacted  lower  teeth.  [Tonic  spasm  of  the  masseters  has  been 
produced  by  such  causes.] 

The  following  case,  was  reported  by  Mr.  McCoy  in  the  '  Lancet,'  1871  :  A  boy,  aet.  14, 
had  a  tumor  of  the  antrum  the  size  of  an  apricot,  due  to  an  impacted  canine,  the  crown 
of  which  projected  into  the  antrum,  while  the  root  was  impacted  in  a  socket  in  the  nasal 
process :  the  antral  cavity  contained  a  little  glairy  fluid,  but  was  chiefly  filled  by  a  gelati- 
nous substance — apparently  thickened  mucous  membrane. 

Absence  of  Teeth  A  few  cases  are  recorded  of  edentulous  jaws.    Wisdom  and 

upper  lateral  incisors,  the  teeth  most  liable  to  variation  in  size  and  shape,  are  also  the 
most  liable  to  suppression.  Occasionally  other  permanent  teeth  fail  to  make  their  appear- 
ance, in  which  case  it  may  be  right  to  leave  their  predecessors  undisturbed,  if  they  show 
no  signs  of  loosening  ;  temporary  molars  may  in  such  cases  serve  for  many  years. 

The  tendency  of  particular  teeth  to  take  irregular  positions,  and  the  liability  of  others 
not  to  be  developed,  are  facts  that  have  to  be  borne  in  mind  in  connection  with  the  prob- 
able dental  origin  of  tumors  and  cysts  of  the  jaws. 

Before  passing  to  the  second  division  of  our  subject  it  may  be  useful  to  enumerate  the 
morbid  conditions  which  may  be  simulated  by  the  tumors,  cysts,  &c,  which  originate 
from  an  unerupted  tooth  in  the  ways  described  in  previous  pages. 

Odontomes  may  give  rise  to  appearances  such  as  may  be  presented  by  benign  or 
malignant  tumors,  whether  arising  spontaneously  or  due  to  the  impaction  of  a  foreign 
body,  such  as  root  of  tooth,  splinter  of  bone,  or  a  bullet. 

Dentigerous  cysts,  when  slowly  forming  and  before  they  have  thinned  the  inclosing 
bone  to  an  extent  which  would  allow  of  the  characteristic  sign  of  craquement  on  pressure, 
may  be  difficult  to  diagnose  from  solid  tumors. 

A  dentigerous  cyst  may  also  produce  the  same  symptoms  as  a  cyst  formed  on  the  root 
of  an  erupted  and  diseased  tooth,  and  when  through  inflammation  its  fluid  contents  become 
purulent  it  may,  in  like  manner,  resemble  an  alveolar  abscess  (*.  e.,  an  abscess  formed 
around  the  root  of  a  diseased  tooth),  and,  like  it,  will  be  apt  to  give  rise  to  a  fistulous 
opening. 

Suppuration  in  the  antrum,  or  Empyema,  arises  probably  in  two  distinct  ways.  In  the 
one  case  it  is  due  to  inflammation  of  the  lining  membrane  of  the  cavity,  which,  being 
continuous  with  the  mucous  membrane  of  the  nose,  allows  of  the  escape  of  the  contained 
purulent  fluid  into  the  middle  meatus  by  the  natural  orifice.  In  the  other  case  the  pus  is 
contained  in  a  sac  which  has  expanded  into  the  antral  cavity,  carrying  the  lining  mem- 
brane before  it,  and  then  the  pus  does  not  find  exit  by  the  nasal  opening ;  this  latter  com- 
dition  (as  pointed  out  by  Otto  Weber)  is  generally  present  when  the  root  of  a  tooth  origi- 
nates the  mischief  by  penetrating  the  cavity  and  when  an  alveolar  abscess  extends  into  it, 
while  cysts  formed  on  a  root,  and  dentigerous  cysts  expand  into  the  cavity  in  this  manner 
and  may  afterwards  suppurate. 

The  history  of  these  cases  may  throw  light  upon  their  nature,  while  a  careful  exami- 
nation of  the  mouth  should  be  made  to  decide  whether  the  due  number  of  permanent 
teeth  have  been  erupted,  and  as  to  the  existence  of  disease  in  any  tooth  in  the  neighbor- 
hood of  the  tumor.  An  exploratory  puncture  or  opening  should  be  made  in  any  case 
that  may  have  a  dental  origin,  before  any  serious  operation  is  undertaken  for  the  extirpa- 
tion of  the  disease. 

For  treatment  it  will  here  suffice  to  say  that  the  complete  removal  of  any  tooth  or  dental 
formation  involved  is  demanded,  and  that  for  the  remaining  treatment  the  ordinary  rules 
of  surgery  apply. 

Diseases  of  the  Teeth. 

The  lar  geness  of  the  nerve  supply  to  the  dental  pulp  and  periodontal  membrane,  and 
the  liability  to  irritation  and  inflammation  to  which  these  confined  vascular  structures  are 
subject,  give  an  importance  to  diseases  of  the  teeth  which  they  would  not  otherwise  pos- 
28 
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sess;  the  pain,  direct  or  reflex,  which  nearly  always  attends  the  involvement  by  disease 
of  these  dental  vascular  structures,  and  the  serious  local  lesions  which  may  follow  their 
suppurative  inflammation,  often  cause  the  mere  destruction  of  the  tooth  as  an  organ 
of  mastication  to  be  a  matter  of  secondary  importance,  although  in  itself  sufficiently 
regretable.  Bearing  in  mind  the  description  of  a  tooth  given  at  page  425,  it  will  be 
understood  how  the  maintenance  of  a  tooth  in  its  usefulness  depends  on  the  integrity  of 
its  component  structures,  and  how  it  happens  that  the  pulp  and  alveolo-dental  membrane, 
which,  in  a  condition  of  health,  are  tissues  simply  subsidiary  to  the  nutrition  of  the  hard 
structures  around  them,  become — when  the  tooth  is  attacked  by  disease — the  parts  which 
have  especially  to  be  protected  from  invasion. 

The  morbid  conditions  which  may  produce  irritation  of  the  dental  nerves  may  with 
advantage  be  grouped  in  two  divisions. 

The  first  division,  including  those  which  cause  irritation  of  the  nerves  supplied  to  the 
pulp  with  their  continuation  into  the  dentine,  consists  of — 

(a)  Exposure  to  irritation  of  sensitive  dentine,  through  loss  of  enamel  resulting  from 
Caries,  Erosion,  or  Fracture. 

(b)  Irritation  and  chronic  or  localized  inflammation  of  the  pulp  when  deprived  of  its 
protective  covering  of  dentine  through  the  more  extended  action  of  the  destructive  agen- 
cies named  under  (a). 

(c)  General  inflammation  of  the  pulp,  following  sooner  or  later  on  the  previous  condi- 
tions, and  resulting  in  its  sphacelus. 

(d)  Irritation  of  the  pulp  through  the  presence  of  irregular  formations  of  secondary  den- 
tine in  the  pulp  chamber. 

The  second  division,  including  the  morbid  conditions  that  cause  irritation  of  the  nerves 
supplied  to  the  alveolo-dental  membrane  and  to  the  dental  nerves  external  to  the  tooth, 
consists  of — 

(a)  Dental  Periostitis,  i.  e.,  inflammation  (plastic  or  suppurative)  of  the  periodontal 
membrane.  This  results  by  far  most  commonly  from  inflammation  and  sphacelus  of  the 
dental  pulp ;  it  may  be  idiopathic,  may  be  produced  by  irritation  of  the  periodontum  at 
the  neck  of  the  tooth  where  it  meets  the  gum,  may  be  set  up  by  exostosis,  and  occasion- 
ally results  from  the  undue  pressure  of  an  opposing  or  contiguous  tooth. 

(b)  Exostosis  (&'.  e.  hypertrophy  of  the  crusta  petrosa),  sometimes  resulting  from,  some- 
times the  cause  of  irritation  and  inflammation  of  the  periodontum. 

(c)  A  needle-like  pointing  of  the  end  of  the  root,  and  a  roughening  of  its  end  by 
absorption. 

{d)  Impaction  of  permanent  teeth  in  the  maxillary  bones,  and  futile  attempts  to  erupt 
made  by  such  teeth,  especially  in  the  case  of  lower  wisdoms. 

(e)  Overcrowding  of  the  teeth. 

Irritation  of  the  dental  nerves  may  excite  pain  at  the  point  of  irritation,  pro- 
ducing toothache,  the  pain  being  either  confined  to  the  faulty  tooth  or  being  centred  in  it 
and  radiating  to  the  adjoining  teeth  and  to  the  nerves  of  the  same  side  of  the  face  and 
head,  but  not  infrequently  it  gives  rise  to  reflex  pain,  in  which  case  the  tooth  at  fault 
often  escapes  suspicion  on  account  of  its  freedom  from  pain.  More  remote  sympathetic 
nerve  affections  are  also  sometimes  caused  by  dental  irritation. 

A  most  unequal  amount  of  pain  or  nerve  disturbance  occurs  in  different  subjects  from 
dental  lesions  of  an  apparently  similar  nature.  Such  differences  must  be  referred  to 
structural  peculiarities  of  the  teeth  and  to  the  conditions  of  health  and  to  the  diathesis  of 
the  patient. 

A  faulty  tooth  is  the  real  origin  of  many  cases  of  neuralgia  about  the  head  and  face, 
although  cold  or  depressed  vital  power  will  determine  the  time  of  onset. 

That  remote  sympathetic  pain  may  be  due  to  dental  irritation  will  be  easily  realized  by 
any  one  who  has  felt  the  distribution  of  his  spinal  nerves  demonstrated  on  the  scraping  of 
sensitive  dentine  in  his  tooth. 

Toothache  (or  localized  dental  pain)  varies  in  character  according  to  the  part  of  the 
tooth  involved  ;  these  differences  will  be  apparent  as  the  effects  of  disease  in  the  several 
dental  structures  are  considered,  but  it  may  be  here  remarked  that  a  darting  pain  (which 
may  fade  away  with  an  ache)  betokens  irritation  and  probable  exposure  of  the  pulp — that 
intense  pain  of  a  violent  throbbing  character  points  to  general  inflammation  of  the  pulp 
and  may  be  expected  to  cease  entirely  with  the  destruction  of  that  structure's  vitality,  ami 
that  the  pain  which  attends  irritation  and  inflammation  of  the  periodontal  membrane  is 
of  a  dull  or  gnawing  character,  but  may  assume  a  throbbing  character  if  an  alveolar 
abscess  is  formed. 


REMOTE   NERVOUS  AFFECTIONS. 


435 


Hyperesthesia  of  the  pulp  may  be  expected  to  coexist  with  the  conditions  which  act  on 
its  nerves,  and  is  evidenced  by  sensitiveness  of  the  tooth  to  heat  and  cold.  A  hot  instru- 
ment applied  in  succession  to  the  crowns  of  suspected  teeth  may  afford  valuable  evidence 
on  this  point,  and  tapping  the  teeth  may  also  reveal  the  over-sensitiveness  of  any  one 
tooth.    Slight  periosteal  irritation  may  accompany  this  condition. 

Dental  periostitis  at  its  onset  is  often  attended  by  a  sensation  of  fulness  in  the  tooth, 
which  inclines  the  patient  to  press  it  firmly  into  its  socket ;  this  sensation  is  succeeded  by 
painful  tenderness  on  pressure  of  the  tooth,  which  is  often  slightly  raised  and  loosened, 
while  the  gum,  which  at  first  presents  a  narrow  red  line  around  the  neck  of  the  tooth, 
tends  to  become  diffusely  red  and  tender  over  the  root. 

In  obscure  cases  of  pain  the  presence  or  absence  of  circumscribed  periodontitis  and  of 
irritation  due  to  exostosis  may  be  diagnosed  by  pressing  the  crown  of  the  tooth  in  different 
directions  so  as  to  tilt  the  end  of  the  root  against  the  socket ;  the  biting  of  something  hard 
with  one  tooth  after  another  may  also  be  adopted  as  a  means  of  finding  out  if  irritation  of 
this  obscure  nature  is  present  in  a  root. 

Reflex  Nerve  Affections  due  to  Dental  Irritation. 

The  nerves  of  the  second  and  third  divisions  of  the  fifth  are  more  liable  than  any  others 
to  reflex  affections  due  to  dental  irritation.  Next  to  the  several  branches  of  the  Trige- 
minus, the  nerves  of  the  Cervical  and  Brachial  plexuses  are  most  often  involved. 

Neuralgia  The  following  are  the  most  common  sites  for  the  manifestation  of  reflex 

pain. 

(«)  Another  tooth  to  the  one  in  fault,  frequently  the  one  that  antagonizes  it  in  the  oppo- 
site jaw,  and  occasionally  a  tooth  in  front  of  the  one  irritated  (thus,  an  innocent  bicuspid 
may  ache  when  the  wisdom  tooth  is  at  fault). 

(b)  The  side  of  the  head  with  the  focus  of  pain  near  the  parietal  eminence,  due  to  irri- 
tation of  a  tooth  (generally  an  upper  back  one)  of  the  same  side ;  this  is  the  source  of 
many  cases  of  unilateral  headache. 

(e)  The  eyebrow  with  the  focus  of  pain  at  the  supra-orbital  notch,  and  the  cheek  with 
the  focus  of  pain  at  the  infra-orbital  notch,  the  irritation  in  these  cases  being  located  in 
the  upper  teeth. 

(d)  From  irritation  of  the  back  lower  teeth  there  may  result  earache,  and  pain  extend- 
ing over  the  temple,  and  also  pain  passing  down  the  neck. 

Pain  over  the  upper  cervical  vertebra  appears  generally  to  come  on  secondarily  to  the 
above-mentioned  neuralgia?. 

[Affections  of  the  eye  seem  at  times  to  be  influenced  by  disease  of  the  teeth.] 

More  remote  Nervous  Affections. 

Pain,  to  quote  the  words  of  Mr.  Salter,  is  only  one  of  the  phenomena  of  reflex  dental 
nerve  irritation.  There  may  be  produced  muscular  spasm  and  muscular  paralysis,  paraly- 
sis of  some  of  the  nerves  of  special  sense,  perverted  nutrition.  In  these  pages  an  enume- 
ration of  some  of  these  affections  can  only  be  made,  and  the  reader  is  referred  for  details 
of  cases  to  the  work  on  '  Dental  Pathology  and  Surgery,'  by  the  above-named  author,  and 
to  the  second  edition  of  '  Tomes's  Dental  Surgery.' 

The  following  secondary  and  remote  nervous  affections  may  arise  from  irritation  in  the 
teeth,  and  be  curable  by  the  removal  of  the  exciting  cause  : — 

Convulsions,  etc.,  resulting  from  irritation  in  teething. 

Epileptiform  seizures.  In  these  cases,  when  an  uneasy  sensation  is  felt  in  the  mouth 
previous  to  the  attack,  the  best  results  may  be  hoped  for  from  stopping  or  extraction,  as 
th  e  case  may  demand. 

Delirium  from  retarded  eruption  of  wisdom  teeth. 

Firm  closure  of  the  mouth  through  chronic  spasm  of  the  masseter  muscle  is  a  frequent 
complication  of  irritation  in  or  about  the  lower  back  teeth. 

Wry  neck.    Pain  in  the  course  of  the  cutaneous  branches  of  the  cervical  plexus. 

Partial  paralysis  of  the  arm  and  hand,  with  an  inability  to  grasp  with  the  fingers, 
accompanied  by  aching  pain.  (Several  such  cases  have  recently  been  under  my  obser- 
vation, a  fact  which  shows  their  comparative  frequency.) 

Amaurosis.    Strabismus.    (Ptosis  and  deafness  are  also  recorded  complications.) 

Ulceration  in  the  course  of  a  branch  of  the  fifth  nerve. 

A  case  of  obstinate  leucorrhcea  and  acute  uterine  pain  cured  by  the  extraction  of  a  tooth, 
was  recorded  by  the  late  Mr.  Sercombe. 
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One  case  of  fatal  tetanus  is  quoted  by  Mr.  Tomes  as  having  followed  the  operation  of 
pivoting. 

Such  are  some  of  the  reflex  pains  and  remote  complications  which  may  arise  from 
dental  irritation  in  a  patient  of  neuralgic  diathesis,  but  apparently  similar  exciting  causes 
are  constantly  present  without  producing  any  such  results. 

In  an  apparently  sound  tooth  an  irregular  formation  of  dentine  in  the  pulp  chamber  is 
sometimes  the  cause  of  neuralgic  pain,  and  may  be  suspected  if  hyperesthesia  of  the  pulp 
exists  in  a  tooth  exhibiting  no  other  causes  for  over-sensitiveness. 

Exostosis  and  occasionally  needle-pointing  of  the  fang  may  also  be  the  cause  of  neuralgic 
pain  at  the  root  of  a  sound  tooth,  and  may  have  their  probable  presence  revealed  by  the 
tooth  exhibiting  tenderness  on  pressure  into  the  socket,  and  perhaps,  later  on,  by  other 
evidences  of  periosteal  irritation.  Being  otherwise  irremediable,  extraction  is  demanded 
in  these  not  to  be  foreseen  conditions. 

With  the  exception  of  the  above  comparatively  rare  cases  it  will  be  noticed  by  referring 
to  the  list  of  morbid  dental  conditions  given  at  page  434  that  all  the  affections  there 
enumerated  may  result  from  the  spread  of  disease  from  one  dental  structure  to  another, 
and  therefore  demand  treatment  for  their  prevention  and  limitation.  Thus,  when  the 
exterior  of  a  tooth  is  the  first  part  attacked — as  it  always  is  in  caries  and  erosion — the 
aim  should  be  to  preserve  the  pulp  from  irritation  and  exposure,  and  when  the  pulp  is 
already  exposed  through  the  above  diseases  or  by  fracture,  the  aim  should  be  to  prevent 
its  inflammation ;  while  if  the  vitality  of  the  pulp  is  past  saving,  means  should  be  taken 
to  prevent  the  involvement  of  the  periodontum,  and  finally,  if  that  tissue  is  involved, 
exfraction  of  the  tooth  may  be  demanded  to  relieve  pain  and  to  prevent  the  formation  of 
alveolar  abscess  with  its  possible  complication  of  fistulous  openings  on  the  face,  or  the  still 
graver  consequences  which  inflammation  external  to  the  tooth  may  bring  about. 

Three  facts  in  the  nature  of  a  tooth  aid  dental  surgery  in  its  conservative  efforts.  The 
first  is,  that  the  dense  and  evascular  character  of  the  enamel  and  dentine  allows  a  diseased 
portion  of  them  to  be  removed  and  the  remainder  to  be  preserved  by  friction,  or  by  a  fill- 
ing inserted  in  the  place  of  the  removed  portion. 

The  second  favoring  fact  is  the  continued  presence  on  the  surface  of  the  pulp  of  the 
odontoblast  layer  of  cells,  ready  to  form  secondary  dentine  over  the  pulp  and  thus  shield 
it,  if  they  are  stimulated  to  renewed  action  by  irritation  of  the  primary  dentine. 

And  thirdly,  the  small  calibre  of  the  root  canal  in  a  perfected  tooth,  and  the  minuteness 
of  the  aperture  that  remains  at  the  end  of  the  root  for  the  passage  of  the  vessels  and 
nerves,  cause  the  pulp  to  be  so  comparatively  isolated,  that,  when  diseased,  it  can  with 
safety  be  destroyed  by  escharotics  and  be  extirpated,  before  its  sphacelus  has  involved  the 
structures  external  to  the  root. 

The  practical  remark  may  here  be  made,  that  up  to  middle  age,  probably  90  per  cent, 
of  the  teeth  that  are  lost  owe  their  destruction  to  caries,  while  later  in  life  recedence  of 
the  gums  and  absorption  of  the  alveolus — often  prematurely  induced  by  the  presence  of 
tartar — leads  to  the  loss  of  many  teeth  by  depriving  them  of  implantation. 

Before  reviewing  the  agencies  destructive  to  the  teeth,  it  will  be  well  to  consider  the 
nature  of  secondary  dentine  and  cemental  exostosis,  which  occupy  a  debatable  position 
between  physiological  and  pathological  tooth  formations. 

Secondary  Dentine  Three  different  developments  come  under  this  name.  The 

first,  called  by  Salter  "  Dentine  of  repair,"  has  been  alluded  to  already.  The  loss  of 
dentine  externally  through  abrasion,  caries,  erosion,  or  fracture,  will  oftentimes  produce 
compensatory  development  internally — at  the  point  where  the  affected  dentinal  tubuli  abut 
on  the  surface  of  the  pulp;  this  reparative  growth  prevents  pulp  exposure  when,  from 
attrition,  the  enamel  and  a  considerable  portion  of  dentine  have  been  worn  away  from  the 
surface  of  a  tooth,  and  sometimes  it  will  obliterate  the  pulp  chamber.  In  cases  of  decay 
"  dentine  of  repair"  does  not  often,  unaided,  prevent  exposure  of  the  pulp,  but  it  hinders 
it.  and  becomes  a  valuable  auxiliary  in  its  protective  treatment.  (See  Bicuspid,  in  D,  Fig. 
271,  p.  440.) 

Second  form. — Cases  have  been  described  by  Salter  and  others  in  which  a  nodular 
outgrowth  of  dentine  or  osteo-dentine  has  projected  into  the  pulp  chamber  of  a  sound 
tooth,  and  has  given  rise  to  severe  neuralgia.  This  development  must  be  regarded  as 
morbid,  and  has  been  named  by  the  above  author  "  Dentine  excrescence." 

The  third  form  of  secondary  dentine  is  essentially  an  affection  of  the  pulp.  "  Intrinsic 
calcification"  is  the  name  proposed  for  it  by  Mr.  Salter,  who  has  described  its  formation 
as  thus  occurring : — "  Isolated  masses  of  osteo-dentine  form,  at  first  usually  in  the  axis  of 
the  pulp;  these  masses  enlarge  and  merge  into  one  another  and  spread  towards  the  peri- 
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phery,  and  may  at  length  occupy  the  whole  of  the  pulp  chamber.  This  formation  may 
be  regarded  as  sometimes  resulting  from  and  as  sometimes  the  cause  of  pulp  irritation. 

Exostosis  is  a  term  applied  to  enlargement  or  outgrowth  of  the  crusta  petrosa  (see 
Molar,  in  E,  Fig.  271),  ranging  in  amount  from  a  slight  general  thickening  (when  it  can 
hardly  be  regarded  as  pathological)  to  an  outgrowth  which  may  double  the  size  of  the 
root  and  sometimes  has  fused  together  the  roots  of  contiguous  teeth.  The  deposition  of 
cementum  may  alternate  with  its  absorption,  and  not  infrequently  it  will  be  found  thick- 
ened on  the  upper  part  of  a  root  where  chronically  inflamed  periosteum  exists,  while  the 
end  of  the  root  will  be  bare  of  it  and  be  bathed  in  the  pus  of  an  alveolar  abscess.  It  often 
causes  a  globular  enlargement  of  the  end  of  the  root.  Sometimes  small  excrescences  of  it 
will  form  on  tooth  after  tooth,  and  by  giving  rise  to  most  severe  neuralgia  will  necessitate 
their  extraction. 

Exostosis  may  arise  secondarily  to  inflammation  of  the  periodontum,  and  will  then  be 
accompanied  by  extra  vascularity  and  tenderness  of  adjacent  gum,  &c.  The  means  for 
detecting  its  presence  in  its  early  stages,  when  arising  primarily  and  causing  neuralgia, 
have  been  already  mentioned;  symptoms  that  will  be  likely  to  attend  its  prolonged  pre- 
sence as  a  source  of  irritation  are  those  of  periodontal  inflammation. 

The  nature  of  the  agencies  that  destroy  the  dense  structures  of  the  tooth  will  now  be 
considered,  and  inasmuch  as  the  sequence  of  disease,  when  once  the  pulp  is  exposed,  is 
much  the  same  whether  the  exposure  has  occurred  through  caries,  erosion,  or  fracture, 
the  treatment  of  progressive  dental  disease  and  the  various  affections  of  the  pulp  will  be 
considered  and  illustrated  once  for  all ;  and,  finally,  dental  disease  external  to  the  root, 
with  its  complications,  will  receive  notice. 

The  great  prevalence  of  caries  at  the  present  day  makes  it  desirable  that  its  nature  and 
the  means  for  its  prevention  should  be  understood.  These  subjects  will  therefore  be  dis- 
cussed somewhat  at  length. 

Dental  Caries  or  Decay 

may  be  described  as  the  disintegration  of  the  hard  structures  of  the  tooth  by  decalcifica- 
tion.   It  always  commences  on  the  exterior  of  a  tooth  and  saps  inwards;  when  the  crown 
is  attacked  by  it,  a  fault  in  the  enamel  is  the  first  step  in  its  course,  and  may  be  due  to 
Original  faulty  development  or  to  mechanical  or  chemical  injury. 
Fracture  may  produce  the  enamel  lesion. 

A  frequent  cause  of  disintegration  of  the  enamel  is  the  attrition  exercised  by  the  sides 
of  crowded  teeth  on  each  other,  and  as  this  sets  up  interstitial  decay  a  nidus  is  thereby 
formed,  which  serves  as  a  laboratory  for  the  production  of  chemical  destructive  agents 
which  act  on  the  adjoining  tooth. 

The  chemical  solvents  are  formed  by  acids  chiefly  derived  from  the  buccal  mucus  and 
food  mixed  with  saliva,  which — lodging  between  the  teeth  and  in  natural  depressions — 
undergo  decomposition.  In  the  formation  of  acid,  carious  dentine,  when  once  a  cavity  is 
formed,  takes  a  part. 

A  fungoid  growth  going  by  the  name  of  "  leptothrix  buccalis,"  which  is  found  in  the 
mouth,  is  constantly  present  in  carious  teeth  and  probably  helps  in  the  disintegrating 
process. 

Overcrowding  of  the  teeth,  viscid  buccal  mucus  giving  an  acid  reaction,  a  vitiated  con- 
dition of  the  fluids  of  the  mouth  due  to  derangement  of  the  digestive  organs,  the  eating  of 
sweetmeats  (as  carried  by  some  young  people  to  a  most  injurious  extent),  conduce  to 
decay  and  should  therefore  be  avoided  or  prevented.  The  condition  of  the  mouth  attend- 
ant on  fevers  accelerates  decay. 

The  great  preventive  of  decay  is  friction,  that  is,  the  keeping  of  the  surfaces  of  the 
teeth  swept  clean  of  the  food,  mucus,  &c,  that  tend  to  lodge  between  or  about  them. 
With  this  object  their  lingual  as  well  as  labial  and  buccal  surfaces  should  be  brushed  night 
and  morning;  the  direction  of  the  brushing  should  be  always  from  the  gum,  i.  e.  down- 
wards for  the  upper  and  upwards  from  the  lower  teeth,  as  this  removes  food  from  between 
them  by  the  natural  lines  of  clearance  ;  the  masticating  surface  of  the  back  teeth  should 
also  be  brushed.  Where  the  mucus  is  ropy  and  clings  to  the  teeth,  a  saponaceous  tooth 
powder  should  be  used. 

Rinsing  out  the  mouth  after  meals  is  a  practice  to  be  generally  encouraged,  and  the 
use  of  a  weak  alkaline  mouth  wash  may  with  advantage  be  had  recourse  to,  in  order  to 
correct  undue  acidity  of  the  oral  fluids,  and  also  to  neutralize  the  local  effects  of  strong  acid 
medicine. 
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Among  preventive  measures  must  be  classed  what  may  be  termed  preventive  Btopping. 
For  example,  a  small  spot  of  decay  is  often  found  near  the  distal  edge  (of  the  masticating 
surface)  of  the  second  temporary  molar;  if  this  be  not  stopped  the  decayed  posterior  sur- 
face of  the  tooth  will  come  in  contact  with  the  mesial  surface  of  the  first  permanent  molar 
on  its  eruption,  and  decay  be  started  in  it  ;  then  on  the  shedding  of  the  temporary  molar, 
its  successor,  the  second  bicuspid,  will  have  its  distal  surface  exposed  to  decay  from  con- 
tact with  that  already  existing  in  the  first  molar,  and  thus  from 
lack  of  a  small  stopping  in  a  temporary  tooth,  two  permanent 
teeth  are  frequently  lost  or  only  saved  by  elaborate  fillings. 

The  progress  of  decay  is  usually  very  insidious,  a  minute  and 
unnoticed  fault  or  fissure  of  the  enamel  often  leading  to  extensive 
decay  of  the  dentine.  (See  decay  depicted  on  masticating  sur- 
face of  molar  in  d,  Fig.  271.)  A  warning  by  pain  is  by  no 
means  always  given,  but  sometimes  a  twinge  or  slight  ache  is 
experienced  when  the  periphery  of  the  dentine  is  reached  and 
becomes  irritated  by  saccharine  or  sapid  substances  or  by  thermal 
changes  ;  if  this  warning  is  neglected,  often  nothing  more  is  felt, 
till  an  acute  twinge  shows  that  the  pulp  is  exposed,  or  a  caving- 
in  of  the  enamel  reveals  a  large  cavity.  It  thus  happens  that 
the  detection  of  decay  in  its  earlier  stages  can  only  be  insured 
by  frequent  inspection  of  the  teeth.  Such  inspections  should 
begin  with  the  first  teeth  and  be  carried  out  systematically 
several  times  a  year  if  the  teeth  are  to  be  preserved  and  much 
stopping  avoided. 

For  the  purposeof  examination,  a  mouth  mirror  and  a  pointed 
instrument  are  required ;  the  double-pointed  searcher  here 
figured  (Fig.  270)  is  particularly  useful,  its  curved  ends  being 
adapted  to  pass  between  the  necks  of  the  teeth  ;  it  should  be 
employed  very  lightly  in  finding  out  whether  a  pulp  is  exposed. 

The  natural  fissures  and  all  depressions  of  the  tooth's  surface, 
together  with  the  sides  of  such  teeth  as  are  in  contact,  should 
be  carefully  examined.  A  darkening  of  fissures  often  points  to 
decay  in  their  depths,  and  its  presence  in  them  may  be  considered  certain  if 
the  fine  point  of  the  searcher  passes  through  to  the  dentine.  Enamel,  on  the 
plane  surface  of  a  tooth,  when  affected  by  decay,  is  usually  first  opaque  and  of 
a  chalky  whiteness,  but  may  become  brown  or  blackened. 

In  interstitial  decay  the  defect  in  the  enamel,  being  out  of  sight,  usually 
escapes  detection,  and  the  first  evidence  of  its  presence  is  given  by  a  darkening 

/of  the  underlying  dentine,  which  darkening  shows  through  the  enamel,  and  in 
the  case  of  a  front  tooth  is  first  observable  on  the  lingual  or  labial  surface,  and 
in  the  case  of  the  back  teeth  usually  on  the  masticatory  surface  (see  Fig.  271, 
a).  The  amount  of  discoloration  varies,  sometimes  a  distinct  black  spot  being 
visible  and  showing  through  the  enamel,  in  other  cases  a  smoked  appearance  or  a  slate 
color  being  imparted  to  the  affected  quarter  of  the  tooth,  the  variable  depth  of  shade  being 
dependent  on  the  distance  from  the  enamel  surface  at  which  the  decayed  dentine  lies,  and 
also  upon  the  character  of  the  decay. 

In  young  teeth,  with  their  deficient  density,  decay  runs  a  rapid  course,  and  the  pulp, 
being  larger,  is  quickly  exposed.  The  teeth  of  women  during  the  term  of  pregnancy  are 
apt  to  decay  rapidly,  and  to  be  peculiarly  sensitive — a  reason  for  having  them  put  in  good 
order  in  anticipation  of  that  event  [and  for  allowing  them  plenty  of  lime-containing  food, 
or  to  administer  the  medicinal  preparations  of  lime].1 


Treatment  of  Decay. 

To  stay  the  progress  of  decay  in  the  hard  structures  of  the  crown  two  methods  are 
practised,  viz.,  "cutting-out"  and  "stopping."  In  either  case  the  affected  dental  struc- 
tures mnst  be  thoroughly  removed  and  the  cavity  obliterated. 

"  Cutting-out"  decay  is  accomplished  by  removing  adjacent  sound  enamel  and  dentine, 
together  with  the  diseased  portion,  in  such  a  manner  that  there  is  left  an  even  surface  of 


['  See  on  this  subject  Dr.  Edward  C.  Kirk's  paper  on  "  Tooth  Caries  of  Pregnancy — its  Cause  and 
Treatment,"  in  '  Philada.  Medical  Times,'  March  27,  1880.] 
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hard  and  healthy  tooth,  which  should  be  well  polished.  The  full  depth  to  which  disease 
has  affected  the  dentine  should  be  ascertained  before  the  adoption  of  this  method,  which 
should  only  be  had  recourse  to  in  healthy  mouths,  and  only  in  cases  where  the  cut  surface 
will  be  exposed  to  friction. 

Stopping  consists  in  the  removal  of  diseased  structure,  in  the  giving  to  the  resulting 
cavity  a  retaining  shape,  and  the  insertion  into  it  of  a  stopping  which  is  made  flush  with 
and  accurately  adapted  to  the  edges  of  sound  surrounding  tooth  structure. 

In  practice,  cutting  away  and  stopping  are  often  combined.  Dentine  left  exposed 
should  always  be  well  polished,  and  if  sensitive,  camphorated  spirits  of  wine  may  with 
advantage  be  applied  to  it  daily,  or  it  may  be  touched  with  chloride  of  zinc,  or  in  the 
back  of  the  mouth  nitrate  of  silver  or  a  spirit  solution  of  tannin  may  be  applied  to  it. 

Various  materials  are  used  for  stoppings. 

Gold,  skilfully  inserted,  gives  the  best  results  when  the  tooth  is  in  a  condition  to  bear 
its  introduction. 

Amalgams  (among  which  the  so-called  gold  amalgam  is  very  good)  can  be  introduced 
into  a  cavity  in  a  plastic  state,  and  therefore  can  be  packed  round  corners  and  adapted  to 
thin  walls  that  might  not  bear  the  pressure  necessary  to  consolidate  gold. 

Silicated  gutta-percha,  from  its  non-conduction  of  heat  and  cold,  is  valuable  as  a  tem- 
pory  filling,  and  is  particularly  well  adapted  for  cavities  which  pass  below  the  gum  ;  in 
positions  where  it  is  not  exposed  to  the  wear  of  mastication  it  sometimes  lasts  for  year.-;. 

"  Osteo,"  an  oxychloride  of  zinc  stopping,  has  the  advantage  of  clinging  to  the  walls  of 
the  cavity,  which  consequently  requires  less  shaping ;  it  is  also  non-compressible,  which, 
with  its  property  of  non-conduction,  renders  it  valuable  as  a  temporary  filling  where  the 
pulp  is  almost  or  quite  exposed.  It  will  not  last  long  if  in  contact  with  the  gum,  and  is 
not  to  be  trusted  in  interstitial  fillings  ;  but  for  stopping  large  cavities  on  the  masticating 
surfaces  of  teeth  in  which  the  pulp  is  almost  exposed,  it  is  a  most  valuable  substance ;  and 
if  it  wears  away  on  the  surface,  some  of  it  may  with  advantage  be  left  in  the  lower  part 
of  the  cavity,  while  the  upper  part  is  packed  with  gold.  A  saturated  solution  of  mastic 
in  spirits  of  wine  (or  some  such  preparation)  mixed  with  cotton-wool  is  serviceable  as  a 
temporary  filling  when  a  carbolic-acid  dressing  has  to  be  retained  in  the  tooth  for  any 
time  not  exceeding  a  fortnight. 

Whatever  stopping  is  used,  the  cavity  should  be  kept  absolutely  dry  while  it  is  being 
filled. 

The  front  upper  teeth,  which  are  very  liable  to  interstitial  decay,  can  (especially  in  the 
young)  be  temporarily  separated  by  wedging  them  apart,  thus  allowing  of  their  being 
filled  from  the  side  or  lingual  surface  without  interfering  with  their  contour  or  leaving  the 
stopping  visible  ;  Band  c  in  Fig.  271  show  how  hidden  cavities  in  other  situations  can  be 
reached  and  stopped,  if  they  cannot  be  got  at  by  a  gradual  process  of  wedging. 

In  shaping  cavities  for  filling,  the  proximity  of  the  pulp  with  its  outstanding  cornua 
has  to  be  borne  in  mind,  and  its  exposure  avoided.    (See  Molar,  in  d,  Fig.  271.) 

If  a  healthy  pulp  is  exposed  in  preparing  a  tooth  for  stopping,  a  cap  of  some  non-con- 
ducting material,  which  has  been  moistened  with  carbolic  acid,  should  be  at  once  placed 
over  it,  and  then  a  stopping  introduced.    (See  Bicuspid,  in  d,  Fig.  271.) 

If  an  exposed  pulp  has  become  inflamed  at  the  point  of  its  exposure,  and  has  taken  on 
a  secreting  action,  repeated  dressings  with  carbolic  acid  to  get  rid  of  this  ulcerating  con- 
dition may  be  had  recourse  to;  and  if  successful,  a  stopping  may  be  introduced  over  the 
capped  pulp  ;  but  as  a  rule,  if  the  pulp  has  shrunk  away  from  the  aperture  of  exposure,  or 
been  the  seat  of  continued  pain,  it  cannot  be  preserved  with  comfort,  and  the  best  treat- 
ment in  such  a  case  consists  in  rapidly  bringing  about  its  death  by  the  application  of 
arsenious  acid,  and  then,  when  it  is  devitalized,  by  withdrawing  it  and  thoroughly  filling 
the  pulp  chamber  and  its  root  extensions.    (See  Bicuspid,  in  e,  Fig.  271.) 

The  accompanying  series  of  drawings,  A,  b,  c,  d,  e,  Fig.  271,  illustrate  progressive 
disease  in  a  tooth  and  its  treatment. 
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Fig.  271.  Fig.  271,  A,  represents  the  masticatory  surfaces  of  second  upper 

bicuspid  and  first  molar.  The  darkening  of  the  decay  beneath  shows 
through  the  enamel  on  the  bicuspid.  A  searcher  is  introduced  to 
explore  the  mesial  surface  of  the  molar  for  decay. 

Fig.  371,  b,  the  same  teeth ;  the  front  surface  of  the  molar,  having 
presented  superficial  decay,  has  been  chiselled  down,  which  gives 
space  for  stopping  instruments  to  be  brought  to  bear  upon  the  deeper 
cavity  in  the  bicuspid. 

Fig.  271,  c,  the  same  teeth  with  decay  more  advanced.  The 
cavity  in  the  front  of  molar,  proving  too  deep  for  "  cutting-out,"  is 
reached  by  stopping  instruments  introduced  via  the  cavity  in  the 
bicuspid.  The  latter  tooth  having  had  the  enamel  on  its  masticatory 
surface  too  much  undermined  for  preservation,  will  have  its  contour 
restored  by  a  stopping  introduced  into  the  dovetailed-shape  cavity, 
here  seen  from  above. 

Fig.  271,  d,  represents  continuation  of  disease  as  seen  in  vertical 
section  of  lower  bicuspid  and  first  molar.  In  the  bicuspid  the  pulp 
has  been  just  exposed,  but  being  healthy  has  had  a  carbolized  cap 
and  a  non-conducting  stopping  placed  over  it,  and  has  developed  a 
protective  shield  of  secondary  dentine.  A  gold  stopping  is  seen  in 
the  molar,  of  a  shape  that  would  insure  its  retention  if  solid.  Com- 
mencing decay  is  also  shown  at  the  masticating  surface  of  this  tooth. 

Fig.  271,  e,  same  teeth.  The  pulp  of  the  bicuspid  is  supposed  to 
have  been  destroyed  with  arsenious  acid  and  withdrawn  from  the 
pulp  chamber,  which,  with  its  extension  to  the  end  of  the  root,  is 
represented  as  filled,  the  lost  portion  of  the  crown  being  also  restored. 
The  effects  of  unchecked  disease  are  seen  in  the  molar,  the  anterior 
root  being  occupied  by  purulent  fluid,  and  its  apex  bathed  with  pus 
of  an  alveolar  abscess.  The  posterior  root,  in  which  some  living  pulp 
still  remains,  is  represented  as  exostosed,  but  might  with  equal  truth 
have  been  depicted  as  covered  with  thickened  and  inflamed  perio- 
dontum. 

When  a  pulp  has  been  extirpated  immediately  after  its  loss  of 
vitality  the  root  canals  should  be  stopped  to  their  apices  forthwith, 
but  when  a  dead  pulp  has  remained  in  a  tooth  for  any  time  a  thorough 
purification  by  the  use  of  carbolic  acid  must  precede  the  stopping. 
In  some  cases  after  the  pulp  has  been  extirpated,  instead  of  filling  the  roots,  an  alterna- 
tive plan  must  be  adopted  if  the  tooth  is  to  be  saved. 

This  consists  in  drilling  a  fine  canal  beneath  the  free  edge  of  the  gum  into  the  emptied 
and  cleansed  pulp  chamber,  which  is  then  covered  over  with  a  cap  and  superjacent 
stopping. 

Fig.  272  represents  a  tooth  so  treated — the  gum  in  this  case  acts  as  a  valve  opposed  to 
the  ingress  of  food,  &c.    The  vent  (which  may  be  made  through  a  stopping),  by  prevent- 
ing the  accumulation  of  fluid  or  gas  in  the  pulp  chamber,  stays  the 
development  or  allows  the  subsidence  of  inflammatory  mischief  about 
the  root. 

Pivoting  When  no  other  teeth  want  replacing  and  the  crown 

of  one  of  either  of  the  six  upper  front  teeth  is  lost  through  fracture 
or  decay,  the  operation  of  pivoting  a  new  one  on  to  the  root  is  much 
to  be  preferred  to  other  modes  of  attachment. 

In  the  case  of  a  healthy  root  the  crown  can  with  advantage  be 
pivoted  on  it  once  for  all,  after  the  end  of  the  canal  has  been  filled 
with  gold  or  other  durable  stopping  ;  but  in  other  cases  the  following 
mode  of  operating  is  to  be  preferred :  The  canal  at  the  end  of  the 
is  left  open,  and  the  new  crown  is  affixed  to  the  root  by  a  split  gold  pin  which  is 
sheathed  in  a  platinum  tube  fixed  with  stopping  into  the  rifled  barrel  of  the  root.  Here 
the  tooth  crown  can  be  removed  and  replaced  at  pleasure,  while  the  root  is  preserved  from 
further  decay  by  being  lined  with  metal,  and  by  this  method  a  root  not  fully  formed,  or 
one  that  is  the  subject  of  alveolar  abscess,  may  safely  be  used  for  supporting  a  pivoted 
crown.    (See  Fig.  273.) 

Decay  at  its  commencement  is,  as  a  rule,  capable  of  satisfactory  and  quite  or  compara- 
tively painless  treatment.    The  difficulties  of  its  successful  treatment  increase  with  its 
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onward  progress,  while  the  nerve  complications  that  have  been  noticed,  and  the  severe 
inflammatory  lesions  which  will  be  enumerated  further  on,  are  most  frequently  the  sequelae 
of  neglected  decay. 

Fracture  of  Teeth. 

Teeth,  especially  projecting  upper  incisors,  are  liable  to  be  fractured.  If  only  a  small 
portion  of  the  crown  is  chipped  off,  the  fractured  edge  may  be  smoothed  with  a  file  or 
stone  and  touched  with  spirit  to  keep  it  hard  and  insensitive  (filing  to  amend  shape  should 
not  be  had  recourse  to  while  the  patient  is  very  young).  If  the  portion  broken  off  is  so 
large  that  the  tooth  will  be  permanently  disfigured  and  yet  the  pulp  has  escaped  destructive 
irritation,  the  tooth  may  for  a  time  be  left  as  it  is,  or  the  remainder  of  the  crown  may  be 
removed  and  a  new  crown  pivoted  on  to  the  root;  in  a  young  subject  the  destruction  of 
the  pulp  preparatory  to  pivoting  should  be  postponed  until  it  is  reduced  to  its  ultimate 
tenuity  by  the  perfecting  of  the  root. 

If  it  is  evident  that  the  pulp  has  become  inflamed  through  the  fracture  it  will  be  desira- 
ble to  at  once  destroy  and  extirpate  it,  in  order  that  the  periodontum  may  be  preserved  in 
a  healthy  condition,  and  therefore  the  root  be  in  a  position  to  carry  a  pivoted  crown  with 
comfort.  In  young  subjects,  when  the  teeth  are  much  crowded  and  relatively  prominent 
as  compared  with  those  in  the  lower  jaw,  it  may  be  desirable  to  extract  the  fractured  tooth 
and  to  train-in  the  neighboring  teeth  to  occupy  its  site.  [If  a  tooth  has  been  dislocated 
or  knocked  out  of  its  socket,  it  is  proper  to  replace  it,  and  endeavor  to  get  firm  attachment. 
This,  however,  is  rarely  accomplished.] 

Arrested  or  carbonized  decay. — Sometimes  in  young  subjects  when  the  enamel 
is  lost  almost  simultaneously  over  the  whole  masticating  surface  of  a  molar  tooth,  decay 
becomes  arrested,  the  exposed  dentine  assuming  a  dark  mahogany  or  black  color,  and  pre- 
senting a  density  which  qualifies  it  for  mastication.  Such  a  result  may  be  aided  by  the 
rounding-off  of  projecting  enamel  edges. 

Erosion  Occasionally  the  enamel  and  subjacent  dentine  are  gradually  lost  by  a  pro- 
cess which  was  called  by  Hunter  "  decay  by  denudation,"  and  by  recent  writers  erosion. 
The  surface  of  the  cavity  so  formed  remains  hard  and  polished  and  often  free  from  dis- 
coloration. It  is  probable  that  this  gradual  wasting  away  of  the  tooth  substance,  without 
any  of  the  ordinary  appearances  of  caries,  is  due  to  the  combined  action  of  chemical  solu- 
tion and  friction ;  the  enamel  in  the  first  instance  being  affected  over  a  comparatively  large 
area,  the  dentine,  when  reached,  is  exposed  to  friction  which  prevents  its  softening. 

This  erosion  may  affect  other  parts  of  a  tooth,  but  usually  attacks  the  labial  surface  at 
the  neck  ;  frequently  many  teeth  in  the  same  mouth  are  affected  by  it,  a  groove  being 
gradually  scooped  in  the  teeth  just  above  the  gum  until  the  pulp  is  exposed. 

Treatment  An  alkaline  mouth  wash  should  be  prescribed;  horizontal  brushing 

interdicted,  and  if  the  exposed  dentine  is  sensitive  either  of  the  solutions  mentioned  at 
page  43!)  may  be  applied  to  it.  In  cases  admitting  of  it,  stopping  should  be  had  recourse 
to,  that  the  pulp  may  be  preserved  from  exposure. 

Affections  of  the  Pulp. 

An  exposed  dentinal  pulp  is  subject  to  mechanical,  thermal,  and  other  irritation.  The 
pain  produced  by  such  irritation  is  of  a  sharp  lancinating  character,  sometimes  passing 
away  with  an  ache. 

Chronic  inflammation. — Circumscribed  superficial  inflammation  with  increase  of 
sensitiveness  may  be  developed  in  the  pulp  at  the  point  of  exposure,  and  may  continue 
for  a  long  time  in  an  unsuspected  cavity,  giving  rise  to  reflex  pain  or  (so-called)  neuralgia. 

Ulcerative  condition  The  exposed  surface  of  the  pulp  may  take  on  a  secretive 

action,  and  the  tooth  be  free  from  pain  as  long  as  the  exuded  sero-purulent  fluid  finds  an 
exit,  and  the  pulp  escapes  fresh  irritation. 

Acute  or  general  inflammation  of  the  pulp  is  attended  by  terrible  pain 
of  a  violent  throbbing  character,  which,  after  lasting  several  hours  or  days,  may  cease 
as  suddenly  as  it  began,  its  cessation  betokening  the  death  of  the  pulp.  In  this  case 
every  factor  for  the  production  of  agonizing  pain  is  present,  the  distensible  pulp,  largely 
supplied  with  nerves,  undergoing  vascular  engorgement  within  an  unyielding  case  (closed-in 
at  all  parts  except  at  the  aperture  of  exposure,  through  which  it  may  bulge  and  suffer 
further  constriction).  The  pain  is  not  usually  confined  to  the  faulty  tooth,  but  spreads 
from  it  to  the  neighboring  teeth  and  to  the  side  of  the  face  ;  during  the  paroxysms  the 
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tooth  often  becomes  tender  to  pressure,  owing  to  a  sympathetic  irritation  of  the  peri- 
odontal  membrane.  Prompt  measures  should  be  taken  to  prevent  the  products  of  decom- 
position which  result  from  the  sphacelus  of  the  pulp  from  passing  beyond  the  interior  of 
the  tooth  and  so  causing  the  inflammatory  involvement  of  the  periosteum  and  the  forma- 
tion of  alveolar  abscess.  The  pulp  occasionally  loses  its  vitality  without  producing  notice- 
able pain. 

Tardy  destruction  of  the  pulp. — Instead  of  losing  its  vitality  at  once  the  pulp 
may  die  piecemeal,  the  chronic  irritation  that  attends  this  process  being  often  productive 
of  morbid  changes  on  the  exterior  of  the  root.  A  pulp  chamber  that  contains  the  remains 
of  a  decomposed  pulp  emits  a  strong  peculiar  phosphatic  smell. 

Calcification  of  pulp  has  been  described  already  under  the  head  of  Secondary 
dentine. 

An  insensitive  polypoid  growth  of  the  pulp,  consisting  of  granulations  which  throw  off 
a  secretion  and  readily  bleed,  sometimes  projects  from  the  pulp  chamber  into  a  cavity  in 
the  crown  of  a  tooth ;  it  usually  necessitates  the  extraction  of  the  tooth  on  account  of  the 
successful  resistance  it  offers  to  extirpation. 

A  sensitive  sprouting  of  the  pulp  may  follow  fracture  of  a  tooth.  Extraction  would  be 
the  treatment  for  this  condition,  which,  by  extirpation  of  the  pulp,  should  be  prevented 
from  developing,  if  the  retention  of  the  root  is  desirable. 

Necrosis  of  the  pulp  may  occur  within  the  unopened  pulp  chamber  of  a  sound 
tooth.  It  is  most  often  consequent  on  a  blow  (sometimes  a  very  slight  one)  rupturing  its 
vessels  as  they  enter  the  apex  of  the  root.  It  may  supervene  on  fever.  A  darkening  of 
the  whole  tooth  results,  and  is  due  to  the  permeation  of  the  dentine  by  the  decomposed 
coloring  matter  of  the  blood. 

Salter  has  pointed  out  that  the  pulp  thus  devitalized  may  be  disposed  of  by  fatty  degene- 
ration. In  the  absence  of  treatment  (i.  e.,  extirpation  of  the  pulp,  &c.)  it  often  leads  to 
alveolar  abscess. 

A  tooth  knocked  out  and  immediately  replaced  may  become  quite  firm  and  obtain  vital 
connection  with  the  alveolo-dental  membrane,  and  will  then  be  in  the  same  condition  as 
the  above.  Death  of  the  pulp  will  be  evidenced  by  the  absence  of  a  sensation  in  a  tooth 
when  touched  with  an  instrument  hot  enough  to  evoke  sensation  in  its  neighbors. 

Affections  of  the  Alveoeo-dental  Membrane. 
Dental  periostitis  may  be  local  or  general,  chronic  or  acute. 

General  inflammation  of  the  periosteal  investment  of  the  teeth  and  their  sockets  • 
results  from  rheumatism  or  attends  on  a  debilitated  or  unhealthy  condition  of  the  system, 
and  demands  constitutional  treatment.  When  slight  in  amount  and  causing  only  a  loosen- 
ing of  and  sense  of  fulness  and  uneasiness  about  the  teeth,  no  local  treatment  may  be 
required  beyond  the  use  of  a  slightly  astringent  mouth  wash.  When  the  gums  are  also 
congested  they  should  be  scarified  and  a  stronger  astringent  (tannin  dissolved  in  spirits  of 
wine  is  efficient)  applied  to  them.  Tincture  of  iodine  is  a  favorite  application  with  some. 
Any  root  or  tooth  that  may  be  an  excitant  of  inflammation  is  best  removed,  and  tartar 
should  be  thoroughly  got  rid  of  from  beneath  the  free  edges  of  the  gum. 

The  continuance  or  oft-repeated  recurrence  of  a  congested  condition  of  gum  and  perio- 
dontum  leads  to  the  absorption  of  the  alveolar  edge  and  consequent  loss  of  implantation  for 
the  teeth;  the  gradual  deposition  of  tartar  upon  the  root,  besides  being  one  of  the  com- 
monest causes  of  this  condition,  is  apt  to  attend  upon  and  increase  it  when  arising  from 
other  causes.  When  the  periosteal  inflammation  is  more  acute  and  pus  is  formed  about 
the  necks  of  the  teeth,  a  solution  of  chloride  of  zinc — 8  grs.  to  the  ounce — will  be  found  a 
beneficial  mouth  wash  and  will  correct  fetor. 

The  general  symptoms  of  dental  periostitis  have  been  given  at  page  435  ;  it  may  be 
added  that  when  due  to  rheumatism,  toothache  is  apt  to  be  present  and  swelling  and  sup- 
puration absent,  and  that  it  will  often  subside  of  itself,  while  in  a  scrofulous  subject,  or 
when  due  to  syphilis,  the  pain  is  often  slight  and  the  tendency  to  suppurative  inflamma- 
tion marked,  and  that  in  these  cases  the  loss  of  the  teeth  is  imminent  and  that  their 
extraction  at  once  may  be  desirable.  Periostitis  of  the  alveolar  process  of  the  jaw,  lead- 
ing to  necrosis,  may  be  caused  by  syphilis,  sloughing  of  the  gums,  or  alveolar  abscess,  or 
may  have  a  traumatic  origin. 

The  fumes  of  phosphorus,  productive  of"  phosphorus  necrosis,"  probably  find  a  readier 
ingress  when  the  pulp  of  a  tooth  is  exposed,  and  other  irritants  productive  of  periosteal 
inflammation  may  act  through  the  same  channel. 
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Necrosis  of  the  alveolar  portion  of  the  jaw  in  children  may  follow  either  of  the  exanthe- 
mata, and  will  not  always  lead  to  the  loss  of  the  permanent  teeth  if  due  time  is  given  for 
the  separation  of  the  necrosed  portion. 

Inflammation  of  a  subacute  type  may  attack  the  periodontum  of  one  tooth  after  another 
and  lead  to  their  successive  loss  in  cases  where  the  roots  of  the  teeth  are  exposed  through 
the  recedence  of  the  gums  and  alveolar  margin  from  senile  absorption  or  other  causes. 

Local  Dental  Periostitis  With  the  exception  of  the  condition  just  named, 

inflammation  attacking  the  alveolo-dental  membrane  of  a  single  tooth  results  from  pre- 
existing disease  in  the  tooth  or  is  due  to  some  local  cause  of  irritation,  such  as  a  ligature 
applied  carelessly  for  regulating  purposes  or  for  fracture  of  the  jaw,  the  accumulation  of 
tartar,  or  the  undue  and  oblique  pressure  of  an  antagonist  tooth.  Chronic  inflammation 
and  thickening  of  the  periodontum  is  often  complicated  either  as  cause  or  affect  with 
exostosis  or  with  a  very  small  chronic  alveolar  abscess  about  the  apex  of  a  stump,  and  is, 
in  these  cases,  associated  sometimes  with  severe  neuralgia,  the  pain  simulating  that  of 
tic-douloureux. 

The  Dental  Cysts  which  sometimes  form  on  the  roots  of  teeth  are  probably  generally 
the  outcome  of  conditions  which  in  their  more  sthenic  form  lead  to  the  formation  of  alve- 
olar abscess.  An  alveolar  abscess  may  pass  into  a  cystic  condition,  and  it  is  certain  that 
these  cysts  (which  may  contain  cholesterine)  may  suppurate,  and  then  to  all  intents  and 
purposes  they  become  converted  into  alveolar  abscesses. 

Periodontal  inflammation  of  an  acute  form,  producing  Alveolar  Ab- 
scess, is  the  natural  sequel  of  death  of  the  pulp,  the  products  of  the  decomposition  of 
this  structure  passing  through  the  foramen  at  the  end  of  the  root  giving  rise  to  it.  Pus 
formed  between  the  root  and  its  investing  membrane  may  separate  the  latter  from  the 
former  and  escape  around  the  neck  of  the  tooth,  in  which  case,  if  the  dentinal  pulp  is  also 
dead,  the  tooth  becomes  absolutely  necrosed  and  is  to  be  regarded  as  a  foreign  body.  Pus 
may  become  diffused  beneath  the  gum,  and  this  is  especially  likely  to  occur  in  the  case  of 
lower  impacted  wisdom  teeth.  Far  more  commonly,  pus,  derived  from  the  pulp  chamber 
or  due  to  the  breaking-down  of  inflammatory  lymph,  which  has  been  thrown  out  about 
the  apex  of  the  fang,  is  contained  in  a  circumscribed  abscess  which  embraces  the  end  of 
the  root  (see  Fig.  271,  e)  and  occupies  an  excavation  in  the  maxilla.  Preventive  treat- 
ment consists  in  the  complete  clearing-out  of  the  root  canals  and  their  thorough  purifica- 
tion with  carbolic  acid,  this,  with  the  administration  of  a  saline  purgative  and  the  local 
abstraction  of  blood  by  the  application  of  a  leech  to  the  gum  over  the  root,  affords  the 
best  chance  of  cutting  short  periodontal  inflammation  that  tends  to  the  formation  of  ab- 
scess. The  formation  of  an  alveolar  abscess  is  usually  preceded  by  great  local  tenderness 
to  pressure  on  or  over  the  root  of  the  tooth,  and  attended  by  pain  of  a  throbbing  charac- 
ter, sometimes  by  rigors  and  considerable  constitutional  disturbance.  The  possible  occur- 
rence of  pyaemia  from  this  cause  is  not  to  be  overlooked.  Great  serous  effusion  into  the 
cancellated  bone  and  the  soft  surrounding  tissues  not  infrequently  takes  place,  mistaken 
sometimes  for  erysipelas  and  occasionally  resulting  in  suppuration  ;  the  closure  of  the  eye 
of  the  affected  side,  or  a  swelling  from  the  lower  jaw  reaching  half  down  the  neck,  may 
thus  be  produced.  An  abscess  connected  with  an  upper  molar  sometimes  causes  a  fulness 
over  the  lower  jaw.  When  an  abscess  is  formed  the  contained  pus  tends  to  find  an  exit 
either  through  a  gumboil  (so  called),  or  by  a  fistulous  opening  on  the  face,  etc. ;  an  open- 
ing on  the  gum  being  naturally  formed  when  the  mucous  membrane  is  reflected  from  gum 
to  cheek  at  a  distance  from  the  alveolar  border,  and  a  canal  through  the  body  of  the  bone, 
if  the  root  of  the  tooth  extends  below  such  reflection  of  the  mucous  membrane. 

An  alveolar  abscess  attached  to  the  upper  teeth  may  perforate  the  antrum,  when 
attached  to  an  incisor  may  open  into  the  nares,  or  when  connected  with  a  lateral  incisor 
may  pass  backwards  between  the  compact  layers  of  the  palatine  process  of  the  superior 
maxilla  or  between  the  periosteum  and  the  hard  palate,  and  open  through  or  behind  the 
soft  palate.  It  may  also  form  fistulous  openings  on  the  face  near  the  inner  canthus  or 
under  the  edge  of  the  malar  bone.  An  alveolar  abscess  connected  with  lower  incisors 
may  open  under  or  in  front  of  the  chin,  and  above  or  under  the  margin  of  the  jaw  when 
connected  with  the  other  lower  teeth;  from  a  wisdom  tooth  the  pus  may  pass  forwards  to 
the  canine,  backwards  to  the  fauces,  or  escape  at  the  angle  of  the  jaw.  Pus  from  an  alve- 
olar abscess  may  pass  down  the  neck,  and  in  one  case  it  found  exit  below  the  clavicle, 
and  in  another  and  fatal  case  it  reached  the  armpit. 

The  pus  of  an  alveolar  abscess  that  distends  the  mucous  membrane  of  the  gum  or  cheek 
should  of  course  be  evacuated  by  an  incision,  if  the  extraction  of  the  tooth  does  not  suffice 
for  t  he  purpose.    A  chronic  gumboil  maybe  regarded  as  a  safety  vent ;  but  abscesses 
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with  such  a  fistulous  opening  on  the  gum  may  sometimes  be  cured  by  pumping  carbolic 
acid  through  the  root  of  the  tooth  until  it  escapes  on  the  gum,  followed  up  by  stopping  of 
the  root. 

When  alveolar  abscess  has  formed  and  does  not  tend  to  open  on  the  gum,  but  causes  a 
distension  of  the  bone  over  it,  together  with  local  inflammation,  the  tooth,  as  a  rule, 
should  be  extracted  without  delay  to  prevent  further  mischief,  although  in  some  cases  a 
clearing  out  of  the  pulp  chamber  and  the  performance  of  rhizodontropy,  coupled  or  not 
with  a  direct  opening  into  the  abscess  to  evacuate  the  pus,  may  be  the  right  practice. 

In  alveolar  abscess  of  the  lower  jaw,  a  prominence  passing  out  from  any  diseased  tooth 
and  obliterating  the  natural  sulcus  between  gum  and  cheek  will  point  to  the  tooth  which 
should  be  extracted,  and  a  vertical  incision  across  the  abscess  track  within  the  mouth 
may  be  advisable  to  prevent  the  next  step  in  the  formation  of  an  external  fistulous  opening, 
namely,  the  distension  and  thinning  of  the  skin  preparatory  to  its  perforation.  In  these 
cases  warm  water  should  be  held  in  the  mouth,  and  poultices  should  not  be  applied  to  the 
outside  of  the  face. 

A  fistulous  opening  on  the  face,  which  has  given  exit  to  a  continual  discharge  for  years, 
will  at  once  close  up  on  the  extraction  of  the  tooth  or  buried  root  which  has  caused  it,  but 
a  permanent  depressed  cicatrix  will  be  left ;  in  these  cases  a  probe  introduced  from  the 
outside  will  very  likely  impinge  on  something  which  feels  rough  and  hard  like  dead  bone, 
but  is  really  an  exostosed  and  roughened  tooth  fang  ;  absence  of  fetor  in  the  discharge 
and  singleness  of  the  opening  point  to  the  presence  of  a  diseased  tooth  and  not  bone 
disease. 

Serious  local  Complications  of  Inflammatory  Action  set  up  by 

Tooth  Disease. 

The  disfigurement  of  a  fistulous  opening  on  the  face,  due  to  neglected  alveolar  abscess, 
is  comparatively  common,  but  far  more  severe  complications  are  sometimes  but  very  rarely 
produced  by  the  inflammatory  involvement  of  surrounding  structures.  The  seventh  nerve 
has  thus  been  involved,  producing  facial  paralysis.  Necrosis  of  the  involved  bone  has  led 
to  a  fatal  result.  Several  cases  are  detailed  by  Salter  in  which  permanent  loss  of  sight  in 
one  eye  followed  antral  abscess  or  inflammation  about  the  upper  teeth.  In  one  case  amau- 
rosis of  thirteen  months'  duration  was  got  rid  of  by  the  extraction  of  a  carious  tooth  from 
the  end  of  which  a  splinter  of  wood  projected.  In  the  case  of  a  patient  who  recently  came 
with  symptoms  of  tumor  in  the  orbit  into  Guy's  and  there  died,  Dr.  Goodhart  traced  the 
origin  of  mischief  to  caries  of  the  first  left  lower  molar,  which  gave  rise  to  abscess,  sup- 
puration in  the  inferior  dental  canal,  acute  ostitis  of  left  side  of  lower  jaw,  extension  of 
disease  by  pterygo-maxillary  fossa  to  orbit,  suppuration  in  both  orbits,  ostitis  of  vault  of 
skull,  and  pyasmia. 

The  spasm  of  the  masseter  which  frequently  attends  disease  about  the  lower  back  teeth 
is  sometimes  probably  due  to  inflammatory  involvement  of  the  nerve,  and  not  simply  to 
reflex  irritation.  Extraction  of  the  tooth  is  its  cure,  and  the  mouth  may  be  opened  suffi- 
ciently to  allow  of  this  being  accomplished  by  the  persevering  use  of  a  wedge  between  the 
teeth. 

Tartar  or  salivary  calculus  consists  of  lime  salts  precipitated  from  the  oral  fluids, 
together  with  "  leptothrix  buccalis,"  epithelial  scales,  &c. ;  it  especially  tends  to  form  on 
the  lingual  surface  of  the  lower  front  teeth,  and  on  the  buccal  surface  of  upper  molars ;  a 
small  rim  may  be  often  found  on  all  the  teeth  under  the  free  edges  of  the  gum,  which  may 
then  present  a  narrow  blue  line  or  be  generally  congested.  Brushing  in  the  manner 
recommended  for  the  prevention  of  decay  checks  its  deposition.  Its  presence  in  large 
mass  may  cause  ulceration  of  the  tongue,  &c,  and  in  much  smaller  quantity  causes 
loosening,  and  if  allowed  to  accumulate,  the  loss  of  the  teeth.  It  should  be  carefully  and 
thoroughly  removed  with  small  scaling  instruments,  used  so  as  not  to  make  the  gum  bleed. 

All  teeth  that  are  retained  in  the  mouth  should  by  stopping  and  scaling  be  rendered  as 
sound  and  firm  as  possible.  A  patient  with  tartar-loaded  and  decaying  teeth  may  travel 
for  fresh  air,  but  will  hardly  find  it. 

All  sharp  and  jagged  edges  of  teeth  should  be  removed  by  a  file ;  this  is  of  special  im- 
portance in  after-life,  as  localization  of  epithelioma  of  the  tongue  is  commonly  traceable  to 
irritation  so  produced. 
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Tumors  and  other  Affections  of  the  Gums. 
Sundry  gum  affections  are  intimately  connected  with  the  teeth. 

Simple  hypertrophy  of  the  gums,  chieffy  on  their  labial  surface,  is  sometimes  met  with 
when  the  teeth  are  overcrowded,  the  gum  being  shut  out,  as  it  were,  from  between  the 
neck  of  the  teeth.  The  preventive  treatment  for  this  condition  is  self-evident,  but  when 
it  is  established,  and  extraction  is  inadmissible,  it  may  be  reduced  by  free  scarification  and 
the  application  of  tannin,  &c. 

Occasionally,  in  unhealthy  subjects,  hypertrophy  assumes  larger  proportions,  the  crowns 
of  the  teeth  being  buried  in  lobulated  masses  of  gum.  The  treatment  consists  of  scaling, 
free  scarification  (and  sometimes  excision),  together  with  the  local  use  of  astringents  and 
fetor-correcting  applications.  Absorption  of  the  underlying  alveolus,  and  consequent  loss 
of  implantation  for  the  teeth,  is  apt  to  attend  upon  this  hypertrophy,  as  it  does  upon  con- 
tinued extra  vascularity  of  the  gums. 

A  polypus  of  the  gum  is  frequently  found  to  project  into  dental  carious  cavities  which 
extend  below  the  gum ;  it  is  vascular  and  insensitive,  and  should  be  cut  away  and  picked 
out  of  the  tooth  cavity  preparatory  to  the  filling  of  this  latter.  This  gum  polypus  is  some- 
times liable  to  be  mistaken  for  polypus  of  the  dentinal  pulp. 

Epulis. — The  tumors  classed  under  this  name  present,  in  varying  proportions,  a  fibrous 
or  myeloid  character,  and  not  infrequently  have  small  osseous  development  at  their  bases. 
As  regards  the  maxilla?,  these  growths  essentially  belong  to  the  alveolar  or  tooth-bearing 
portion,  and  consequently  can,  as  a  rule,  be  completely  removed  without  interference  with 
the  basal  portion  of  the  bone.  The  fibrous  tissue  of  the  gum,  the  endosteum,  and  the 
alveolo-dental  membrane  having  continuity,  may  each  share  in  the  development  of  an 
epulis  ;  it  therefore  follows  that  for  the  complete  eradication  of  the  disease,  the  extraction 
of'  an  adjoining  tooth  or  root  may  be  demanded,  together  with  the  excision  of  the  growth 
and  involved  bone. 

Vascular  tumors  My  colleague,  Mr.  Salter,  has  recorded  a  case  of  a  vascular 

tumor  the  size  and  color  of  a  Morello  cherry,  which  he  found  attached  by  a  narrow  neck 
to  the  periosteum  of  a  tooth.  In  my  own  practice  a  lobulated  tumor,  of  polypus  character, 
and  having  much  the  appearance  of  an  epulis,  overlapped  the  hard  palate,  and  was  found 
to  be  attached  by  an  exceedingly  narrow  pedicle  to  the  edge  of  the  periosteum  of  a  decayed 
molar  tooth.  In  both  these  cases  hemorrhage  of  a  really  alarming  extent  had  occurred, 
and  in  both  the  tumor  was  removed  by  extracting  the  tooth. 

The  painful  "  ulcerative  stomatitis,"  so  frequently  met  with  in  hospital  practice  among 
young  children,  often  demands  the  extraction  of  loosened  and  irritating  teeth,  coupled 
with  the  internal  administration  of  its  specific  remedy,  "  chlorate  of  potash." 

[Neuralgia  A  peculiar  neuralgia,  occurring  as  localized  pain  in  the  edentulous 

alveolar  process  of  old  people,  has  been  described  by  Gross,  who  advises  excision  of  the 
hony  part  affected.] 

The  Extraction  of  Teeth. 

Speaking  generally,  extraction  may  be  required  for  regulation  of  teeth,  which  includes 
the  prevention  of  overcrowding  ;  to  prevent  or  get  rid  of  impaction  of  a  wisdom  or  other 
tooth  ;  for  neuralgia  and  nerve  irritation  when  its  origin  in  a  tooth  is  not  confined  to  some 
condition  of  the  pulp  which  can  otherwise  be  got  rid  of.  As  a  rule,  in  cases  where  perio- 
dontitis (not  rheumatic)  is  established  and  resists  curative  treatment ;  when  an  alveolar 
abscess  tends  towards  opening  externally;  in  cases  of  vertical  fracture  of  the  tooth;  in 
the  case  of  loose  and  diseased  teeth  or  roots  which  keep  up  an  unhealthy  condition  of  the 
mouth  ;  when  an  epulis  has  probable  connection  with  alveolo-dental  membrane  ;  and, 
finally,  in  some  cases  to  allow  of  more  satisfactory  artificial  restoration. 

Forceps  and  Elevators  are  the  instruments  now  used  for  the  extraction  of  teeth.  The 
forceps  adapted  for  the  removal  of  the  different  teeth  will  be  found  described  in  '  Tomes's 
Dental  Surgery,'  and  only  a  few  special  points  will  be  here  noticed  with  regard  to  them 
and  their  use.  Forceps  should  be  finely  made  and  well  tempered,  with  blades  which 
should  grasp  the  tooth's  neck  without  pressing  on  the  crown,  as  extraction  is  seldom 
required  for  sound  teeth,  but  for  those  that  are  broken  down  or  hollowed  out  by  decay. 

In  extracting  a  tooth  the  forceps  should  be  applied  lightly  but  closely  to  its  neck  and 
then  sent  firmly  up  (or  down,  as  the  case  may  be)  until  they  grasp  a  part  of  the  tooth 
that  will  resist  some  pressure  ;  the  edges  of  the  blades  will  thus,  as  a  rule,  be  made  to 
pass  just  within  the  edges  of  the  socket,  while  in  the  case  of  the  molars  the  points  of  the 
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blades  will  take  grip  at  the  bifurcation  of  the  roots ;  the  right  hold  being  obtained  by  this 
first  movement,  the  instrument  is  thenceforth  kept  at  one  with  the  tooth,  which  is  first 
separated  by  a  particular  movement  from  its  socket  attachments  and  then  withdrawn. 
The  accompanying  drawing,  Fig.  274,  shows  the  manner  of  holding  the  forceps.  The 

little  finger  may  be  used  as  a  kind  of  opening  spring, 
Fig.  274.  and  the  thumb  should  act  as  a  stop  between  the 

«^  _     handles  and  prevent  any  crushing  pressure, 

^^^r.      .rv.'r."  ^^"^-a  The  particular  movement  required  for  the  dislodg- 

'^^^^JHjpB^^^   r,|\      ment  of  a  tooth  depends  on  the  shape  of  its  root. 

' ^w-'^SrW  J    ll      Thus,  the  upper  incisors  and  canines,  together  with 
^«s*a8l8^'v        the  lower  bicuspids,  are  more  or  less  conical,  and  are 
Manner  of  holding  forceps.  therefore  to  be  rotated,  while  the  lower  incisors  and 

canines,  together  with  the  upper  bicuspids,  are  more 
or  less  flattened  from  side  to  side,  and  therefore  are  to  be  moved  outwards  and  inwards. 
The  molar  teeth  are  also  to  be  moved  outwards  and  inwards  before  being  extracted. 

The  direction  in  which  teeth  are  withdrawn  from  their  sockets  depends  on  the  position 
held  by  their  roots.  Upper  molars  are  extracted  downwards  and  outwards  ;  lower  molars 
upwards,  and  often  somewhat  backwards  ;  while  in  order  to  follow  the  curves  of  their 
respective  roots,  upper  wisdoms  should  be  extracted  downwards,  backwards,  and  out- 
wards, while  the  crowns  of  lower  wisdom  teeth  should  be  carried  backwards  and  upwards. 

An  elevator  should  not  be  used  in  extracting  the  upper  wisdom  tooth  on  account  of  the 
fragile  nature  of  the  tuberosity  of  the  maxilla  in  which  it  is  lodged,  but  may  sometimes 
be  used  with  advantage  for  a  lower  wisdom  when  the  second  molar  is  sound  and  firmly 
implanted. 

Before  attempting  to  extract  a  buried  and  impacted  lower  wisdom  tooth  a  careful  exami- 
nation should  be  made  with  a  probe  to  see  how  it  is  situated  ;  sometimes  it  will  be  found 
to  hold  a  horizontal  position,  its  crown  impinging  upon  and  causing  absorption  of  the 
root  of  the  second  molar.  In  cases  where  it  is  possible  to  extract  the  impacted  tooth, 
lower  hawksbill  stump  forceps  with  a  double  curve  and  an  elevator  such  as  shown  in  Fig. 
276,  b,  will  be  found  very  useful.    In  cases  where  the  ascending  ramus  would  be  neces- 


Fig.  275.  Fig.  276. 
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Fig.  27.1. — A.  Upper  stump  forceps.    B.  Lower  stump  forceps. 

Fig.  276. — Wedge-shaped  scoop  elevators,  which  are  very  useful  in  extracting  huried  or  much  hollowed-out  roots 
such  as  C.  A.  Elevator  for  upper  roots.  B.  One  of  a  pair  of  elevators,  devised  hy  Mr.  C.  Rogers,  for  lower  stumps. 
Such  a  root  as  C  may  sometimes  he  hest  removed  from  the  upper  jaw  with  an  instrument  haviug  a  spiral  cut  on  it, 
used  like  a  corkscrew. 

sarily  injured  in  attempts  to  remove  the  wisdom,  the  second  molar  should  be  extracted 
and  then  the  buried  tooth  may  erupt  without  further  trouble,  or  can  be  easily  removed  if 
still  a  source  of  irritation.  Stump  forceps,  as  here  figured  (Fig.  275),  are  far  better 
adapted  for  the  extraction  of  bicuspids  than  the  so-called  bicuspid  forceps. 

In  the  case  of  a  much  broken-down  or  hollowed-out  lower  molar,  instead  of  using  molar 
forceps,  it  is  better  to  grasp  with  stump  forceps  the  one  of  the  two  roots  which  offers  the 
best  hold,  and  if  the  union  between  the  roots  is  not  strong  enough  to  allow  of  their  with- 
drawal together,  the  remaining  separate  root  will  be  easily  removed. 
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The  three  undivided  roots  of  a  crownless  upper  molar  may  be  extracted  with  "  Coleman's 
forceps,"  or  with  long  flat-bladed,  loose-jointed  stump  forceps  as  made  by  Collins. 

Occasionally  dividing  forceps  may  be  used  with  advantage  in  extracting  united  roots  of 
either  upper  or  lower  molars. 

"When  a  root  is  partially  covered  over  with  gum  the  position  of  its  edges  should  be 
defined  with  a  probe  before  any  attempt  is  made  to  grasp  it. 

With  well-made  forceps,  lancing  the  gums  before  extraction  is  usually  unnecessary,  but 
sometimes,  especially  in  isolated  teeth,  the  gum  is  strongly  adherent  to  the  tooth  and  is 
apt  to  be  torn  away  with  it  if  not  first  separated. 

Fistulous  openings  on  the  face  are  seldom  seen  in  connection  with  children's  temporary 
teeth,  but  the  external  alveolar  plate  is  often  perforated,  and  the  end  of  a  root  projects 
through  and  causes  ulceration,  which  may  lead  to  adhesion  between  gum  and  cheek  ;  the 
teeth  causing  this  irritation  are  easily  pushed  out  with  an  elevator. 

Persistent  hemorrhage  following  the  extraction  of  a  tooth  and  resisting  cold  may  be 
stayed  by  tightly  packing  the  socket  with  rolls  of  softened  matico  leaf  (Tomes),  or  with  a 
strip  of  lint  cut  to  a  point  and  dipped  in  a  spirit  solution  of  tannin,  a  compress  being  placed 
over  and  kept  in  place  by  the  opposite  teeth.  At  the  same  time  astringents  or  iron  should 
be  given  internally  if  the  hemorrhagic  diathesis  exists,  or  appropriate  measures  be  taken 
it  the  bleeding  in  the  case  of  a  woman  appears  to  be  vicarious.  [Plugging  the  cavity  with 
plaster  lias  been  proposed,  but  the  best  method  in  obstinate  bleeding  is  to  introduce  a 
small  cork  into  the  socket,  and  hold  the  jaws  firmly  together  by  a  bandage.] 

When  natural  teeth  are  lost,  artificial  cnes  unquestionably  conduce  to  comfort  and 
health. 

In  elderly  people  teeth  that  project  in  an  unsightly  manner  can  often  be  shortened  with 
much  advantage  and  without  pain.  The  roots  of  upper  front  teeth  and  of  lower  teeth,  if 
healthy,  may  often  be  retained  in  the  mouth  with  gain.  The  wholesale  and  indiscriminate 
extraction  of  teeth  is  to  be  strongly  reprobated,  leading,  as  it  does,  to  premature  absorp- 
tion of  the  alveolar  processes,  and  thus  often  reducing  in  middle  age  the  lower  jaw  to  a 
level  with  the  root  of  the  tongue,  and,  therefore,  ill-fitted  to  support  artificial  teeth. 
Several  painful  cases  resulting  from  extreme  absorption,  due  to  this  practice,  have  lately 
been  seen  by  me. 

In  the  cases  of  cleft  or  perforate  palate  which  are  not  amenable  to  surgical  treatment, 
artificial  restoration  should  be  had  recourse  to. 

An  obturator  should  only  span  the  orifice  in  recent  cases  of  perforation,  in  order  that 
occlusion  by  the  approximation  of  the  edges  of  the  opening  may  not  be  interfered  with, 
and  in  no  case  should  a  method  of  fixing  in  the  plate  be  used  that  will  tend  to  enlarge  the 
aperture. 

AFFECTIONS  OF  THE  PHARYNX  AND  (ESOPHAGUS. 

Inflammation  and  Suppuration  of  the  Pharynx 

is  met  with  in  the  feeble  and  cachectic  subject,  and  comes  on  with  general  and  local  symp- 
toms not  unlike  those  of  quinsy,  both  affections  being  often  associated.  Pain  with  difficulty 
in  swallowing  is  the  chief  local,  while  fever  with  constitutional  disturbance  is  the  chief 
general  symptom. 

Abscess  may  be  the  result  of  an  acute  or  chronic  inflammation  of  the  part,  and  shows 
itself  by  some  bulging  or  projection  of  the  mucous  covering  of  the  pharynx.  It  may  be  so 
large  as  to  interfere  with,  if  not  prevent  deglutition,  or  even  to  impede  respiration.  I  have 
seen  this  occur  twice  in  cases  of  spinal  disease.  When  these  conditions  exist,  the  abscess 
must  be  opened,  the  best  instrument  to  use  being  a  straight  bistoury  protected  up  to  the 
point  by  a  piece  of  lint  or  strapping.  An  instrument  called  a  pharyngotome  has  been 
devised  for  the  purpose,  and  answers  well,  but  the  bistoury  is  preferable.  Tonics,  such  as 
quinine,  iron,  or  the  mineral  acids,  are  almost  always  required  in  these  cases.  Steaming 
the  throat  gives  great  comfort,  as  well  as  external  warm  applications.  Nutritious  food 
should  always  be  allowed.  The  surgeon  should  remember  that  a  post-pharyngeal  abscess 
may  he  due  to  disease  of  the  vertebra}  or  base  of  the  skull,  but  such  cases  are  generally 
chronic. 

Tumors  of  the  pharynx  may  also  give  rise  to  the  external  appearances  of  a 
chronic  abscess  by  pressing  the  mucous  membrane  forward,  and  cancerous  tumors  are  very 
liable  to  do  this.  One  of  the  most  marked  cases  of  the  kind  I  ever  saw  turned  out  to  be  a 
syphilitic  gummatous  tumor  which  was  so  large  as  to  make  me  suspect  its  cancerous  nature, 
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but,  on  investigation  it  proved  to  be  syphilitic,  and  was  cured  by  ten-grain  doses  of  the 
iodide  of  potassium  in  bark  three  times  a  day. 

The  cancerous  tumors  generally  commence  in  the  upper  part  of  the  pharynx,  and  cause 
obstruction  of  the  posterior  nares  ;  as  they  grow  downwards  they  simulate  a  pharyngeal 
polypus.  Two  such  cases  in  young  people  have  been  under  my  care,  and  both  died.  It 
Avas  a  question  in  both  whether  the  disease  was  not  originally  in  the  tonsil,  but  it  appeared 
to  have  originated  above  the  gland. 

Dysphagia 

is  merely  a  symptom,  and  due  to  numberless  conditions,  which  cannot  be  treated  till  the 
cause  is  known.  To  ascertain  this  is  consequently  most  important,  and  should  always  be 
done  by  eliminating  every  possible  cause.  It  may  be  that  the  symptom  arises  from  some 
want  of  power  in  the  pharyngeal  muscles  or  from  oesophageal  ulceration  or  obstruction. 
If  the  former  cause  holds,  the  condition  may  be  due  to  a  paralysis  of  the  muscles  of  the 
part  from  cerebral  disease,  to  hysteria,  or  to  diphtheria — as  under  all  these  circumstances 
there  may  be  a  more  or  less  complete  loss  of  power  in  the  act  of  swallowing — food  or  fluid 
passing  into  the  nose  or  the  larynx  producing  suffocation.  This  condition  is  often  present 
after  the  operation  of  tracheotomy  for  croup,  the  want  of  adaptive  power  in  the  muscles  of 
deglutition  allowing  liquid  food  to  travel  down  the  larynx  and  appear  at  the  external 
tracheal  wound.  Laryngeal  and  pharyngeal  tumors  and  tumors  about  the  base  of  the 
tongue,  can  also  produce  the  same  symptoms. 

When  dysphagia  is  due  to  oesophageal  obstruction,  it  may  arise  from  spasmodic  or 
organic  stricture  of  the  tube  itself,  or,  to  the  presence  of  cancerous,  syphilitic,  or  simple 
ulceration;  when  to  pressure  from  without,  to  some  thoracic,  cervical,  or  aneurismal 
tumor,  or  to  the  presence  of  a  foreign  body  in  the  tube. 

Stricture  of  the  (Esophagus,  as  a  rule,  takes  place  at  its  upper  end  behind  the 
cricroid  cartilage,  though  it  may  also  occur  at  other  parts.1  It  may  be  spasmodic  or 
hysterical,  but  more  frequently  is  associated  with  some  kind  of  ulcerative  action,  simple, 
syphilitic,  or  cancerous  ;  occasionally  it  is  cicatricial,  the  result  of  a  former  injury,  such 
as  the  swallowing  of  a  corrosive  fluid.  In  the  majority  of  cases,  however,  the  disease  is 
due  to  cancer.  It  is  a  great  question  whether  a  simple  fibrous  stricture  of  the  oesophagus, 
such  as  is  found  in  the  urethra,  ever  takes  place.  Thoracic  aneurism  is  capable  of  pro- 
ducing every  symptom  of  this  affection. 

Spasmodic  or  hysterical  stricture  is  usually  met  with  in  the  young,  but  it  may 
be  found  at  all  ages.  Paget  has  described  it  as  a  kind  of  stammering  of  the  muscles.  It 
is  probably  always  associated  with  some  local  irritation,  follicular  inflammation  or  ulcera- 
tion. This  may  have  originated  by  itself,  or  been  caused  by  an  injury  such  as  a  scratch 
from  the  passage  of  a  hard  or  sharp  body.  It  is,  moreover,  usually  associated  with  dys- 
phagia. The  dysphagia  is  likewise  intermittent  and  uncertain  ;  as  when  a  patient  is 
given  food  or  fluid  to  test  her  power,  it  will  be  said  that  it  is  impossible  to  do  what  is 
required,  and  should  it  be  attempted  to  a  certainty  the  sufferer  may  half  choke.  Yet,  at 
other  times  when  otherwise  engaged,  food  can  be  taken.  If  a  probang  be  used  to  examine 
the  part,  its  introduction  will  be  violently  opposed  by  the  pharyngeal  muscles,  though 
with  a  little  steady  pressure,  all  obstruction  will  be  overcome.  [The  treatment  of  these 
cases  consists  in  general  measures  associated  with  dilatation  by  the  probang.] 

(Esophageal  Obstruction. 

When  a  patient  complains  of  difficulty  in  swallowing,  or  rather  of  difficulty  in  passing 
food  onwards  down  the  oesophagus  after  the  act  of  swallowing  has  been  performed,  and  of 
its  subsequent  return  into  the  mouth,  the  surgeon  in  looking  for  its  cause  should  first  think 
of  thoracic  aneurism,  then  of  cancer  of  some  portion  of  the  tube,  and,  lastly,  of  simple 
ulceration.  He  should  also  always  inquire  into  the  history  of  the  case,  and  satisfy  himself 
that  in  no  previous  period  has  the  patient  sustained  any  local  injury  from  the  swallowing 
of  boiling  water  or  corrosive  fluid.  If  the  last  cause  be  eliminated,  and  a  careful  exami- 
nation of  the  chest  with  other  modes  of  investigation  dispose  of  the  question  of  aneurism, 
then  that  of  cancer  becomes  the  most  important,  as  there  is  little  doubt  that  such,  in  the 
majority  of  cases  of  organic  stricture  of  the  oesophagus,  is  the  true  cause.    In  the  early 

['  See  "  Localization  of  Diseased  Action  in  Oesophagus,"  by  Harrison  Allen,  '  Philadelphia  Medi- 
cal Times,'  October  13,  1877.] 


(ESOPHAGEAL  OBSTRUCTION. 


449 


stages  of  the  affection  the  diagnosis  is  difficult,  indeed  at  this  period  the  surgeon  is 
seldom  consulted,  for  SO  long  as  solid  food  passes,  the  patient  is  hardly  aware  of  any 
obstruction  existing,  as  the  habit  of  swallowing  small  boluses  of  food  grows  pari  passu 
with  the  obstruction.  An  attack  of  spasm  is  perhaps  the  first  symptom  that  attracts 
notice,  spasm  which  completely  closes  the  canal,  and  causes  regurgitation  of  the  food. 

At  this  early  period  of  the  disease  the  surgeon  will  probably  be  able  to  pass  a  probang, 
though  it  may  be  only  a  small  one.    As  the  disease  progresses  some  signs  of  ulcerative 
action  may  appear,  such  as  the  discharge  of  pus  or  blood,  which  usually  comes  up  with 
the  regurgitated  food,  and  when  this  occurs  there  is  no  better  indication  of  the  presence  of 
ulcerative  action.    If  the  patient  be  middle  aged,  the  probabilities  of  the  disease  being  of 
a  cancerous  nature  are  very  strong,  and  should  there  be  any  local  thickening  behind  the 
larynx  or  glandular  enlargement,  these  probabilities  are  enhanced.    When,  however,  the 
patient  is  a  young  adult,  and  a  history  of  syphilis  exists,  its  syphilitic  nature  is  rendered 
probable,  as  simple  or  syphilitic  ulceration  of  the  oesophagus  is  sufficient  of  itself  to  cause 
complete  oesophageal  obstruction,  simulating  stricture — the  spasmodic  contraction  of  the 
muscles  of  the  tube  having  much  to  do  in  bringing  about  this  result.    The  following  case, 
which  occurred  in  a  patient  of  Dr.  Habershon's,  illustrates  these  points  very  forcibly: 
The  patient,  aet.  48,  was  dying  from  starvation  caused  by  inability  to  swallow  on  account 
of  oesophageal  disease,  and  for  it  I  performed  the  operation  of  gastrostomy.    The  man 
lived  six  days  afterwards,  and  died  of  pneumonia.    After  death,  nearly  a  complete  ring 
of  ulceration  was  found  at  the  upper  part  of  the  oesophagus,  which  had  caused  all  his 
symptoms.    Its  syphilitic  nature  could  not  be  decided,  although  the  man  gave  a  history  of 
having  had  the  disease  twenty  years  previously.    The  repair  at  the  seat  of  operation  was 
most  complete,  the  stomach  and  integuments  having  firmly  united.     No  peritonitis 
existed. 

I  once  saw,  in  consultation  with  Mr.  Pink,  of  Greenwich,  and  Dr.  Wilks,  a  case  of 
complete  oesophageal  obstruction  which  we  all  believed  to  be  cancerous,  but  which  so  far 
improved  under  the  expectant  treatment  as  to  allow  of  the  passage  of  well- minced  food 
with  comparative  comfort.  Several  months  later,  however,  complete  dysphagia  returned, 
and  the  man  died,  a  direct  communication  having  taken  place  between  the  oesophagus 
and  the  respiratory  tract  from  extension  of  the  cancerous  ulceration.  Had  a  bougie  been 
passed  in  this  case,  a  fatal  result  would  probably  as  a  consequence  have  taken  place. 

As  the  disease  progresses  other  symptoms  will  appear,  for  the  ulcer  may  eat  its  way 
into  the  larynx  or  trachea,  when  it  soon  proves  fatal.  It  is  from  this  fact  that  the  surgeon 
should  always  be  very  chary  of  passing  any  bougie  down  the  oesophagus,  because  when 
ulceration  has  taken  place,  he  will  be  very  liable  to  do  harm,  and  may  cause  perforation 
of  the  ulcer  into  the  air-passages,  or  even  the  pleura. 

Treatment — Assuming  the  pathology  of  stricture  of  the  oesophagus  which  has  been 
given  to  be  correct,  the  treatment  by  dilatation  is  not  only  useless  but  dangerous  except 
when  the  stricture  is  of  the  cicatricial  form;  for  when  it  is  due  to  cancerous  or  other 
ulceration  the  irritation  of  a  bougie  must  do  harm,  and  the  passage  of  an  instrument  is 
likely  to  hasten  the  fatal  termination  of  the  disease.  In  the  cicatricial  form,  however,  or 
that  which  follows  some  local  injury,  such  as  can  be  produced  by  an  irritant  fluid,  dilata- 
tion is  of  great  value,  and  such  treatment  if  it  does  not  cure  the  disease  will  at  least 
prolong  life.  A  bougie  as  large  as  can  be  passed  should  be  introduced  daily,  and  retained. 
The  patient  should,  when  possible,  take  solid  food  finely  minced,  and  when  otherwise, 
fluid  nourishment.  Milk  can  often  be  drunk  when  other  food  is  refused.  Beef  tea  is 
always  useful,  and  HassaH's  flour  of  meat  mixed  with  it  is  an  excellent  addition.  Brand's 
liquid  essence  of  meat  is  also  invaluable.  [The  meat-juices  and  fluid-beef  sold  in  our 
cities  answer  the  same  purpose.] 

When  swallowing  becomes  impossible,  the  cautious  passage  of  a  fine  tube  through  the 
stricture  for  the  introduction  of  liquid  food  may  be  undertaken,  though  this  proceeding  is 
hazardous,  and  t  an  rarely  be  repeated  for  many  days.  Nutritious  enemata  appear  to  me 
to  be  preferable,  beef  tea  thickened  with  flour  or  arrowroot,  with  milk  and  egg,  or  a  mix- 
ture of  a  pound  of  minced  beef  and  one-third  of  a  pound  of  fresh  pancreas,  one-half  of 
which  being  introduced  into  the  rectum  night  and  morning,  administered  every  four  hours 
alternately,  tending  more  than  anything  else  to  keep  up  the  powers  of  the  patient.  When 
all  these  means  fail,  or  rather  before — for  it  is  known  that  life  cannot  be  very  long  main- 
tained under  such  circumstances — the  question  of  opening  the  stomach  by  an  operation 
must  be  entertained. 

Billroth  recently  has  cut  down  upon  the  oesophagus  and  excised  the  cancerous  growth, 
but  without  success — the  operation,  however,  is  only  commended  to  our  consideration  by 
2<J 
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the  eminence  of  the  surgeon  who  performed  it.  [.See  on  this  subject  an  extract  in  the 
'Philadelphia  Medical  Times,'  September  29,1877,  and  also  article  by  Langenbeck, 
"Ueber  Extirpation  des  Pharynx,"  'Archiv  fur  Klin.  Chir.,'  Berlin,  1879.] 

Foreign  Bodies 

are  occasionally  arrested  in  the  pharynx,  and,  when  pointed,  may  become  fixed  in  the 
soft  parts  about  the  base  of  the  tongue,  or  between  the  pillars  of  the  fauces;  but  when 
bulky  and  solid,  they  are  generally  arrested  at  the  narrowest  portion  of  the  tube,  its  lowest 
portion,  behind  the  cricoid  cartilage,  or  at  the  cardia.  The  discomfort  caused  by  this 
accident  is  at  times  very  great,  and  difficulty  in  swallowing,  pain,  and  the  disposition  to 
vomit  are  common  symptoms.  A  pricking  sensation  in  the  part  is  generally  present 
when  the  substance  is  pointed,  although  it  must  be  remembered  that  this  symptom  often 
remains  after  the  substance  has  been  dislodged.  Where  the  epiglottis  or  upper  orifice  of 
the  larynx  is  irritated,  cough  and  other  laryngeal  symptoms  will  be  produced,  and  the 
same  may  be  said  when  a  solid  body  becomes  impacted  behind  the  larynx  ;  the  larynx 
under  these  circumstances  being  either  so  compressed  as  to  cause  suffocation,  or  so  irritated 
as  to  give  rise  to  spasm,  either  of  these  causes  being  sufficient  to  produce  death. 

When  small  bodies  lodge  in  the  part,  they  may  give  rise  to  inflammation  and  abscesses 
in  the  pharynx  and  neck  ;  indeed,  instances  are  on  record  in  which  disease  of  the  cervical 
vertebrae  has  been  the  result.  Coins  may  be  impacted  in  the  pharynx  for  many  months, 
and  Dr.  O.  Ward  relates  a  case  ('Path.  Trans.,'  1848-9)  in  which  a  halfpenny  was  so 
placed  for  eight  months,  the  child  at  last,  in  a  fit  of  coughing,  bringing  it  up. 

Treatment  Whenever  a  foreign  body,  large  or  small,  is  suspected  to  have  become 

lodged  in  the  pharynx,  a  surgical  exploration  of  the  mouth,  base  of  the  tongue,  and  fauces 

should  be  made,  and  by  carefully  sweeping  these 
Fir.  277.  parts  with  the  index  finger  any  foreign  body  will 

be  detected.  By  this  proceeding  the  foreign 
body  may  be  dislodged.  When  any  body  is  fixed 
in  a  part,  it  may  be  removed  by  forceps,  the  ordi- 
nary dressing  forceps,  as  a  rule,  sufficing  ;  when 
the  body  is  lower  down  the  revolving  oesopha- 
geal forceps,  as  made  for  me  by  Mr.  Krohne, 
of  Duke  Street,  Manchester  Square  (Fig.  277), 
may  be  used.  When  a  coin  has  been  swal- 
lowed by  a  child,  and  become  impacted  in  the 
pharynx,  the  child  should  be  laid  across  a  pil- 
low upon  his  belly  on  a  table,  with  the  head 
hanging  over  the  end,  and  supported.  The 
surgeon  should  then  introduce  his  finger  into 

Revolving  pharyngeal  forceps  for  the  removal  of        thf  m°uth  and  depress  the  child's  tongue,  the 

forei-n  bodies,  &c.  coin  by  this  manoeuvre  sliding  out   of  its 

place. 

When  a  solid  mass  has  become  impacted  in  the  lower  part  of  the  pharynx  behind  the  cri- 
coid cartilage  and  the  finger  cannot  dislodge  it,  no  forcible  attempt  should  be  made  to  push 
it  down  into  the  stomach,  although  laryngotomy  may  be  called  for  to  preserve  life.  If  a 
second  attempt  to  move  the  impacted  body  fail,  it  is  well  to  desist,  as  by  the  lapse  of  time 
the  spasm  which  existed  when  the  first  attempt  failed  may  disappear,  and  a  renewed  effort 
may  be  crowned  with  success.  Soft  bodies  likewise  become  softer,  and  consequently  can 
be  better  removed  or  pushed  downwards.  A  good  deal  may,  however,  be  done  by  digital 
manipulation,  both  inside  and  outside  the  mouth,  either  to  dislodge  the  foreign  body  or  to 
so  alter  its  shape  by  squeezing  as  to  enable  it  to  pass  downwards.  The  laryngoscopy 
mirror  is  often  of  great  service  in  detecting  the  presence  of  a  small  impacted  body,  and 
in  guiding  the  surgeon  to  its  position.  False  teeth  not  unfrequently  become  dislodged  and 
impacted  in  the  pharynx.  Paget  has  related  such  a  case,  where  a  man  in  a  fit  had  one 
of  his  sets  in  the  pharynx,  where  they  remained  four  months.  They  were  afterwards 
dislodged  from  between  the  base  of  the  tongue  and  the  epiglottis  ('Med.  Times,'  1862). 

In  18G4,  when  performing  ovariotomy  on  a  lady,  under  chloroform,  alarming  symptoms 
of  suffocation  set  in,  and  on  opening  the  mouth  I  found  half  a  set  of  teeth  had  become 
dislodged  and  fallen  into  the  pharynx.  I  have  also  heard  of  several  similar  cases.  Before 
giving  chloroform  to  old  people  the  teeth  always  should  be  examined,  and  false  sets 
removed.  When  such  bodies  become  impacted,  much  care  is  needed  in  their  extraction, 
and  the  utmost  gentleness  used. 


FOREIGN  BODIES   IN  OZSOPHAGUS. 


451 


Fig.  278. 


Wounds  of  the  pharynx,  as  a  result  of  accident,  are  occasionally  met  with,  fall- 
ing with  a  sharp  body  in  the  mouth  being  the  most  frequent,  and  when  they  do  not 
involve  any  large  vessel,  they  generally  do  well.  Durham  relates  a  case  of  a  boy,  a  t.  7, 
in  'Holmes's  System  of  Surgery,'  vol.  ii,  in  which  Mr.  Johnson,  of  St.  George's,  had  to 
ligature  the  carotid  artery  for  repeated  bleedings  following  a  punctured  wound  of  this  part 
produced  by  the  end  of  a  parasol,  in  which  an  excellent  recovery  ensued. 

[I  once  saw  a  wound  of  the  lower  part  of  the  pharynx  produced  in  the  attempt  at  suicide 
by  cutting  the  throat.  The  incision  passed  between  the  thyroid  cartilage  and  hyoid  bone, 
and  then  divided  transversely  the  pharynx  or  upper  part  of  the  (esophagus,  so  that  but  a 
narrow  strip  of  the  posterior  wall  remained  intact.  The  case  was  treated  expectantly  by 
the  attendant,  and  fed  for  a  long  period  by  a  tube  passed  through  the  opening.  He  finally 
recovered,  but  whether  stricture  remained  1  am  not  able  to  say  J.  B.  R.] 

Foreign  bodies  in  the  oesophagus  are  mostly  arrested  at  the  two  narrowest  por- 
tions of  the  tube — its  origin  behind  the  cricoid  cartilage,  or  at  its  lower  end  just  above  the 
diaphragm — and  anything  that  can  be  swallowed  may  be  so  impacted. 
The  symptoms  to  which  this  accident  gives  rise  are  extremely  uncer- 
tain. When  the  upper  part  of  the  tube  is  obstructed  the  laryngeal 
symptoms  are  generally  alarming  (Fig.  278),  and  when  the  obstruc- 
tion is  not  complete,  they  may  be  very  slight.  [I  have  been  told  of 
an  instance,  where  tracheotomy  was  performed  for  foreign  body  in  the 
air  passages,  in  which  the  attendant  on  making  an  autopsy  discovered 
the  foreign  body  in  the  oesophagus.]  Vomiting,  however,  under  both 
circumstances,  will  probably  take  place  to  expel  the  obstructing  body, 
and  when  this  is  severe,  rupture  of  the  oesophagus  may  ensue.  This 
accident  is  to  he  suspected,  when,  after  severe  and  repeated  straining 
the  foreign  body  is  ejected  with  violence,  its  ejection  being  attended 
with  hemorrhage  and  followed  by  emphysema  of  the  neck.  An  in- 
teresting paper  on  this  subject  may  be  referred  to,  by  Dr.  Fitz 
('American  Journal  of  Med.  Sciences,'  January,  1877).  As  a  rule, 
however,  besides  the  mechanical  symptoms,  the  mere  presence  of  a 
foreign  body  in  the  tube  produces,  secondary  inflammatory  symptoms 
may  be  set  up,  which  may  give  rise  to  a  fatal  result.  Thus,  a  case 
is  on  record,  in  which  a  fish  bone  perforated  the  heart  and  caused  a 
fatal  hemorrhage  (Andrews,  'Lancet,'  18G0);  in  another,  where  a 
sharp  spiculum  of  bone  caused  ulceration  on  the  third  day  into  the 
aorta  (Spry,  '  Path.  Trans,'  vol.  iv,  1853);  and  in  a  third,  where  dis- 
ease of  the  spinal  cord  ensued  as  a  consequence  of  ulceration  of  the 
intervertebral  substance,  following  the  arrest  of  a  piece  of  bone  in  the 
oesophagus  (Ogle,  J.  W.,  'Path.  Trans.,'  vol.  iv,  1853).  Erichsen 
also  records  a  case  in  which  a  piece  of  gutta  percha  formed  for  itself  a 
bed  in  the  wall  of  the  oesophagus  for  upwards  of  six  months,  and  de- 
stroyed life  by  causing  ulceration  into  a  vessel  and  hemorrhage,  and  a  second,  in  which  a 
man  died  suddenly  from  iuematemesis,  the  cause  being  discovered  after  death  to  be  a  half- 
crown  impacted  in  the  oesophagus,  ulcerating  into  the  aorta.  Gairdner  likewise  gives  a 
ease  where  a  fish  bone  passed  through  the  posterior  wall  of  the  oesophagus  and  was  found 
embedded  in  pus  in  front  of  the  vertebral  column  ('Med.-Chir.  Soc.,'  Edinburgh,  1859), 
and  my  friend  Dr.  Sutton  also  has  told  me  of  an  instance  where  a  lunatic  so  plugged  his 
pharynx  with  tow  as  to  cause  death  by  suffocation. 

Diagnosis  It  is  impossible  for  a  surgeon  under  all  circumstances  to  say  with  cer- 
tainty as  to  the  presence  or  absence  of  any  foreign  body  in  the  oesophagus.  When  it  can 
be  fell  by  the  linger  or  bougie,  no  doubt  can  be  entertained  ;  yet,  on  the  other  hand,  when 
no  such  evidence  is  obtainable  it  may  often  be  present,  for  a  foreign  body  of  small  size 
may  become  so  fixed  in  one  side  of  the  tube  as  to  escape  detection  in  the  passage  of  an 
instrument.  The  best  bougie  for  diagnostic  purposes  is  one  made  of  whalebone,  with  a 
smooth  polished  iron  knob  at  its  end,  the  one  with  a  sponge  at  the  end  being  useless. 

Treatment. — When  a  foreign  body  is  detected,  the  sooner  it  can  be  taken  away  the 
better.  If  tin;  material  be  soft  and  digestible,  it  may  be  pushed  downwards  by  means  of 
an  ordinary  sponge  or  ivory  probang  or  the  tube  of  a  stomach  pump,  care  being  taken  not 
to  use  force,  for  such  material  will  soften  by  the  natural  secretion  of  the  part  after  the 
lapse  of  a  few  hours,  and  thus  will  be  more  readily  pressed  on.  Should,  however,  the 
offending  body  be  pointed,  hard,  or  large,  all  idea  of  pushing  it  on  must  be  dismissed,  such 
a  practice  being  most  dangerous,  although  it  has  been  done  with  impunity  ;  a  jagged  plate 


Preparation  show- 
ing a  piece  of  pudding 
impacted  in  oesophagus 
of  a  child,  set.  2  years, 
which  caused  deatli  by 
laryngeal  spasm.  Guy's 
Hosp.  Mus.,  179340. 
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with  teeth  having  been  pushed  into  the  stomach  and  passed  per  anum.  Small  pointed 
bodies  may  be  caught  by  the  "  horsehair"  probang  (Fig.  279),  passed  carefully  beyond  the 
position  in  which  the  foreign  body  is  supposed  to  be  placed,  and  then  gently  expanded, 
rotated,  and  withdrawn,  the  compression  and  rotation  of  the  instrument  causing  the  hair 
to  spread  out  and  to  expand  the  oesophagus.  Sharp-pointed  bodies  or  impacted  hard 
irregular  bodies  should,  when  possible,  be  removed  by  forceps.  Those  figured  in  No.  277 
are  the  best,  as  they  can  be  made  to  open  when  in  the  pharynx  in  all  directions. 

Fig.  279. 


Horsehair  probang  expanded  and  unexpanded. 


Vomiting  will  often  cause  the  dislodgment  of  a  foreign  body,  though  at  times  it  may 
render  it  more  fixed.  When  vomiting  cannot  be  produced  by  the  administration  of  medi- 
cine, a  solution  of  tartarized  antimony,  or  of  apomorphia  gr.  TV>  injected  beneath  the  skin 
is  said  to  act  as  well. 

Coins  and  other  flat  but  not  pointed  bodies  can  often  be  removed  by  means  of  the  money 
probang  (Fig.  280),  the  circular  hook  catching  the  coin  and 
2gQ  drawing  it  upwards. 

Swallowing  a  large  bolus  of  bread  may  carry  downwards 
any  fine  bone  or  bristle,  a  draught  of  any  liquid  assisting 
the  process. 

CEsophagotomy  has  an  established  position  in  prac- 
tical surgery,  and  the  principles  laid  down  many  years  ago 
by  Arnott,  are  now  generally  accepted,  viz.,  "  where  a  solid 
substance,  though  only  of  moderate  size  and  irregular  shape, 
has  become  fixed  at  the  commencement  of  the  oesophagus, 
or  low  down  in  the  pharynx,  and  ha3  resisted  a  fair  trial  for 
its  extraction  or  displacement,  its  removal  should  at  once  be 
Money  probang,  witb  sponge  at  one  effected  by  incision,  although  no  urgent  ..symptoms  may  be 
y  end.  present"  (' Med.-Chir.  Trans.,'  vol.  xvin).    Mr.  Cock  en- 

dorsed this  opinion  when  he  wrote  in  1867  ('  Guy's  Rep.'): 
"  The  longer  a  foreign  body  is  allowed  to  remain,  unless  we  wait — a  forlorn  hope — for 
suppuration  to  loosen  it,  the  more  firmly  it  will  become  impacted.  It  would  appear  that 
success  attends  a  speedy  operation ;  whereas,  where  the  use  of  the  knife  has  been  delayed 
until  local  inflammation,  suppuration,  or  even  sloughing  has  been  established,  the  result 
of  the  operation  has  been  fatal."  Up  to  the  end  of  1877,  28  cases  of  this  operation  for 
the  removal  of  foreign  bodies  have  been  recorded,  and  of  these  23  were  successful,  the 
three  last  added  to  those  given  by  Dr.  David  Cheever,  of  Boston,  1868,  including  two  of 
Dr.  Le  Roy  McLean,  of  Troy  ('  New  York  Med.  Record,'  1877),  and  one  of  Mr.  Wheeler's, 
of  Dublin,  1875,  and  two  of  Langenbeck's  ('  Med.  Record,'  March,  1878). 

More  recently  the  oesophagus  has  been  opened  for  stricture  and  cancer  of  the  passage, 
and  Dr.  Menzel  reports  ('Wiener  Med.  Wochenschrift,'  No.  56,  1870)  two  cases  in 
which  Billroth  performed  it.  That  which  was  successful  occurred  in  a  boy  set.  11,  who 
seven  years  before  had  swallowed  some  potash  lye.  For  two  days  before  the  operation 
neither  liquid  nor  solid  food  could  be  swallowed,  nor  bougies  passed.  The  oesophagus  was 
opened  and  a  cherry  stone  which  had  been  fixed  in  the  stricture  removed.  The  boy 
drank  water  directly  afterwards,  and,  in  twenty-six  days  the  wound  had  healed.  The 
report  does  not  say  that  he  could  swallow  freely.  The  second  case  was  for  cancerous 
disease,  but  the  man  died. 

[Recently  the  operation  has  been  performed  quite  frequently  for  the  removal  of  foreign 
bodies,  and  for  the  relief  of  patients  suffering  starvation  from  stricture  of  the  pharynx. 
Those  of  which  I  have  some  knowledge  are  here  given,  though  many  other  cases  have 
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doubtless  occurred.  Albert  operated  for  sarcoma  of  the  epiglottis.1  Packard,  of  Phila- 
delphia, performed  ocsophagotomy  on  account  of  malignant  disease  of  the  larynx,  though 
1  am  unable  to  give  the  particulars,  as  the  case  has  not  yet,  I  believe,  been  published. 
Death  occurred  in  a  few  days.  Cases  of  cesophagotomy  have  been  performed  for  various 
causes  by  Atherton,2  Gay,3  Alexander,4  and  McKeown.5  The  only  case  I  have  seen  was 
that  of  Dr.  J.  Solis  Cohen,  of  this  city,  who,  a  few  months  ago,  opened  the  gullet  to  allow 
food  to  be  given  to  a  boy  with  cicatricial  stricture  of  fauces  and  pharynx,  following  ulcera- 
tion due  to  inherited  syphilis.  The  patient  had  swallowed  no  nourishment  for  several 
days,  and  after  futile  attempts  at  dilatation  had  been  made  through  the  mouth,  the 

(esophagus  was  opened  very  readily.    Death,  however,  occurred  the  following  day  

J.  B.  R.j 

The  operation  The  patient  should  be  placed  in  the  recumbent  position  with  his 

shoulders  slightly  elevated,  the  head  being  turned  to  the  right  or  left  side  according  to  the 
point  of  projection  of  the  foreign  body.  Where  this  guide  is  lost  the  left  side  should  be 
selected,  the  oesophagus  inclining  rather  to  that  side.  An  incision  should  then  be  made 
along  the  anterior  border  of  the  sterno-mastoid  muscle,  about  four  or  five  inches  long,  its 
centre  corresponding  to  the  position  of  the  foreign  body,  and  all  the  soft  parts  carefully 
divided.  The  omo-hyoid  will  then  come  into  view,  and  underneath  this,  the  carotid 
sheath  with  its  vessels  will  be  seen.  The  deep  cervical  fascia  is  then  to  be  laid  open,  and 
if  more  room  be  required  the  sterno-hyoid  and  sterno-thyroid  muscles  may  also  be  par- 
tially divided.  The  vessels  with  the  sterno-mastoid  muscle,  should  then  be  drawn  well 
outwards  by  means  of  hooked  retractors.  The  larynx  with  the  oesophagus  behind  can 
then  be  examined,  and  the  position  of  the  foreign  body  accurately  made  out,  pressure 
with  the  finger  on  the  opposite  side  tending  materially  to  make  this  point  clear.  Should 
the  foreign  body  project,  the  larynx  may  be  drawn  well  forward  or  towards  the  opposite 
side,  and  a  cut  made  down  upon  the  projecting  part,  the  wound  being  carefully  enlarged 
to  allow  of  an  extraction  without  force.  When  the  foreign  body  does  not  project,  a  guide 
should  be  used,  such  as  a  silver  catheter,  flexible  lead  or  tin  sound,  or  a  long  pair  of  for- 
ceps introduced  through  the  mouth  downwards  into  the  pharynx,  the  point  of  the  instru- 
ment pressing  forward  the  oesophageal  wall.  All  vessels  that  bleed  during  the  operation 
should  be  at  once  twisted  or  ligatured.  On  opening  the  oesophagus,  the  recurrent  laryn- 
geal nerve  should  be  carefully  avoided.  The  wound  should  be  left  open.  The  patient 
must  be  fed  for  a  few  days  by  means  of  a  small  oesophageal  tube,  introduced  through  the 
mouth  into  the  (esophagus  below  the  wound,  care  being  taken  during  its  introduction  to 
keep  the  point  against  the  opposite  wall.  Convalescence,  as  a  rule,  goes  on  steadily.  I 
have  been  fortunate  enough  to  see  the  operation  successfully  performed  twice  by  my  col- 
league, Mr.  Cock,  and  the  facility  with  which  it  was  done  has  given  me  a  very  favorable 
opinion  of  its  value.    ('  Guy's  Rep.,'  1858,  18G7.) 


CHAPTER  XIV. 

INJURIES  OF  THE  ABDOMEN. 

Contusions  and  Rupture  of  the  Viscera. 

Injuries  of  the  abdomen,  like  those  of  the  cranium,  derive  their  principal  importance 
from  the  nature  of  the  cavity's  contents.  The  integuments  and  muscles  forming  its  pari- 
ties may  be  severely  injured  and  results  follow  which  are  simply  of  local  importance  ;  but 
when  the  peritoneal  lining  of  the  cavity  is  involved,  or  any  of  the  viscera  are  injured,  the 
case  assumes  a  grave  aspect.  The  presence  of  a  wound  is  always  an  extra  element  of 
danger,  and  is  to  be  measured  by  the  extent  and  character  of  the  visceral  complication. 

On  the  other  hand  the  gravest  internal  abdominal  injuries  may  coexist  with  the  slightest 
external  evidence  of  mischief. 

['  Ber.  d.  naturw.-med.  Ver.  in  Innsbruck,  viii,  3  lift.  57. 

2  Boston  Mod.  and  Surg.  Journ.,  1879,  vol.  c.  p.  777.  8  Idem,  p.  356. 

4  London  Lancet,  1879,  i.  p.  155.  5  Trans.  Clinical  Society,  London,  1878,  vol.  xi.] 
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Under  certain  conditions,  a  trifling  blow  on  the  abdomen  may  give  rise  to  symptoms  of 
an  alarming  nature,  though  a  severe  one  is  recovered  from  without  exciting  more  than  a 
fear.  "  The  absence  of  shock  immediately  succeeding  a  severe  lesion  may  lull  suspicion, 
as  its  presence  may  by  simple  contusion  excite  alarm."  Every  abdominal  injury,  how- 
ever trivial  it  may  appear,  must  consequently  be  regarded  with  apprehension,  and  the 
utmost  care  observed  in  its  treatment.  This  can  be  easily  accounted  for,  Poland  says 
('  Guy's  Rep.,'  1858),  "  when  we  consider  the  numerous  and  vital  structures  contained  in 
the  abdomen  :  a  serous  membrane  highly  prone  to  inflammation  ;  the  '  peritoneum,'  occu- 
pying an  extensive  amount  of  surface;  a  lengthy  coil  of  organized  tubing,  '  the  stomach 
and  intestines' ;  solid  substances,  made  up  chiefly  of  bloodvessels,  &c.  ;  the  liver,  spleen, 
and  kidneys  readily  lacerable  and  liable  to  rupture,  causing  nearly  always  fatal  hemor- 
rhage ;  receptacles  for  fluid,  '  the  gall  and  urine  bladders,'  which,  under  distension  and  undue 
force,  may  burst ;  large  vessels  coursing  along  the  posterior  wall,  'the  aorta,  vena  cava,' 
&c. ;  and  lastly,  above  all,  the  sympathetic  nerves,  consisting  of  the  solar  plexus  and  its 
numerous  satellite  plexuses  and  branches  of  such  high  organic  importance,  that  injury  or 
shock  thereto  may  be  attended  with  irreparable  results.  All  these  structures  are,  more- 
over, inclosed  with  soft  elastic  parietes,  capable  of  great  distension,  which  although 
readily  able  to  resist  shock  and  external  violence  without  injury  to  themselves,  yet  may 
allow  the  force  to  be  transmitted  and  expended  on  the  contents  with  dire  effect,  and  yet 
without  leaving  a  trace  or  mark  in  the  exterior." 

In  forming  a  diagnosis  in  this  class  of  cases  exclusion  is  the  only  sound  method,  every 
possible  complication  should  be  entertained  and  dismissed  only  when  the  weight  of  evi- 
dence is  against  it,  the  ultimate  conclusion  being  founded  as  much  on  negative  as  on 
positive  evidence. 

"  I  am  unacquainted,"  writes  Le  Gros  Clark  ('Surgical  Diagnosis,'  1809),  "with  any 
diagnostic  sign  by  which  we  may  predicate  whether  shock  following  an  abdominal  injury 
exists  primarily,  apart  from,  or  as  expressive  of  actual  breach  of  texture.  Time  alone 
can  develop  the  true  nature  of  the  case,  either  by  renewal  of  vigor  or  by  the  development 
of  fresh  symptoms."    A  severe  internal  injury  may  likewise  exist  without  shock. 

An  injury  to  the  abdomen  from  a  blow,  fall,  or  the  passage  of  a  wheel  over  the  part 
may 'cause  either  a  contusion  of  the  abdominal  wall  more  or  less  severe,  with  no  visceral 
complication  whatsoever;  or  a  laceration  or  rupture  of  a  viscus  or  vessel  which  will  end 
in  death  without  any  (or  very  slight)  external  sign  of  mischief. 

Pain  as  an  immediate  effect  of  injury  is  no  indication  of  internal  mischief,  for  in  simple 
abdominal  contusions  it  is  at  times  very  severe.  When,  however,  it  lasts  or  becomes 
fixed,  it  is  a  symptom  of  importance;  and,  when  it  radiates  from  a  point,  it  is  most 
characteristic. 

Persistent  vomiting  is  always  a  suspicious  symptom  of  visceral  injury. 

Collapse,  as  a  direct  consequence  of  a  blow,  is  of  small  value  as  a  diagnostic  sign, 
when  of  a  passing  nature  ;  although  when  persistent  or  relapsing  it  indicates  great  mis- 
chief; as  more  or  less  complete  collapse  is  a  common  effect  of  all  abdominal  injuries.  A 
collapse,  however,  coming  on  at  a  distinct  interval  of  time  after  an  injury,  as  a  rule  means 
internal  hemorrhage. 

How  far  sudden  death  is  attributable  to  a  shock  or  collapse  from  a  blow  on  the  epigas- 
trium or  stomach  without  organic  lesion  is  an  open  question,  sound  evidence  being  wanting 
to  prove  the  fact.  Dr.  A.  Taylor,  in  his  'Medical  Jurisprudence,'  adduces  a  case,  that  of 
Mr.  Wood,  in  which  a  man,  when  fighting  and  intoxicated,  suddenly  died  after  the  receipt 
of  a  left-handed  blow  on  the  pit  of  the  stomach;  but  the  evidence  in  the  case  as  well  as 
the  facts  revealed  at  the  post-mortem  were  by  no  means  conclusive  as  to  the  cause  of  death. 
The  opinion  has  probably  been  accepted  on  the  authority  of  Sir  A.  Cooper,  who  was  in 
the  habit  of  relating  that  as  two  men  were  working,  one  of  whom  was  wheeling  along  a 
heavy  load,  his  comrade  thus  addressed  him :  "That  is  too  much  for  you;  stand  aside, 
and  let  me,  a  better  man,  take  it."  He  accompanied  these  remarks  with  a  slight  blow  on 
the  scrobiculus  cordis,  and  the  man  immediately  let  the  barrow  fall  and  died  on  the  spot. 
After  death  no  lesion  was  discovered.  The  case,  however,  had  only  been  related  to  Sir 
A.  Cooper,  nor  can  a  better  be  brought  forward  to  support  the  theory.  Under  these  cir- 
cumstances, I  concur  with  Mr.  Pollock  when  he  asserts,  that  he  is  somewhat  sceptical  on 
the  point  that  death  can  occur  without  any  organic  mischief  resulting  from  the  blow  at 
the  time;  that  "sudden  death  attributable  to  a  blow  on  the  stomach  or  epigastrium  must 
be  a  rare  occurrence ;  and  that  medical  men  should  be  extremely  guarded  in  ever  offering 
an  opinion  as  to  the  cause  of  death  in  such  supposed  injuries,  without  satisfying  themselves, 
by  most  careful  and  minute  post-mortem  investigation,  that  no  violence  has  been  done  to 
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the  viscera,  either  abdominal  or  thoracic."  ('Holmes's  Surgery,'  vol.  ii.)  This  question 
may,  therefore,  be  summarily  dismissed. 

What  then,  it  may  be  asked,  are  the  usual  consequences  of  an  abdominal  injury  or  con- 
tusion ?  and  what  are  its  risks  and  complications  ?  The  following  facts  will  answer  these 
queries. 

At  Guy's  Hospital,  during  eight  consecutive  years,  seventy-one  cases  of  abdominal 
injuries  wen-  admitted.  In  forty-four,  beyond  a  passing  collapse,  no  serious  or  definite 
symptoms  followed  ;  tenderness  over  the  injured  part  from  the  contusion  was  the  most 
marked,  but  no  evidence  of  any  internal  mischief  showed  itself.  In  these  cases,  rest  in 
bed  for  a  few  days,  with  the  local  application  of  a  warm  fomentation,  was  the  chief  treat- 
ment, and  in  all,  convalescence  was  rapidly  established.  In  ten  cases  symptoms  of  peri- 
tonitis followed,  as  evidenced  by  excessive  tenderness  over  the  injured  part,  increased  by 
movement,  thoracic  respiration — resulting  from  the  indisposition  of  the  abdominal  muscles 
to  act,  and  thus  by  pressure  on  the  inflamed  peritoneum  to  cause  pain — nausea,  and  in 
some  cases  vomiting.  Fever  and  constitutional  disturbance  varied  according  to  the 
severity  of  the  inflammation.  In  seven  of  these  ten  case,  absolute  rest  in  the  horizontal 
posture,  local  warm  applications,  either  by  means  of  fomentation  or  cataplasms,  in  some 
instances  leeching,  and  in  all,  opium  given  in  moderately  full  and  repeated  doses  was  the 
treatment  adopted;  and  in  every  case,  the  inflammation  was  subdued  before  it  had 
attained  a  dangerous  degree  of  severity.  In  the  remaining  three  cases,  however,  acute 
peritonitis  set  in.  and  in  one  terminated  fatally.  In  seventeen  cases,  or  about  one-fourth 
of  the  whole  number,  rupture  of  the  viscera  took  place.  As  a  type  of  an  ordinary  case 
of  peritonitis  after  injury,  I  adduce  the  following  case  : — 

A  man,  set.  22,  received  from  a  woman,  while  fighting,  a  blow  on  his  right  side,  which 
was  followed  by  syncope,  but  from  which  he  soon  recovered;  no  pain  or  inconvenience 
followed  the  injury  for  a  week,  and  the  man  resumed  his  usual  occupation.  At  this  date 
severe  abdominal  pain  appeared  at  the  seat  of  injury,  which  rapidly  increased  and  spread 
over  the  whole  abdomen  ;  vomiting  also  began,  accompanied  with  considerable  constitutional 
disturbance  ;  and  in  this  condition  he  was  admitted  into  Guy's.  He  was  put  to  bed, 
twenty  leeches  were  at  once  applied  and  a  grain  of  opium  given,  which  was  ordered  to  be 
repeated  three  or  four  times  daily;  perfect  rest  was  also  enjoined.  In  a  few  days  these 
symptoms  subsided,  and  he  was  enabled  to  take  food  without  vomiting,  pain  ceased,  and 
convalescence  became  gradually  established. 

Remarks  Such  a  case  is  interesting  from  the  fact  that  some  days  elapsed  between 

the  receipt  of  the  injury  and  the  appearance  of  the  peritoneal  symptoms,  as  well  as  from 
the  important  practical  point  to  be  learnt  from  the  rapid  success  that  followed  upon  the 
treatment  which  was  pursued.  Rest,  to  its  fullest  extent,  was  doubtless  the  chief  element 
of  success — rest  by  position  in  the  horizontal  posture,  and  rest  maintained  by  the  admin- 
istration of  opium.  It  is  not  unfair  to  maintain  that  if  this  treatment  had  been  adopted 
earlier,  the  symptoms  exhibited  would  never  have  made  their  appearance;  but  the  man 
following  his  occupation,  the  repair  which  was  required  after  the  injury  could  not  be 
efficiently  carried  out,  and,  as  a  consequence,  inflammation  ensued.  Of  all  cases  abdo- 
minal injuries  require  absolute  rest,  and  in  no  example,  however  apparently  trivial,  should 
it  be  neglected.  If  the  mischief  is  but  little,  that  little  will  more  rapidly  be  repaired;  if 
great,  its  evils  and  its  consequences  will  be  materially  modified.  The  case  already  quoted 
indicates  both  points,  viz.,  its  primary  necessity  and  its  secondary  good  results. 

It  is  thus  seen  that  a  blow  upon  the  abdomen  may  be  followed  by  a  simple  contusion  of 
tin'  abdominal  wall,  and,  in  exceptional  cases,  by  peritonitis  which  may  terminate  fatally, 
although  in  the  majority  where  such  a  result  ensues,  it  is  from  rupture  or  lesion  of  some 
internal  part.  A  local  peritonitis,  after  an  injury,  is  not,  however,  to  be  looked  upon  with 
displeasure,  for,  as  pointed  out  by  Mr.  Hilton,  the  coagulable  lymph  which  is  poured  out 
under  these  circumstances  forms  a  temporary  splint  until  the  injured  structures  repair 
themselves.  The  inflammatory  effusion  producing  a  certain  degree  of  rest  to  the  injured 
structures,  and  thus  contributing  to  the  work  of  reparation. 

What  then  are  the  symptoms  of  an  internal  abdominal  lesion?  How  can  the  presence 
of  such  be  made  out?    And  what  guides  are  there  to  the  viscus  that  is  wounded? 

To  answer  these  questions  satisfactorily  much  space  is  needed,  more,  indeed,  than  can 
be  well  spared  in  this  work;  yet  helps  to  diagnosis  may  be  given,  and  among  these,  the 
nature  and  position  of  the  injury  are  the  best.  Where  the  loins  are  the  part  involved, 
the  kidneys  are  most  likely  to  suffer;  where  the  right  hypochondriac  region,  and  the  ribs 
on  that  side  are  fractured,  the  liver  is  probably  the  organ  that  may  be  injured.    On  the 
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left  side,  the  stomach,  or,  more  probably,  the  spleen;  in  the  umbilical  region,  the  intes- 
tines ;  in  the  pelvic  region,  the  bladder. 

Rupture  of  the  liver  usually  destroys  life  by  hemorrhage,  and  in  the  majority  of 
oases  within  a  few  hours  of  the  injury,  in  some,  within  a  few  days.  Thus  out  of  nine 
consecutive  cases  of  ruptured  liver,  five  died  rapidly,  three  survived,  three,  seven,  and 
nine  clays  respectively. 

There  is  little  doubt,  however,  that  recovery  may  take  place  when  the  fissure  is  limited 
and  the  case  uncomplicated  ;  when  these  occur  they  are  classed  with  those  of  traumatic 
peritonitis;  when  they  prove  successful  their  true  nature  is  not  revealed.  Preps.  1948- 
1951s  in  Guy's  Hosp.  Museum,  with  drawings,  illustrate  this  truth.  [I  once  assisted  at 
an  autopsy  where  considerable  union  had  occurred  sixteen  days  after  rupture  of  the  liver.] 

When  the  laceration  is  extensive,  death  is  always  speedily  produced  by  the  shock  and 
hemorrhage;  coldness  and  general  pallor  of  the  whole  body,  with  a  feeble  pulse,  sighing 
respiration,  and  restlessness  preceding  the  fatal  issue.  When  the  laceration  is  less  severe 
life  may  be  prolonged;  and  I  have  recorded  in  another  work  the  case  of  a  man,  aet.  45, 
who,  when  drunk,  fell  from  a  cart,  and  the  wheel  was  said  to  have  passed  over  his  head. 
Intoxicated  to  an  extreme  degree,  he  was  admitted  under  Mr.  Birkett's  care,  into  Guy's 
Hospital,  presenting  no  evident  symptoms  of  internal  injury  indicative  of  cranial  mischief, 
beyond  slight  hemorrhage  beneath  the  right  conjunctiva.  He  was  put  to  bed,  soon  fell 
asleep,  and,  on  the  following  morning,  with  the  exception  of  the  hemorrhage  into  the 
orbit,  no  signs  of  mischief  could  be  detected.  Rest,  however,  in  the  horizontal  position, 
was  strictly  enjoined  ;  but  to  this  he  would  not  submit,  and,  thirty-six  hours  after  the 
accident  he  got  up,  walked  about,  and  with  a  sudden  pain  in  his  side,  fell  back,  and  died. 
After  death,  a  fissured  fracture  passing  across  the  right  orbit  was  found  without  brain 
complication,  and  about  a  pint  of  blood  in  the  peritoneal  cavity  which  had  evidently 
escaped  from  a  severe  laceration  of  the  liver;  a  mass  situated  in  the  right  lobe  the  size  of 
a  man's  fist  having  been  nearly  separated.  The  right  kidney  was  also  fissured  on  its  sur- 
face, and  covered  with  coagulated  blood.  In  this  case  the  man  clearly  died  from  secondary 
hemorrhage,  the  result  of  the  ruptured  liver. 

In  rare  instances  the  liver  may  be  crushed  partially,  and,  strange  to  say,  its  peritoneal 
covering  be  uninjured,  yet  in  such  cases  life  can  be  prolonged,  and,  when  the  mischief  is 
not  extensive,  may  be  saved. 

Fissures  of  the  liver  are  usually  met  with  on  its  upper  surface,  and  a  diseased  organ  is 
more  liable  to  rupture  than  a  healthy  one. 

The  spleen  is  frequently  injured,  and  such  cases  are  by  no  means  always  fatal. 
Prep.  2018,  Guy's  Museum,  illustrates  its  repair  after  injury.  This  organ,  too,  is  some- 
times lacerated  by  a  fractured  rib,  or  torn  by  a  dragging  of  its  surface.  When  fatal,  the 
result  occurs  from  hemorrhage. 

Subdiaphragmatic  abscess  may  occur  as  a  consequence  of  abdominal  injury,  and 
the  surgeon  should  suspect  its  presence  in  all  cases  where  recovery  is  slow  and  attended 
with  abdominal  pain. 

Rupture  of  the  stomach  generally  proves  fatal  from  shock  alone,  or  irrecoverable 
collapse  ;  the  amount  of  distension  of  the  organ,  its  contents,  and  the  extent  of  laceration, 
influencing  the  result.  When  the  rupture  is  large  and  effusion  of  its  contents  into  the 
abdominal  cavity  takes  place,  acute  peritonitis,  with  or  without  hemorrhage,  will  prove 
fatal,  if  the  shock  does  not.  When  the  rupture  is  small,  and  the  stomach  empty,  there  is 
some  chance  of  recovery,  local  peritonitis  subsequently  gluing  the  injured  part  to  the  sur- 
rounding tissues. 

When  death  is  not  immediate,  the  patient  will  complain  of  an  acute  and  constant  pain 
radiating  from  the  seat  of  injury,  so  peculiar  indeed  that  "  the  intensity  of  it  absorbs  the 
wdiole  mind  of  the  patient,  who,  within  an  hour  from  the  enjoyment  of  perfect  health, 
expresses  his  serious  and  decided  conviction  that  if  the  pain  be  not  speedily  alleviated  he 
must  die.  Vomiting  is  a  constant  symptom,  first  of  the  contents  of  the  stomach,  and 
afterwards  of  blood  ;  collapse,  rigors,  and  syncope  are  often  met  with. 

Incomplete  rupture  of  the  coats  of  the  stomach  is  found  sometimes  after  death,  and,  in 
Guy's  Museum  (Prep.  181725)  there  is  the  stomach  of  a  child  a3t.  7,  in  which,  from  a 
sudden  blow  upon  the  distended  viscus,  the  mucous  membrane  was  detached  and  lacerated 
in  a  remarkable  manner. 

Rupture  of  the  intestines,  both  large  and  small,  is  a  somewhat  common  form  of 
abdominal  injury,  and  may  be  produced  by  a  fall,  a  blow,  the  passage  of  a  wheel  over  the 
abdomen,  or  even  violent  muscular  exertion.  Hennen  ('  Military  Surgery')  gives  a  case 
where  a  soldier  received  a  contusion  of  the  abdomen,  and  sloughing  of  the  integument 
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followed  with  artificial  anus,  yet  in  six  months  the  feces  resumed  their  natural  course 
and  a  recovery  took  place.  In  Guy's  Museum  there  is  a  specimen  (Prep.  185185)  of  per- 
foration of  the  small  intestines  of  a  man  who  had  received  a  kick  from  a  horse  and  died 
thirteen  days  after  the  accident  with  extensive  peritonitis,  from  fecal  effusion.  Prep. 
185186  consists  of  a  portion  of  jejunum,  taken  from  a  man  who  had  been  kicked  in  the 
abdomen,  the  injury  being  quickly  followed  by  symptoms  of  extravasation  and  death  in 
forty-eight  hours  ;  Prep.  185088  was  taken  from  a  case  of  perforation  of  small  intestine 
from  the  kick  of  a  horse,  terminating  in  death  in  twenty-four  hours  ;  No.  185189  is  a  por- 
tion of  jejunum  in  which  are  two  openings  through  which  the  mucous  membrane  is 
inverted  and  resulting  from  a  kick  in  the  abdomen  ;  No.  185191  is  an  example  of  lacera- 
tion of  the  jejunum  in  which  the  bowel  is  completely  divided.  It  was  taken  from  a  man 
a  t.  .'S7,  who  had  been  run  over  by  a  cart,  and  lived  twenty-four  hours.  Lastly,  the  speci- 
men marked  185187  is  from  a  case  that  occured  in  the  practice  of  my  father,  the  late  Mr. 
T.  E.  Bryant,  of  Kennington,  and  is  a  portion  of  ileum  in  the  coats  of  which  there  is  a 
small  perforation,  the  injury  being  produced  by  running  against  a  post,  and  followed  by 
collapse,  from  which  the  patient  did  not  rally,  but  died  on  the  third  day. 

Cases  are  also  on  record  in  which  after  an  injury,  a  portion  of  intestine  has  sloughed 
and  subsequently  passed  per  rectum,  a  recovery  taking  place.  In  the  Anatomical  Museum 
of  the  University  of  Edinburgh  several  such  preparations  exist. 

The  duodenum  is  rarely  ruptured,  its  position  protecting  it ;  nevertheless  such  an 
accident  does  occur.  Taylor,  in  his  '  Medical  Jurisprudence,'  gives  a  case,  where  a  boy 
set.  13,  after  a  blow  on  the  abdomen,  walked  a  mile  with  but  little  assistance,  and,  when 
he  died  (thirteen  hours  after  the  accident),  the  duodenum  was  found  to  be  completely 
ruptured  across. 

The  jejunum  is  doubtless  more  frequently  ruptured  than  any  other  part  of  the 
intestines,  its  fixed  position  rendering  it  liable  to  be  torn  away  from  the  duodenum  by 
such  an  injury  as  the  passage  of  a  wdieel  over  the  abdomen.  Poland  gives  fourteen 
examples  of  this  kind,  and  in  half  of  these  the  laceration  was  at  its  upper  part.  In  one 
case,  after  death,  three  or  four  pints  of  thin  pink-oolored  fluid  was  found  in  the  abdomen, 
probably  the  iced  water  of  which  he  had  freely  partaken  after  the  accident,  and  in  all, 
death  took  place  from  collapse  and  peritonitis. 

The  ileum  is  also  frequently  ruptured,  and  most  commonly  from  a  direct  blow  or  fall 
on  a  hard  body.  In  the  majority  of  such  cases  there  is  no  external  mark  of  injury,  and 
fecal  effusion  with  peritonitis  are  the  usual  causes  of  death.  When  the  rupture  is  large, 
little  hope  exists  of  a  recovery  ;  when  small,  such  a  hope,  however,  may  be  entertained. 

When  a  patient  is  the  subject  of  hernia  and  receives  a  blow  upon  the  tumor,  a  ruptured 
intestine  may  doubtless  take  place.  Aston  Key  made  this  the  subject  of  a  memoir  in  the 
'  Guy's  Reps.'  for  1842,  and  Poland  has  collected  many  such  cases  in  the  same  periodical 
for  1858.  Rupture  of  the  gut  is  the  usual  result  of  such  an  accident,  and  when  it  occurs, 
a  fatal  termination  is  to  be  expected.  When  the  bowel  is  only  bruised,  however,  it  may 
recover  or  slough,  and  be  followed  by  an  artificial  anus. 

In  none  of  these  cases  should  any  attempt  at  reduction  be  made,  when  symptoms  of 
inflammation  or  of  injury  are  severe.  The  surgeon  should,  however,  explore  the  sac.  In 
all  recorded  cases  where  the  bowel  was  returned,  a  fatal  result  took  place. 

The  large  intestine  is  rarely  ruptured  from  violence.  When  over-distended  from 
fecal  accumulation  the  result  of  stricture  or  otherwise,  such  a  result  may  ensue  ;  but, 
under  ordinary  circumstances,  it  is  too  well  protected.  I  have,  however,  known  florid 
blood  to  flow  from  the  bowel  after  an  abdominal  contusion,  and  have,  from  that  fact, 
suspected  some  laceration  of  the  colon. 

Treatment  The  chief  point  to  insist  on  is  the  absolute  necessity  of  treating  every 

case  of  injury  to  the  abdomen  with  excessive  caution,  as  very  severe  mischief  may  be 
caused  by  violence  and  yet  the  immediate  symptoms  not  be  marked.  Collapse  after  the 
injury,  as  lias  been  shown,  is  by  no  means  a  necessary  consequence;  for  rupture  of  the 
intestine  itself  may  take  place  without  exciting  such  a  condition  ;  indeed,  a  patient  may 
walk  after  a  ruptured  liver  or  intestine.  The  surgeon,  therefore,  should  be  guarded  in  his 
prognosis  as  well  as  careful,  watchful,  and  expectant  in  treatment. 

In  every  case  absolute  rest  should  be  secured  and  maintained.    If  the  injury  be  slight, 
convalescence  will  soon  be  established  by  such  treatment ;  if  severe,  secondary  bad  results  - 
may  be  prevented,  and,  at  any  rate,  be  relieved.    No  case  of  abdominal  injury  can  be 
pronounced  well  within  a  fortnight. 

If  local  tenderness  exists,  fomentations  or  cataplasms  should  be  used  ;  and  if  it  amounts  , 
to  pain,  leeches  in  large  numbers  (twenty  or  thirty)  must  be  applied.    In  some  cases, 
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however,  the  application  of  ice  gives  more  relief.  Opium  should  always  be  given  in 
small  and  repeated  doses,  as  it  allays  pain,  assists  wonderfully  in  maintaining  rest  to  the 
injured  peritoneum  and  viscera,  and  tends  materially  to  arrest  inflammatory  action. 

The  patient  should  be  kept  free  from  all  excitement,  and  as  little  nourishment  admin- 
istered by  the  mouth  as  will  suffice  to  sustain  life  ;  if  the  intestines  are  believed  to  have 
been  ruptured,  starvation  treatment  must  be  carried  out.  "Whatever  is  given  should  be 
liquid  and  cold.  Milk  and  ice  is  the  best  and  simplest  combination,  and  upon  this  life 
can  be  sustained  without  difficulty.  If  great  thirst  exists,  ice  may  be  given  ;  but  this 
must  be  administered  with  caution,  as  the  case  already  quoted  well  illustrates.  When 
the  intestine  is  believed  to  be  injured,  the  allowance  of  fluid  must  be  very  scanty,  the 
patient's  powers  being  kept  alive  by  enemata  of  beef-tea  administered  in  small  quantities, 
say  three  or  four  ounces  repeated  at  short  intervals. 

[If  the  presumption  of  rupture  of  a  hollow  viscus  is  strong,  abdominal  section,  with  the 
idea  of  suturing  the  laceration,  may  be  justifiable  in  some  cases.] 

On  no  account  ought  a  purgative  to  be  administered.  This  rule  is  golden  in  these 
cases,  and  should  never  be  deviated  from  ;  as  by  infringing  it  in  a  careless  moment,  the 
whole  of  nature's  processes  in  repairing  the  injury  may  be  undone,  and  irreparable  mis- 
chief follow.  Constipation  is  the  sign  of  a  passive  condition  of  bowel  to  the  preservation 
of  which  all  our  treatment  is  directed,  a  purgative  being  merely  an  irritant,  and  in  its 
effects  absolutely  destructive. 

In  all  cases  the  prognosis  and  treatment  should  be  most  guarded,  cautious,  and  expec- 
tant ;  and,  in  all,  the  state  of  the  bladder  should  be  well  attended  to,  for  retention  of  urine 
from  disturbed  nerve  influence  is  a  common  accompaniment  and  must  not  be  overlooked. 

Rupture  of  the  kidney  is  an  accident  from  which  recovery  is  more  common  than 
from  any  other  viscus.  Its  position  in  the  loins  outside  the  peritoneal  cavity  being 
doubtless  a  sufficient  explanation  of  this  fact  ;  indeed,  when  not  very  severe  and  uncom- 
plicated with  other  injuries,  such  cases  usually  do  well.  It  is  generally  known  by  an 
attack  of  hematuria  and  local  pain  following  a  blow  on  the  lumbar  region.  The  hematuria 
may  be  but  slight  and  passing,  or  not  show  itself  till  the  second  day.  It  may  cease  also 
after  the  lapse  of  two  or  three  days,  when  it  is  probable  that  only  a  contusion  of  the  kidney 
had  taken  place,  for  in  more  severe  injuries  the  bleeding  may  last  fifteen  days  or  even 
more.  At  times  clots  will  be  passed,  assuming  the  shape  of  the  ureter,  and  I  have  before 
me  the  notes  of  some  half  dozen  cases  in  which  these  symptoms  were  present,  and  from 
which  recovery  took  place.  These  clots,  however,  at  times  give  rise  to  retention  of  urine 
by  blocking  up  the  urethra.  Retraction  of  the  testicle  is  an  occasional  symptom,  and  so 
is  pain  in  the  course  of  the  ureter. 

The  treatment  to  be  pursued  in  these  cases  is,  rest  in  bed  and  milk  diet.  In  some 
cases  where  the  bleeding  is  profuse,  a  grain  of  the  acetate  of  lead  may  be  given  with  half 
a  grain  of  opium  three  times  a  day,  or  gallic  acid  in  ten-grain  doses.  The  tincture  of 
ergot  in  full  doses  is  also  a  valuable  drug  under  similar  circumstances.  Opium,  however, 
should  be  given  with  caution. 

When  the  organ  is  crushed,  the  injury  is  likely  to  be  complicated  with  other  mischief,  and, 
under  such  circumstances,  peritonitis  and  hemorrhage,  singly  or  combined,  generally  prove 
fatal.  When  the  organ  is  single  and  becomes  injured,  a  fatal  result  is  also  likely  to  occur. 
In  page  125  of  my  '  Clinical  Surgery'  I  have  recovered  such  a  case. 

When  peritonitis  exists,  opium  is  of  great  value  ;  where  urinary  abscess  in  the  loins 
follows,  as  it  occasionally  does,  particularly  in  gunshot  wounds,  the  surgeon  must  make  a 
free  incision  into  it  on  the  outer  border  of  the  quadratus  lumborum  muscle. 

Rupture  of  the  ureter  was  first  noticed  by  Stanley  in  the  'Med.-Chir.  Trans.,' 
vol.  xxvii,  and  in  the  two  cases  he  related,  a  fluctuating  tumor  formed  by  the  effusion  of 
urine  existed  in  both.  Poland,  in  the  i  Guy's  Rep.'  for  1868,  has  recorded  a  third  case; 
but  beyond  these  no  others  are  on  record.  Four  cases  of  wounded  ureter  are,  however, 
published  by  Hennen  ('  Mil.  Surg.').  In  all  these  cases  it  seems  the  ureter  was  ruptured 
by  stretching,  its  renal  end  having  suffered  ;  and  I  have  seen  two  of  these  which  occurred 
in  the  practice  of  my  colleague  Mr.  Howse. 

The  symptoms  are  very  obscure,  particularly  where  no  external  wound  exists ;  indeed, 
there  are  none  to  indicate  the  nature  of  the  accident  in  its  early  stage.  At  a  later  period 
a  lumbar  tumor  may  appear  of  a  cystic  nature  caused  by  the  retention  of  the  secreted 
urine,  and  there  maybe  more  or  less  peritonitis.  When  a  lumbar  swelling  exists,  tapping 
the  cavity  should  be  performed,  the  operation  being  repeated  from  time  to  time  as  the  fluid 
re-collects,  the  kidney  in  time  probably  ceasing  to  secrete.  When  this  treatment  fails, 
there  is  little  doubt  that  a  free  opening  into  it  in  the  loin  is  the  correct  treatment.  Under 
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otlier  circumstances,  the  case  must  be  treated  as  all  others  of  abdominal  injury,  by  rest 
and  o|)ium. 

Mr.  Holmes  records  in  the  '  Med.-Chir.  Trans.'  for  1877,  vol.  xlii,  an  interesting  case 
of  wound  of  the  ureter  which  occurred  in  a  boy  set.  13,  where  a  clasp  knife  had  entered 
his  liody  from  behind,  upwards  and  outwards  just  on  the  right  of  the  middle  line,  and 
about  on  the  level  of  the  posterior  superior  spine  of  the  ilium.  The  wound  discharged 
urine  for  two  weeks  and  then  closed,  the  hoy  recovering. 

Rupture  of  the  gall-bladder  has  been  recorded  as  the  result  of  accident,  and 
when  it  occurs,  death  is  usually  rapid.  The  accident  is  marked  by  extreme  collapse  and 
pain  in  the  seat  of  injury.  Poland,  in  his  '  Fothergillian  Prize  Essay,'  has  given  us  such 
a  case,  and  Dr.  Fergus,  in  the  •  Med.-Chir.  Trans.,'  vol.  xxxi,  has  recorded  another.  In 
one  the  death  occurred  from  collapse,  and  in  the  other  from  peritonitis. 

Rupture  of  the  hepatic  duct  may  also  occur.  In  Poland's  Fothergillian  Essay 
such  an  instance  is  recorded,  and  occurred  in  a  boy  as  the  result  of  a  blow  on  the  abdo- 
men, the  accident  being  quickly  fatal.  My  friend  Dr.  Sutton  has  kindly  given  me  the 
details  of  a  second  case,  which  took  place  in  the  London  Hospital  in  1867.  It  was  in 
that  of  a  man,  set.  29,  who  was  knocked  down,  and  the  wheel  of  spring  dray  passed  over 
his  stomach.  He  felt  pain  in  the  right  hypochondriac  region  directly,  and  "  had  hard 
work  to  get  his  breath."  Abdominal  pain  increased  and  jaundice  appeared,  and  for  a 
month  he  kept  his  bed.  On  the  thirtieth  day  after  the  accident,  as  lie  did  not  improve, 
he  was  admitted  into  the  London  Hospital,  under  Drs.  Herbert  Davies,  and  Sutton.  Then 
he  had  abdominal  pain,  tenderness,  and  distension.  There  was  distinct  ascitic  fluctuating 
over  the  abdomen,  and  deep  jaundice.  He  sank  eight  days  after  his  admission,  and 
thirty-eight  days  after  the  accident.  The  autopsy  revealed  the  fact  that  the  hepatic  duct 
was  torn  across  a  quarter  of  an  inch  above  the  spot  where  the  cystic  joins  the  common 
duct ;  no  other  part  of  the  liver  was  injured.  The  abdominal  cavity  contained  quarts  of 
olive-green  bile-stained  fluid,  and  the  peritoneum  was  covered  with  yellow  matter  of  the 
color  and  consistence  of  paint,  which  was  found  to  be  inspissated  bile. 

Rupture  of  the  urinary  bladder  without  fracture  of  the  pelvis  is  also  to  be  met 
with  as  the  result  of  some  abdominal  injury,  and,  when  it  occurs,  is  usually  due  to  ex- 
ternal violence  applied  to  a  distended  organ.  As  a  rule  the  rupture  takes  place  at  its 
posterior  wall,  the  urine  escaping  into  the  peritoneal  cavity,  and  rapidly  causing  death. 
In  exceptional  cases  it  affects  the  anterior  wall,  when  the  urine  infiltrates  the  cellular  tis- 
sue of  the  pelvis.  Birkett  tells  us  ('  Holmes's  Surgery,'  vol.  ii)  that,  with  three  excep- 
tions, all  the  cases  recorded,  terminated  fatally.  In  one  only  of  these  three  was  the 
peritoneum  involved  (Chaldecott's  case,  'Prov.  Med.  Surg.  Journ.,'  184G),  in  the  other 
two  the  extravasation  was  into  the  pelvic  connective  tissue.  Dr.  Stephen  Smith,  of  New 
York,  in  an  able  monograph,  1851,  reports  five  cases  of  recovery  out  of  seventy-eight, 
these  figures  not  including  one  of  Birkett's  (Porter's  case),  consequently  the  recoveries 
reported  amount  to  six. 

The  symptoms  of  the  injury  are  mostly  collapse,  preceded  by  severe  abdominal  pain  and 
ineffectual  attempts  to  micturate.  When  life  be  prolonged  peritonitis  more  or  less  acute 
will  appear.  Dr.  Smith  reports  three  cases  in  which  the  inability  to  urinate  continued, 
and  twelve  in  which  it  returned  on  the  second  or  a  later  day. 

Rupture  of  the  bladder  [and  deep  urethra]  with  fracture  of  the  pelvis  likewise  occurs. 

If  the  surgeon  be  induced  to  pass  a  catheter  from  the  ineffectual  efforts  of  the  patient 
to  pass  urine,  it  will  often  happen,  that  no  success  will  be  achieved,  but  in  some  cases,  a 
vast  amount  of  fluid  will  be  withdrawn,  the  catheter  under  these  circumstances  having 
doubtless  been  passed  through  the  rent  in  the  posterior  wall  of  the  organ  into  the  peritoneal 
cavity.  I  have  known  a  case  where  several  pints  of  fluid  were  drawn  off  under  these 
circumstances. 

Treatment  When  any  time  exists  for  treatment,  the  indications  are  to  allow  of 

a  free  exit  for  the  urine  as  soon  as  secreted,  and  to  check  peritonitis.  A  certain  amount 
of  peritonitis  must  be  looked  upon  as  beneficial,  as  it  tends  towards  the  first  indication  of 
treatment,  the  prevention  of  extravasation,  but  any  excess  of  action  requires  prompt  treat- 
ment. Opium  is  without  doubt  the  best  drug  to  promote  this  end,  a  full  dose  of  the  solid 
or  the  tincture  being  given,  and  followed  up  to  maintain  its  action  ;  absolute  rest,  local 
fomentations,  and  possibly  leeches  are  valuable  adjuncts.  As  little  food  should  be  given 
as  is  absolutely  necessary  to  maintain  life,  and  ice  in  moderation  to  allay  thirst.  The 
bladder  should  he  kept  empty,  the  maintenance  of  a  large  catheter  in  the  viscus,  with  an 
opening  in  the  end,  being  the  best  method,  according  to  Birkett  ;  though  it  seems  proba- 
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ble  that  a  free  incision  through  the  perineum  into  the  organ,  as  in  lithotomy,  is  the  better 
practice,  as  it  is  when  the  bladder  is  ruptured  from  a  fracture  of  the  pelvis. 

[Abdominal  section,  cleansing  of  the  peritoneal  cavity,  which  will  be  found  to  contain 
blood  and  urine,  and  suturing  of  the  torn  bladder  will  often  be  good  surgery.  See  Mr. 
Willett's  valuable  paper  in  St.  Bartholomew's  Hospital  Reports,  xii,  p.  209.] 

Injury  to  the  uterus,  when  large  from  pregnancy,  deserves  a  passing  notice,  for 
such  cases  are  serious.  A  contused  organ  may  inflame,  and  be  followed  by  absorption  or 
miscarriage,  or  should  pregnancy  continue,  its  structure  may  be  so  altered  as  to  he  liable 
to  rupture.  I  have  known  also  an  intra-uterine  fracture  of  a  child's  thigh  to  take  place 
as  a  consequence  of  a  fall.  In  obstetric  works  cases  are  recorded  in  which  a  distinct 
rupture  of  the  organ  followed. 

Rupture  of  an  ovarian  cyst  from  a  blow  is  also  recorded,  and,  under  certain 
circumstances,  a  good  result  may  take  place  ;  all  obstetricians  have  met  with  such  cases. 
As  a  rule,  however,  a  fatal  peritonitis  follows. 

Rupture  of  the  diaphragm  is  an  accident  that  occurs  in  practice,  but  difficult  to 
diagnose.  It  is  generally  the  consequence  of  some  violent  injury,  such  as  a  crash,  or  the 
passage  of  a  heavy  wheel  over  the  waist.  In  such  cases  the  injury  is  complicated,  and 
usually  with  hernia  of  the  abdominal  contents  into  the  thorax.  This  injury  can  only 
occur  on  the  left  side.  Dr.  Wilks,  in  the  '  Lancet'  for  1858,  reported  three  instances  of 
this  diaphragmatic  hernia,  and  pointed  out  that  excessive  thirst  was  the  most  prominent 
symptom  in  each.  I  had  the  opportunity  of  seeing  these  three  cases,  and  others  since 
have  come  under  notice,  and  this  symptom  of  thirst  seemed  to  be  most  characteristic ; 
thirst  insatiable.  In  January,  1872,  a  case  of  this  kind  came  under  my  care  with  this 
symptom  well  marked. 

[Ruptures  of  the  aorta  and  vena  cava  have  been  reported.  Of  the  latter  Otis  has 
collected  five  cases.] 

Wounds  of  the  Abdomen,  involving  Parietes  and  Viscera. 

The  parietes  of  the  abdomen  are  often  wounded  by  sharp  substances,  whether  by  acci- 
dent or  design,  and  so  long  as  the  wounds  are  confined  to  the  parietes  the  danger  is  small. 
When  the  peritoneum  is  punctured  or  perforated,  the  viscera  are  also  probably  involved, 
and,  under  such  circumstances,  the  case  becomes  serious.  In  rare  instances  the  intestines 
protrude,  when  an  additional  element  of  danger  is  added. 

Wounds  of  the  parietes  alone  require  the  same  treatment  as  wounds  of  any 
other  part.  The  surface  should  be  well  cleansed,  and  all  foreign  bodies  removed.  Hem- 
orrhage should  be  arrested  by  torsion  or  ligature,  and  the  edges  of  the  wound  brought 
together  with  sutures.  In  deep  or  lacerated  wrounds,  where  the  risk  of  suppuration 
between  the  muscles  or  fascia  is  great,  absolute  rest  in  the  horizontal  position  should  be 
enjoined,  the  muscles  being  thus  relaxed.  When  suppuration  appears,  the  surgeon  must 
be  careful  to  let  out  all  fluid  either  by  reopening  the  wound,  or,  by  a  fresh  opening.  In 
all  wounds  of  the  parietes,  the  surgeon  should  be  particularly  careful  to  arrest  bleeding  at 
once,  and  to  let  out  anything  like  pus  as  early  as  possible.  All  punctured  wounds  should 
be  left  open ;  when  bleeding  persists,  the  wound  should  be  enlarged  and  the  vessel  secured. 

Penetrating  wounds  of  the  parietes. — There  is  always  a  difficulty  in  diagnos- 
ing these  cases  ;  that  is,  in  making  out  the  true  nature  of  the  accident,  more  particularly 
in  punctured  wounds.  When  the  depth  of  the  wound  is  known  by  the  extent  of  insertion 
of  the  offending  body  and  the  relative  position  of  the  viscera  at  the  wounded  spot  also, 
some  notion  as  to  its  nature  may  be  formed  ;  but  when  no  such  guide  can  be  found,  the 
surgeon  has  to  rest  upon  other  evidences  such  as  surmise  and  probabilities.  As  a  rule, 
where  want  of  evidence  is  felt,  it  is  well  to  treat  the  case  as  serious.  All  penetrating 
wounds  are  serious,  whether  incised,  lacerated,  punctured,  or  gunshot,  but  punctured 
wounds  are  by  far  the  most  common. 

When  the  viscera  are  uninjured,  there  will  be  a  total  absence  of  all  other  symptoms 
beyond  the  parietal  wound,  and  these  negative  symptoms  afford  the  best  positive  evidence 
of  the  simple  nature  of  the  accident.  When  the  viscera  are  injured,  there  will  generally 
be  more  or  less  lasting  syncope,  or  collapse  ;  there  will  probably  be  severe  local  pain,  soon 
becoming  radiating ;  there  will  also  frequently  be  vomiting,  possibly  of  blood,  or  the  pass- 
ing of  blood  from  the  bowel  or  bladder.  If  life  is  prolonged  there  will  be  peritonitis. 
When  the  bowel  or  omentum  protrudes,  when  the  feces,  bile,  urine,  or  blood  appear  at 
the  wound,  the  evidence  is  clear.  The  surgeon,  however,  will  find  much  help  from  col- 
lateral evidence  in  forming  an  opinion  ;  as,  the  size  of  the  wound  compared  with  the 
instrument  that  inflicted  it ;  the  position  of  the  blood  stain  on  the  instrument ;  the  force 
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with  which  the  blow  was  struck  ;  the  direction  of  the  force  in  relation  to  the  position  of 
the  patient ;  and  the  thickness  of  the  abdominal  parietes.  By  all  these  means  an  approxi- 
mate opinion  may  be  formed,  but  in  no  case  can  a  positive  diagnosis  be  made  with 
certainty.    Under  all  circumstances,  however,  the  treatment  must  be  the  same. 

Rest  Absolute  rest  being  an  essential  point,  no  movement  should  be  allowed,  not 

even  for  passing  the  evacuations.  Opium  in  moderate;  or  full  doses,  according  to  circum- 
stances, is  also  demanded,  it  being  well  to  keep  a  patient  under  its  influence  for  several 
days,  by  giving  one  grain  every  four  or  six  hours.  Low  diet,  that  is,  milk  diet,  should 
be  allowed,  all  food  being  given  cold  and  in  small  quantities  ;  ice  to  suck  is  refreshing. 
Purgatives  should  on  no  account  be  given  till  the  nature  of  the  case  is  declared.  With 
respect  to  local  treatment,  the  greatest  simplicity  should  be  employed.  The  wound  should 
he  cleansed,  and  all  bleeding  vessels  secured,  but  anything  like  an  exploration  of  the 
wound  is  to  be  condemned.  All  probing,  Angering,  or  manipulating  the  wound  should  be 
avoided  as  dangerous  and  only  pertaining  to  surgical  curiosity. 

The  abdominal  muscles  should  always  be  relaxed  by  position,  and  the  edges  of  the 
wound,  when  it  is  large,  brought  together  by  sutures.  Water  dressings  should  then  be 
applied.  Punctured  wounds  when  perforating,  like  others,  should  be  left  open.  Even 
after  the  lapse  of  some  days,  when  no  symptoms  of  wounded  viscera  appear,  the  same 
caution  should  be  observed,  two  or  three  weeks  being  always  allowed  before  freedom  is 
given.    Under  all  circumstances  the  condition  of  the  bladder  should  be  inquired  into. 

Penetrating  Wounds,  with  Protruding  Viscera. 

It  is  hardly  necessary  to  remark  that  the  special  risk  of  any  of  these  cases  is  determined 
greatly  by  the  viscus  that  is  involved,  and  the  amount  of  injury  it  has  sustained.  Thus, 


Fig.  281. 


Diagram  showing  the  positions  of  the  nbdominal  viscera. 


a  penetrating  abdominal  wound  with  protruding  omentum  is  far  less  dangerous  than  when 
hernia  of  the  intestine  exists,  and  a  protruding  wounded  bowel  is  of  graver  importance 
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than  an  uninjured  one.  It  is  consequently  necessary  for  the  surgeon  in  all  these  cases 
mentally  to  run  over  the  position  of  the  viscera,  in  order  that  lie  may  form  an  opinion  as 
to  the  probabilities  of  the  case.    Fig.  281  will  refresh  his  memory  on  these  points. 

"  Of  the  hollow  viscera  any  portion  of  the  intestinal  canal  may  be  protruded,  from  the 
stomach  to  the  sigmoid  flexure,  according  to  the  situation  and  degree  of  distension  of  the 
viscera.  The  small  intestines  most  frequently,  next  the  large,  then  tin;  stomach,  and, 
lastly,  the  caecum.  Of  the  solid  viscera  the  omentum  is  by  far  (he  most  common,  and  is 
often  associated  with  that  of  the  viscera."    (Poland's  '  Prize  Essay.') 

In  small  wounds  a  limited  hernia  of  the  abdominal  contents  can  alone  take  place,  but 
when  it  occurs,  the  protruded  viscus  is  very  liable  to  be  strangulated.  In  large  wounds 
the  hernia  will  probably  be  of  greater  extent,  but  their  constriction  is  rare. 

When  omentum  protrudes  through  a  recent  wound  and  is  uninjured,  it  should 
be  washed  by  means  of  a  stream  of  water  squeezed  over  it  from  a  sponge  or  emitted  from 
a  syringe,  and  returned  with  all  gentleness,  the  patient  being  placed  in  such  a  position  as 
to  relax  the  injured  muscles.  The  wound  should  never  be  enlarged  to  allow  of  the  return 
of  omentum.  When  the  omentum  has  been  extruding  for  some  time,  and  is  con- 
gested from  incarceration  or  strangulation,  when  it  has  become  inflamed  or  perhaps  slough- 
ing, it  is  well  to  leave  the  mass  alone,  at  least,  it  is  not  wise  to  make  any  attempt  at  its 
reduction.  As  time  goes  on  and  the  projecting  mass  swells  and  granulates,  it  may  be 
well  to  ligature  the  whole  in  halves.  This  should  not  be  done,  however,  for  at  least  two 
weeks  after  its  protrusion.  During  this  time  the  greatest  quiet  should  be  enforced,  and 
moderate  doses  of  opium  given  with  liquid  food.  After  a  few  days,  all  fear  of  peritonitis 
will  have  passed.  Some  prefer  not  to  interfere  with  the  protrusion,  in  the  belief  that  it 
will  wither  up  sooner  or  later,  but  such  a  process  is  tedious,  and  the  application  of  a  liga- 
ture to  it,  moreover,  in  halves  is  rarely  attended  with  any  risk.  If  the  omentum  is  much 
bruised  or  torn  at  the  time  of  injury,  such  injured  portions  may  be  cut  off  and  all  divided 
vessels  secured. 

When  the  bowel  protrudes  through  the  wound  and  is  uninjured  it  should  he 
cleansed  and  returned  under  all  circumstances,  the  wound  being  carefully  enlarged  in  the 
course  of  the  muscular  fibres  for  the  purpose,  should  its  reduction  be  otherwise  impossible. 
To  facilitate  this,  the  muscle  should  be  relaxed,  and  the  parts  last  descended  returned 
first.  [If  the  gut  is  greatly  distended  with  gas,  it  may  be  aspirated.]  In  returning  the 
intestine  the  pressure  should  be  directly  backwards  ;  if  made  obliquely,  the  bowel  may  be 
pushed  up  beneath  the  fascia  or  muscles,  and  thus  outside  the  peritoneum.  The  wound 
should  be  closed  by  sutures  and  treated  as  already  described. 

When  the  protruded  bowel  is  gangrenous,  it  must  be  left  in  situ  to  slough  and  that  an 
artificial  anus  may  form,  the  wound  in  the  abdominal  parietes  being  enlarged;  but  where 
there  is  a  prospect  of  its  recovery,  the  abdominal  cavity  is  its  best  place. 

When  the  intestine  is  wounded  and  the  opening  a  mere  prick,  through  which 
no  intestinal  contents  exude,  the  bowel  may  be  returned,  a  few 
Fig.  282.  hours  being  enough  for  the  wounded  part  to  become  sealed  by 

plastic  exudation  and  repair  to  be  completed.  When  the  mucous 
lining  protrudes,  the  opening  should  be  tied  by  a  single  ligature. 
When  the  wound  is  sufficiently  large  to  permit  of  the  escape  of 
the  visceral  contents,  it  must  be  stitched  up  with  one  of  the  forms 
of  suture  seen  in  Fig.  37  or  282,  cleaned  and  returned,  the  ends 
of  the  sutures  being  cut  off  close. 

When  the  wound  involves  nearly  the  whole  calibre  of  the  bowel, 
it  is  wiser  to  stitch  the  edges  of  the  bowel  to  those  of  the  wound, 
thereby  making  an  artificial  anus,  than  to  stitch  the  two  divided 
ends  of  the  intestine  together,  and  to  return  the  whole  into  the 
abdominal  cavity.    Pollock  ('  Holmes's  Surgery,'  vol.  ii)  says, 
however,  if  the  division  be  caused  by  a  clean  sharp  instrument,  the 
extremities  may  be  brought  together  with  sutures  and  returned  ; 
but  if  the  separation  be  the  result  of  an  irregular  lacerated  wound, 
illustrating  one  form  of    as  from  gunshot,  &c,  we  should  not  hesitate  to  fix  the  edges  to 
application  of  suture  to  the    t]ie  external  wound,  and  risk  the  chance  of  an  artificial  anus, 
interne.    The  thread  is    When  the  bowd  .g  8titched  to  the  edges  of  the  external  wound 

made  thick  for  the  sake  of  .  .       .  .. °       _    .  ,  . 

„,.„  care  should  be  taken  to  maintain  the  line  ot  the  canal  as  much  as 

I  l<Til  1  III  5S, 

For  another,  vide  rig.  37,  p.  possible  and  not  to  draw  the  intestine  more  out  of  its  position  than 
123.  is  absolutely  necessary. 
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The  general  and  local  treatment  of  all  these  cases  is  similar  to  that  already  laid  down 
for  the  treatment  of  other  abdominal  and  visceral  injuries. 

Penetrating  abdominal  wounds  complicated  with  wounds  of  the  vis- 
cera, but  without  protrusion,  are,  doubtless,  far  more  serious  than  any  that  have 
been  hitherto  considered,  and  their  effects  depend  greatly  on  the  condition  of  the  viscus 
when  wounded.  Thus  the  puncture  of  a  distended  stomach,  intestine,  or  bladder,  will  to 
a  certainly  lie  followed  by  extravasation  into  the  abdominal  cavity,  and,  as  a  result,  by 
great  shock  and  diffuse  peritonitis  ;  whereas  these  organs,  when  empty,  and  therefore 
contracted,  may  receive  a  limited  injury  without  any  such  consequences  taking  place, 
local  inflammation  rapidly  arising  under  these  circumstances  and  sealing  the  wound. 

Nevertheless,  remarkable  cases  of  recovery  after  impalement  are  on  record,  and  not  the 
least  is  that  of  a  boy,  rct.  11,  who  fell  upon  a  rick-stake,  the  stake  penetrating  his  body 
for  seventeen  and  a  half  inches.  It  entered  the  abdominal  cavity  in  the  right  groin, 
beneath  Poupart's. ligament,  passed  through  it  to  the  left  side  into  the  thorax,  through  the 
diaphragm — displacing  the  heart  and  pushing  it  to  the  right  side  of  the  sternum — into 
the  left  lung  and  passed  out  of  the  chest  between  the  seventh  and  eighth  ribs  into  the 
axillary  space.  The  stake  was  removed  four  hours  after  its  introduction,  and  not  a  tea- 
spoonful  of  blood  was  lost.  Some  intestine  which  protruded  from  the  wound  in  the  groin 
was  replaced,  and  the  inguinal  wound  stitched  up.  Opium,  with  calomel,  was  freely  given 
subsequently,  and  in  six  weeks  the  boy  was  able  to  sit  up,  play,  and  eat  his  ordinary  food. 
Five  months  after  the  accident  he  was  free  from  pain,  and  able  to  walk  freely.  The  ease 
occurred  in  the  practice  of  Mr.  Reynolds,  of  Thame,  Oxon,  and  is  recorded  in  the  'Med. 
Times  and  Gaz.,'  Sept.  23,  1871.  The  chief  risks  of  wounds  of  the  viscera  when  the 
solid  organs  become  implicated  are  hemorrhage,  and  when  the  hollow,  extravasation. 
"When  the  contents  of  the  wounded  organ  escape  externally  through  the  wound,  the 
danger  of  the  case  is  undoubtedly  lessened.  When  the  stomach  is  supposed  to  be  wounded 
by  a  puncture  the  utmost  care  is  called  for  to  prevent  the  administration  of  any  food; 
indeed,  nothing  should  enter  the  stomach  for  several  days,  and  life  should  be  maintained 
by  nutrient  enemata,  because  to  excite  any  action  of  the  organ  would  undo  what  nature 
may  have  done  for  the  repair  of  the  injury,  and  thus  jeopardize  life  by  increasing  the  risk 
of  extravasation. 

When  the  intestine  is  wounded  or  suspected  to  have  been  wounded,  the  same  care  is 
necessary,  although  ice  or  iced  milk  in  limited  quantities,  may  be  allowed  to  satisfy  thirst. 

[An  interesting  case  of  punctured  wound,  where  recovery  followed  though  the  liver  and 
gall-bladder  were  involved,  is  recorded  in  '  Surgery  in  the  Pennsylvania  Hospital,'  page 
213.] 

Opium,  of  course,  should  be  given,  and  is  best  administered  by  suppositories — the 
morphia  suppositories  of  the  Pharmacopoeia  being  the  best  preparation  to  employ  in  all 
c;i-es  of  abdominal  surgery.  The  principles  of  treatment,  however,  are  the  same  as  have 
been  laid  down  in  former  pages.  In  all  penetrating  wounds  of  t lie  abdomen  in  which  any 
evidence  of  wounded  viscera  exists,  the  local  wound  shoidd  be  left  open,  or  covered  only 
with  a  loose  covering;  for  to  close  the  wound  so  as  to  prevent  the  escape  of  the  contents 
of  the  wounded  viscus  externally,  would  be  to  close  the  only  gate  through  which  return 
to  health  is  possible. 

Abnormal  Anus,  Fecal  Fistula. 

Confining  the  term  "  artificial  anus"  to  the  surgical  operation  of  forming  an  anus 
otherwise  than  natural  for  the  relief  of  intestinal  obstruction,  whether  by  colotomy  or 
enterotomy,  an  "  abnormal  anus,"  or  intestinal  fistula— -fecal  fistula — or  an  unnatural 
communication  between  the  intestinal  canal  and  the  outside  of  the  body,  is  generally  the 
result  of  a  sloughing  or  ulcerating  bowel  in  strangulated  hernia  ;  although  it  may  occur, 
either  from  a  wound  of  the  intestine  from  some  external  cause,  or,  from  a  perforation  of 
the  intestine  from  an  ulcerating  process  originating  from  within. 

When  it  follows  a  hernia,  the  opening  is  usually  at  the  neck  of  the  hernial  sac ;  when 
it  follows  a  wound,  at  the  seat  of  injury;  when  it  is  the  result  of  some  ulcerative  process 
originating  from  within,  the  fecal  abscess  may  burrow  into  the  pelvis  (opening  into  the 
vagina,  bladder,  or  even  bowel  again),  or  between  the  abdominal  muscles,  and  makes  its 
appearance  in  the  groin,  iliac  fossa,  or  loin.  When  the  opening  is  large  and  direct  into 
the  bowel  it  has  been  called  "  artificial  anus  ;"  when  small,  indirect,  or  fistulous,  "fecal  or 
intestinal  fistula." 

The  most  important  point,  however,  connected  with  this  subject  has  reference  to  the 
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amount  of  intestine  involved.  When  only  a  small  portion  of  its  calibre  has  been  lost, 
tlie  fistula  generally  will  be  small ;  when  a  large  portion  of  its  calibre  or  a  whole  knuckle 
has  been  involved,  the  fecal  orifice  will  be  large.  Under  these  circumstances  the  two  ori- 
fices communicating  with  the  upper  and  lower  ends  of  the  bowel  respectively  can  gene- 
rally be  made  out,  a  ibid  of  membrane  formed  by  the  junction  of  the  bent  tube  standing 
as  a  partition  between  the  two  portions  of  the  gut.  At  times,  this  partition  will  project 
so  far  forward  as  to  close  completely  the  orifice  of  the  lower  part  of  the  bowel,  and  this 
is  the  usual  state  of  affairs  when  a  complete  knuckle  of  bowel  has  been  involved  in  the 
disease,  and  under  these  circumstances  a  cure  by  natural  processes  is  almost  impossible. 
At  other  times  the  partition  will  be  but  limited,  and  a  portion  only  of  the  contents  of  the 
bowel  will  pass  externally,  the  other  portion  taking  its  normal  course  downwards  towards 
the  anus,  when  it  is  more  than  probable  that  nature  alone,  or  but  slightly  assisted  by  art, 
will  effect  a  cure.  When  the  orifice  is  large,  there  is  almost  always  some  prolapse  of  the 
bowel.  Under  all  these  conditions,  the  intestines  within  the  abdomen  are  closely  con- 
nected by  means  of  adhesions  to  the  external  orifice  ;  the  serous  surface  of  the  intestine 
becoming  firmly  fixed  to  that  of  the  opening  in  the  abdominal  parietes.  Beyond  these 
adhesions  it  is  rare  to  find  other  coils  of  intestine  adherent  about  the  part ;  on  the  con- 
trary, the  parts  are  otherwise  usually  so  free  that  coils  of  bowel  will  be  found  separating 
the  two  portions  of  intestine  that  are  adherent  at  the  wound,  and  may  so  dip  down  between 
them  as  to  push  forward  a  serous  sac  into  the  artificial  opening,  and  even  to  form  a  hernia. 
The  nature  of  the  discharging  fluid  will  fairly  indicate  the  portion  of  the  bowel  involved: 
when  well-formed  feces  pass,  the  large  or  lower  part  of  the  small  intestine  is  probably  the 
seat;  when  the  fluid  is  thin  and  inoffensive,  the  jejunum  is  indicated.  The  yellow  semi- 
feculent  contents  of  the  ileum  can  generally  be  recognized.  The  nearer  the  opening  is  to 
the  stomach  the  worse  is  the  prognosis,  as  nutrition  under  such  circumstances  must  be 
seriously  interfered  with.  The  nearer  it  is  to  the  lower  end  of  the  canal,  the  better  are 
the  prospects  of  life. 

Treatment  When  the  orifice  is  fistulous  and  the  canal  below  the  fistula  is  fairly 

open  for  the  passage  of  feces,  a  cure  may  with  some  certainty  be  looked  for  by  natural 
processes,  and  such  a  result  is  by  no  means  unusual  in  the  artificial  anus,  which  is  met 
with,  after  the  return  of  a  small  hernia  into  the  abdomen,  and  particularly  of  a  femoral. 
In  these  cases  the  surgeon  has  little  more  to  do  than  to  keep  up  the  strength — giving 
simple  nutritious  diet,  maintaining  perfect  cleanliness  of  the  wound,  and  applying  gentle 
pressure  to  the  part.  When  the  fistulous  communication  is  larger,  the  same  treatment 
must  be  employed,  though  with  less  hope  of  success.  Lawrence  recommended  the  con- 
stant use  of  a  truss  in  these  cases  to  prevent  prolapsus,  and  Pollock  strongly  advocates 
the  importance  of  the  recommendation,  adding,  that  "a  compress  of  linen  placed  on  the 
opening,  with  a  larger  pad  over  it,  and  a  truss  applied  over  the  whole,  will,  in  a  great 
measure,  restrain  the  contents  as  well  as  prevent  the  protrusion  of  the  bowel."  To  assist 
the  contraction  of  small  fistula?,  the  edges  may  be  cauterized  or  even  pared,  a  plastic 
operation  being  justifiable  under  certain  circumstances. 

With  respect  to  surgical  interference  in  these  cases,  the  recommendations  I  have  to 
offer  are  not  very  satisfactory.  Dupuytren  suggested  an  operation  to  get  rid  of  the  pro- 
jecting fold  or  septum  that  has  been  described.  He  did  this  by  an  instrument  called  an 
enterotome,  a  pair  of  forceps  with  one  blade  grooved,  into  which  the  other  closed,  the 
approximation  of  the  blades  being  regulated  by  a  screw.  The  septum  was  crushed  between 
the  blades  and  so  held  till  its  destruction  was  effected.  The  instrument,  as  a  rule,  came 
away  about  the  seventh  day,  and,  Dupuytren  says,  "  by  the  division  and  loss  of  substance, 
the  ridge  and  the  double  septum  which  separate  the  two  ends  of  the  bowel  are  destroyed 
so  as  to  re-establish  the  interrupted  communication  between  them,  and  restore  the  natural 
course  of  the  aliment  and  feces."  Jobert  advises  the  pressure  of  the  instrument  to  be 
gradual,  fatal  cases  having  occurred  when  Dupuytren's  rapid  process  has  been  employed. 
The  theory  of  this  operation  is  good  ;  and  is  based  on  nature's  own  process;  for  I  have 
seen  the  septum  of  an  artificial  anus  ulcerated  through,  by  natural  processes,  leaving  an 
opening  through  which  feces  passed  from  the  upper  to  the  lower  bowel,  a  narrow  band 
above  alone  existing  to  prevent  a  freer  feculent  flow.  The  success  of  the  operation  has  also 
been  good ;  inasmuch  as  out  of  forty-one  operations  recorded  by  Dupuytren,  twenty-nine 
recovered,  nine  were  relieved  and  three  died.  In  this  country,  the  operation  has  been 
little  practised.  Dr.  Buchanan,  of  Glasgow,  however,  has  recorded  a  successful  case. 
(<  Edin.  Med.  Journ.,'  18G9.) 

When  a  fecal  abscess  has  formed  in  the  abdominal  walls,  the  sooner  it  is  opened  the 
better,  and,  when  opened,  the  incision  should  be  free.    In  abscesses  connected  with  the 
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ccecum  or  its  appendage,  this  rule  is  important,  and,  if  acted  upon,  good  results  may  be 
anticipated.  For  intestinal  fistula  opening  directly  into  the  vagina  little  can  be  done 
surgically  beyond  attending  to  the  general  condition  of  the  patient,  giving  nutritious  food, 
though  not  such  as  is  likely  to  distend  the  bowel,  and  observing  perfect  cleanliness  of  the 
passage.  The  external  opening  should  be  enlarged,  however,  if  anything  like  retained 
pus  exist.  Under  these  circumstances,  a  natural  recovery  may  take  place.  In  recto- 
vaginal fistula',  plastic  operations  are  most  successful. 

When  the  bowel  has  ulcerated  into  the  bladder,  natural  processes  appear  to  be  rarely 
capable  of  effecting  a  cure,  and  under  such  circumstances,  to  save  the  patient  from  the 
miseries  caused  by  the  passage  of  solid  feces  into  the  bladder,  the  operation  of  colotomy 
may  be  entertained.  I  have  performed  this  operation  on  four  occasions  under  these  cir- 
cumstances with  success,  the  operation  in  all  giving  great  relief.  One  of  my  patients  is 
now  (1878)  alive,  free  from  all  pain,  the  operation  having  been  performed  on  July  5th, 
1870  ('Clin.  Soc.,'  1872).  In  another  case  operated  upon  in  August  lGth,  1869,  the 
gentleman  lived  to  March,  1875,  and  died  from  heart  disease  at  the  age  of  70.  The  third 
died  from  some  kidney  affection  some  months  after  the  operation  ('  Med.  Chir.  Rev.,' 
18G9).  The  fourth  died  some  weeks  after,  from  the  cancerous  affection  for  which  the 
operation  was  demanded,  but  free  from  all  pain. 

Foreign  Bodies  in  the  Stomach  and  Intestines. 

Foreign  bodies  are  often  taken  into  the  stomach  from  accident  and  design,  and  the 
records  of  cases  prove  that  from  the  absence  or  mildness  of  symptoms,  no  surgeon  should 
pronounce  against  the  possibility  of  their  introduction.  They  are  passed  as  often  as  not 
per  anum  without  giving  rise  to  very  distressing  symptoms  ;  although  when  retained  they 
cause  nothing  but  evil.  Smooth  hard  bodies  such  as  coins  and  stones,  as  a  rule,  pass 
readily  without  giving  rise  to  any  or  other  than  slight  colicky  symptoms,  but  sharp  and 
pointed  bodies,  such  as  bones,  pins,  knives,  &c,  give  rise  to  such  as  vary  according  to  the 
position  of  the  intestines  at  which  they  become  impacted. 

A  foreign  body  taken  into  the  stomach  may  be  ejected  by  vomiting,  discharged  exter- 
nally through  the  abdominal  parietes,  retained  in  the  stomach,  or  passed  onwards.  In 
Fig.  283  is  illustrated  a  piece  of  iron  wire  that  was  swallowed  by  a  female  lunatic,  aet.  5o, 


Fig.  283. 


Piece  of  iron  wire  discharged  from  abscess  in  abdominal  walls  after  having  been  swallowed.    Natural  size. 

on  March  10th,  1873.  The  symptoms  that  followed  were  so  slight,  that  some  doubts  as 
to  the  occurrence  existed,  and  it  was  not  till  May  15th,  two  months  later,  when  a  swelling 
was  detected  in  the  right  of  the  umbilicus,  that  the  history  was  credited.  The  swelling 
rapidly  increased  and  opened  on  May  20th,  and  the  point  of  the  iron  wire  projected.  This 
was  withdrawn  by  Dr.  T.  B.  Dyer,  the  surgeon  of  Colney  Hatch,  and  a  rapid  recovery 
followed,  no  single  bad  symptom  making  its  appearance.  My  friend  Mr.  Lund,  of  Man- 
chester,  has  likewise  recorded  a  similar  case  in  the  '  Liverpool  and  Manchester  Med.  Surg. 
Reports'  for  1873.  When  retained,  a  foreign  body  may  rest  without  giving  rise  to  very 
serious  symptoms — a  rare  result — or  set  up  ulceration  which  may  in  its  turn  give  rise  to  a 
fatal  peritonitis.  In  the  more  fortunate,  it  will  be  passed  on  through  the  canal  and  dis- 
charged. 

To  prove  these  points,  the  reader  may  refer  to  Mr.  Pollock's  article  in  '  Holmes's  Sys- 
tem,' vol.  ii,  where  he  gives  a  case  in  which  a  lady  vomited  a  gold  plate  three-quarters  of 
an  inch  long,  with  two  false  teeth,  after  it  had  been  lodged  in  the  oesophagus  for  nineteen 
and  in  the  stomach  for  ninety-seven  days.  Another  case,  that  of  Mr.  Taylor,  of  Edin- 
burgh, in  which  a  patient  passed  per  anum,  three  days  after  swallowing  it,  an  artificial 
plale  with  six  teeth  an  inch  and  three-quarters  long.  And  a  third  is  on  record  in  which 
a  lady  passed  per  anum,  six  months  after  she  had  swallowed  it,  a  plate  two  and  a  quarter 
inches  in  diameter  with  tour  teeth. 

A  remarkable  ease  of  this  kind  has  been  recently  recorded  in  the  Thirtieth  Report  of 
the  Commissioners  in  Lunacy,  1876.  A  woman  set.  43  (having  made  previously  many 
suicidal  attempts),  on  July  31st,  1875,  swallowed  thirteen  screws,  each  screw  consisting 
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of  a  body  2\  inches  long  and  |  inch  thick,  a  raised  collar  nearly  f  inch  in  diameter,  and 
a  square  head  ;  the  whole  thirteen  screws  weighing  24  ounces.  She  was  fed  on  pudding 
and  gruel,  morphia  was  injected  subcutaneously  to  relieve  pain,  and,  after  a  few  days 
ounce  doses  of  castor  oil  were  given  daily.  On  the  forty-first  day,  the  first  of  the  screws 
passed  by  the  bowel,  and,  by  the  end  of  the  sixth  month,  the  last  came  away.  The  screws 
in  their  passage  had  lost  4|  ounces  in  weight.  This  case  occurred  in  the  Bristol  Asylum, 
under  the  care  of  Dr.  Thompson.  Poland  has  also  recorded  in  his  prize  essay  the  case  of 
a  lunatic  who  died  from  ulceration  of  the  duodenum  owing  to  the  pressure  of  a  spoon 
handle  that  had  been  swallowed  about  three  months  before,  with  thirty  others,  besides 
nails,  pebbles  and  pieces  of  iron.  These  foreign  bodies  were  extracted  from  the  stomach 
after  death,  and  weighed  in  all  forty  ounces.  The  most  complete  list  of  cases  of  foreign 
bodies  in  the  digestive  canal  will  be  found  in  the  '  Union  Medicale'  for  November,  1874, 
by  Dr.  Mignon. 

In  Guy's  Museum  (Prep.  1800)  there  is  an  enlarged  and  thickened  stomach  of  a  sailor 
who  had  swallowed  clasp  knives.  He  was  aet.  23,  and  in  June,  1799,  he  swallowed  four 
clasp  knives  which  were  discharged  from  the  bowels.  In  March,  1805,  he  swallowed 
from  fifteen  to  twenty  more,  after  which  his  health  became  impaired.  He  vomited  the 
handle  of  one  and  passed  portions  of  the  blades  of  others,  and  in  March,  1809,  died  in  a 
state  of  exhaustion.  After  death  one  blade  was  found  perforating  the  colon  opposite  the 
kidneys,  but  without  extravasation  of  feces,  and  another  was  fixed  across  the  rectum.  In 
the  stomach,  too,  were  numerous  blades  partially  dissolved,  or  between  thirty  and  forty 
fragments  in  all. 

At  times,  intestinal  calculi  form  from  the  agglomeration  of  hair,  husk,  particularly  oat 
husks,  or  other  foreign  substances,  and  prove  fatal.  Dr.  Down  has  recorded  such  a  case 
('Path.  Trans.,'  18G7),  in  a  boy,  aet.  13,  who  died  of  exhaustion  after  15  days'  illness. 
Not  many  years  ago  I  saw  an  artist,  aet.  36,  who  died  from  intestinal  obstruction,  through 
whose  abdominal  walls  a  globular  indurated  mass  was  readily  felt  on  the  right  of  the  um- 
bilicus. I  suspected  it  to  be  made  up  of  hair,  for  he  was  in  the  habit  of  sucking  to  an 
excess  the  paint  brushes  of  his  pupils,  but  the  diagnosis  could  not  be  verified  after  death. 

Treatment  Eest,  in  the  horizontal  position  and  expectant  treatment  are  in  these 

cases  the  two  essential  points  to  be  observed,  and  purgatives  should  on  no  account  be 
given.  The  "  smasher,"  according  to  Pollock,  who  constantly  swallows  false  coin,  when 
caught  in  the  act  of  passing  it,  avoids  purgatives,  but  takes  a  constipating  diet,  sucli  as 
hard-boiled  eggs  and  cheese,  together  with  his  usual  food,  thinking  that  the  money  is 
more  likely  to  be  caught  and  consequently  passed  in  a  bulky  stool  than  in  a  liquid  one. 
The  surgeon  should  act  on  this  principle.  When  the  foreign  body  becomes  impacted  in 
the  stomach  or  intestine,  or  sets  up  inflammatory  action  and  peritonitis,  the  thought  of 
opening  the  abdomen  may  be  entertained  ;  that  is,  the  surgeon  may  assist  natural  pro- 
cesses when  they  are  doing  their  best  to  get  rid  of  the  foreign  substances  by  ulceration,  and, 
when  the  foreign  body  is  large  and  clearly  cannot  be  passed,  the  surgeon  should  open  the 
stomach  by  gastrotomy,  ten  cases  out  of  eleven  in  which  this  operation  has  been  per- 
formed having  recovered.  (  Vide  paper  by  Dr.  Pooley,  of  New  York,  '  Richmond  Med. 
Journ.,'  April,  1875.) 

Gastrotomy  and  Gastrostomy. 

When  the  stomach  has  to  be  opened  for  the  removal  of  a  foreign  body  the  operation  is 
rightly  described  as  that  of  "  gastrotomy."  When  the  same  operation  is  performed  with 
a  view  to  establish  a  permanent  fistula  for  the  introduction  of  food,  as  first  performed  by 
Sedillot  in  1849,  and  described  by  him  as  gastro-stomie,  the  term  "gastrostomy"  seems  to 
be  the  more  applicable  term.  This  change  has  been  suggested  by  Dr.  Pooley,  of  New 
York,  and  it  seems  so  apposite  that  I  now  adopt  it.  fGastrotomy  is  still  used  by  some, 
unfortunately,  to  signify  an  incision  through  the  abdominal  wall.  This  incorrect  applica- 
tion should  be  avoided.] 

That  the  operation  of  gastrotomy  is  not  necessarily  fatal  is  proved  by  the  fact,  that  it 
has  been  performed  at  least  eleven  times,  and  in  ten  with  success,  and  though  in  the 
twenty-one  cases  in  which  gastrostomy  has  been  undertaken  for  cancer,  life  has  been  never 
prolonged  for  more  than  forty  days  (Sydney  Jones's  case,  '  Lancet,'  May  15th,  1875),  the 
evidence  of  the  relief  that  it  has  afforded  to  those  who  have  been  subjected  to  it  is  suffi- 
cient to  prove  that  it  is  based  on  a  sound  principle  and  a  humane  praciice,  for  it  ought  to 
be  remembered  that  in  the  twenty-one  eases  in  which  it  was  performed,  it  was  undertaken 
more  with  a  view  of  mitigating  the  horrors  of  a  death  from  hunger  and  thirst,  and  of 
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prolonging  what  remained  of  life  than  from  any  curative  object,  for  in  every  instance  the 
cause  of  the  obstruction  was  cancerous  stricture  of  the  oesophagus.  I  have  had  an  oppor- 
tunity of  watching  the  progress  of  three  of  these  cases  under  the  care  of  my  colleagues, 
Messrs.  Cooper  Forster  and  Durham,  and  of  two  under  my  own  care  ;  and  I  am  tree  to 
acknowledge  that  the  advantages  given  by  the  operation  are  worth  the  risk,  and  that  if 
life  were  not  prolonged,  it  was  certainly  rendered  more  endurable. 

When,  however,  the  operation  is  performed  for  a  cicatricial  stricture,  better  results  may 
be  expected,  as  proved  by  the  records  of  the  following  interesting  cases,  operated  upon  at 
Rostock  by  Dr.  Trendelenburg,  March  8th,  187G  ('Med.  Record,'  March,  1878)  ;  and  in 
Paris  by  M.  Verneuil  ('  Gaz.  des  Hop.,'  Oct.  28th,  1876  ;  '  Lancet,' Jan.  13th,  1877). 

Trendelenburg's  case  was  in  a  lad  who  had  swallowed  some  sulphuric  acid  six  months 
previously,  and  the  stricture  was  in  the  lower  end  of  the  gullet.  An  incision  was  made 
parallel  to  and  one  inch  below  the  left  ribs,  and  a  very  small  opening  into  the  stomach. 
Tlie  sutures  were  passed  through  the  whole  thickness  of  the  abdominal  parietes  and  stomach, 
and  a  rapid  recovery  followed  the  operation.  At  the  end  of  the  fifth  month  the  weight  of 
the  boy's  body  had  increased  by  one-fourth.  The  boy  took  food  as  usual  by  the  mouth, 
masticated  it,  and  then  blew  the  contents  of  his  mouth  through  a  long  elastic  tube  directly 
from  the  mouth  into  the  cavity  of  the  stomach. 

Verneuil's  patient  was  a  mason,  ait.  17,  and  the  stricture  a  cicatricial  one,  due  to  the 
accidental  swallowing  of  some  caustic  potash  on  February  4th,  1876.  CEsophagotomv 
was  out  of  the  question,  as  the  stricture  was  situated  low  down  in  the  tube,  and  relief  was 
called  for  because  swallowing  was  impossible.  On  June  26th  gastrostomy  consequently 
was  performed,  and  a  rapid  recovery  followed.  The  man  was  up  and  about  on  August 
20th.  A  caoutchouc  sound  was  kept  in  the  wound  for  feeding  purposes.  In  the  report 
of  the  case  it  is  stated  that  when  food  is  poured  into  the  stomach  the  only  sensation  expe- 
rienced is  that  of  heat  or  cold.  Saliva,  however,  is  at  the  time  freely  secreted,  and  the 
man  executes  masticatory  movements.    Digestion  goes  on  well  without  the  aid  of  saliva. 

These  cases  are  most  satisfactory,  and  are  suificient  to  encourage  the  belief  that  better 
success  would  follow  this  operation  even  when  undertaken  for  cancer,  if  it  were  performed 
at  an  earlier  period  of  disease  than  has  hitherto  been  the  practice. 

We  perform  colotomy  on  a  patient  with  cancerous  stricture  of  the  intestine  or  other 
mechanical  obstruction  without  hesitation,  and  surgeons  are  now  willing  to  admit  the 
great  advantages  afforded  by  this  means.  Surely  the  advantages  offered  by  gastrostomy 
for  stricture  of  the  (esophagus,  cancerous  or  otherwise,  are  not  less  potent,  and  should  it 
be  undertaken  before  the  patient's  powers  have  been  brought  to  too  low  an  ebb,  there  is  no 
reason  why  it  should  not  be  equally  effective.  In  one  of  my  own  cases  the  man  lived  five 
days,  and  the  operation  had  nothing  to  do  with  the  death,  there  being  no  peritonitis,  and 
the  local  repair  was  most  complete.  In  the  second  case  the  patient  lived  two  days.  The 
operation  has  not  hitherto,  I  believe,  been  successful,  because  it  has  been  put  off  until  too 
late  ;  as  also  was  colotomy  unsuccessful  till  it  was  undertaken  at  an  earlier  stage  of  the 
disease.  If  gastrostomy  has  the  same  chance  as  colotomy  now  has,  it  will  become  as 
established  an  operation  in  surgery. 

The  operation  Chloroform  had  better  be  given,  as  it  is  important  that  absolute 

quiet  be  maintained  during  the  operation,  although  the  risks  of  vomiting  as  a  consequence 
are  not  slight.  The  patient  should  be  placed  upon  his  back,  and  an  incision  made  on  the 
left  side  below  the  ribs,  the  object  being  to  find  the  cardiac  end  of  the  stomach  in  prefer- 
ence to  the  pyloric.  The  line  of  the  linea  semilunaris  is  that  usually  selected  for  the  inci- 
sion— a  cut  three  or  four  inches  long  being  made  through  the  tissues  seriatim  down  to  the 
fascia  lining  the  muscles — every  vessel  being  twisted  or  tied  as  it  bleeds  ;  but,  in  my  own 
operations  I  make  an  oblique  incision  along  the  lower  borders  of  the  ribs,  commencing  at 
the  linea  semilunaris,  and  I  do  so  with  the  view  of  catching  the  cardiac  end  of  the  stomach, 
and  I  may  add  that  I  pick  up  the  stomach  with  my  fingers  very  readily.  [The  colon  has 
been  opened  by  mistake  in  performing  gastrostomy,  hence  care  must  be  observed.]  The 
fascia  and  peritoneum  can  then  be  divided.  With  the  thumb  and  finger  the  stomach  can 
now  be  sought,  and  held  w  hen  caught.  This  is  best  effected  by  the  passage  of  a  Liston's 
needle  armed  with  a  long  double  silk  ligature  through  the  margins  of  the  wound  and  the 
Stomach's  coats,  and  a  second  about  three-quarters  of  an  inch  lower  down.  The  surgeon 
lias  then  to  fasten  the  stomach  to  the  margins  of  the  wound,  and  for  this  purpose  the 
quill  suture  seems  to  be  the  best.  The  stomach  should  then  be  opened  over  the  ligatures 
that  have  been  passed  through  it  by  an  incision  being  made  in  the  line  of  the  wound  ; 
the  centre  of  the  double  ligatures  will  then  become  exposed,  and  these  should  be  drawn 
well  out  and  divided.    There  will  then  be  two  double  ligatures  through  each  side  of  the 
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opening  in  the  stomach  and  the  margin  of  the  wound.  On  tying  the  two  ends  over  two 
pieces  of  bougie,  one  introduced  against  the  inner  surface  of  the  stomach,  and  the  other 
upon  the  integument,  the  parts  are  secured,  the  bougies  admirably  compressing  the  tliin 
walls  of  the  stomach  against  the  integuments,  and  retaining  them  there.  One  or  two 
other  sutures  will  probably  be  required  to  close  the  wound,  and  an  additional  one  at  either 
end  of  the  opening  in  the  stomach  to  keep  it  in  its  place  ;  the  operation  is  then  complete. 
When  the  quill  suture  is  not  used,  the  stomach  must  be  stitched  to  the  margins  of  the 
wound  in  the  ordinary  way,  but  a  more  accurate  adaptation  of  the  parts  and  greater  secu- 
rity is  acquired  by  the  quill  suture  than  any  other,  and  what  is  more,  the  pieces  of  bougie 
are  capital  guides  to  the  orifice  into  the  stomach,  the  slightest  traction  upon  them  render- 
ing it  patent  for  feeding  purposes  ;  and  with  this  object  one  of  the  sutures  should  be  left 
long  on  either  lip  of  the  wound.  After  the  operation,  it  is  advisable  to  desist  from  giving 
food  for  a  few  hours,  in  order  to  give  the  stomach  rest ;  although,  after  a  day  or  so,  liquid 
nourishment  may  be  administered  in  small  quantities  through  a  tube,  milk  and  eggs  being 
probably  the  best,  or  milk  alone.  Where  enemata  can  be  tolerated,  they  should  be  used. 
Care  must  be  observed  that  too  much  food  is  not  given,  as  it  retards  progress,  a  quart  or 
three  pints  of  milk  in  twrenty-four  hours  being  sufficient.  The  edges  of  the  wound  should 
be  carefully  protected  by  oiled  lint.  The  sutures  may  probably  be  removed  wholly  or  in 
part  on  the  fifth  or  sixth  day.  Schbnborn,  of  Konigsberg,  advises  the  early  performance 
of  this  operation  while  the  stricture  is  still  passable  to  small  bougies,  and  to  facilitate  the 
operation  advocates  the  use  of  a  hollow  bougie  with  a  child's  India-rubber  ball  on  its  top, 
which  should  be  introduced  by  the  gullet,  and  blown  up  in  the  stomach.  This  suggestion 
seems  worthy  of  adoption  when  it  can  be  acted  upon. 

It  must  be  added  that  Sedillot  was  the  first  surgeon  to  perform  the  operation  [gastros- 
tomy] in  1849,  and  Mr.  Cooper  Forster,  on  the  suggestion  of  Dr.  Habershon,  was  the  first 
to  do  it  in  this  country  in  1857.  Since  then  Mr.  Sydney  Jones,  Fenger  of  Copenhagen, 
Lanvielonque  of  Bordeaux,  Durham,  Le  Gros  Clark,  Mac  Cormac,  T.  Smith,  V.  Jackson, 
and  myself,  have  had  cases,  making  twenty-one  in  all.  [Maury,  of  Philadelphia,  operated 
for  syphilitic  stricture  in  the  year  1869,  but  the  patient  died  in  a  few  hours.  Ashhurst 
records  in  all  34  instances.  Herff',  Anger,  and  doubtless  many  others,  have  recently 
recorded  cases.  If  the  stricture  is  at  the  top  of  the  pharynx  oesophagotomy  may  be  sub- 
stituted for  gastrostomy.] 

When  a  foreign  body  becomes  impacted  in  the  small  intestine,  and  life  is  threatened,  it 
is  a  question  how  far  the  surgeon  is  justified  in  attempting  its  removal.  I  can  see  no 
reason  why  an  attempt  should  not  be  made,  when  the  course  of  the  case  has  proved  that 
natural  processes  are  incompetent  to  expel  the  offending  body  and  life  is  threatened  by 
its  presence. 

When  the  colon,  ccecum,  or  its  appendage,  is  the  seat  of  impaction  there  is  less  objection 
to  the  attempt,  for  as  colotomy  is  now  known  to  be  a  valuable  operation  for  cancerous  or 
other  obstruction  of  the  rectum,  and  in  cases  of  suppuration  about  the  caecum  free  incisions 
in  the  iliac  fossa  are  of  proved  value,  so  laparotomy  is  not  less  likely  to  prove  of  service 
when  the  obstruction  is  caused  by  the  presence  of  a  foreign  body. 

Intestinal  Obstruction. 

In  cases  of  acute  or  chronic  intestinal  obstruction  when  the  physician's  art  has  failed  to 
give  relief,  the  surgeon's  aid  is  occasionally  required,  and  it  would  be  well  for  the  medical 
mind  to  recognize  the  fact,  that  in  a  large  proportion  of  instances,  this  aid  is  sought  at  too 
late  a  period — that  is,  when  the  patient's  powers  have  become  so  exhausted  as  to  exclude 
all  hope  of  a  successful  issue  being  obtained  by  any  treatment — or,  when  the  involved 
tissues  have  undergone  such  changes  from  peritoneal  complications  as  to  forbid  any  reason- 
able expectation  of  the  competency  of  nature's  reparative  powers  to  effect  a  cure  ;  as  cases 
of  acute  intestinal  obstruction,  like  those  of  strangulated  hernia,  require  prompt  and  active 
treatment  if  they  are  to  be  successful,  while  those  of  chronic  obstruction  require  a  no  less 
decided  line  of  action.  It  must  be  admitted,  however,  that  there  is  no  class  of  cases  which 
claim  for  diagnostic  purposes  more  thought  and  judgment,  the  difficulties  of  diagnosis  as 
to  the  cause  of  the  obstruction  being  sometimes  great;  the  question  of  operative  relief  has 
consequently  to  be  decided  upon  uncertain  grounds. 

Yet  when  the  diagnosis  is  clear  and  the  nature  of  the  case  decided,  delay  is  dangerous, 
and  a  want  of  courage  to  act  upon  the  diagnosis  is  criminal  in  the  surgeon.  The  question 
of  diagnosis  is  consequently  all  important,  and  will  first  claim  attention. 


CAUSES  OF  INTESTINAL  OBSTRUCTION. 


469 


Diagnosis.  In  a  clinical  point  of  view,  cases  of  intestinal  obstruction  may  be  divided 

into  acute  and  chronic.  The  acute  include  strangulation  of  a  portion  of  bovyel  from 
internal  hernia,  omental,  mesenteric,  peritoneal,  or  foetal  bands,  or  twists  of  the  intestine 
(volvulus).  The  chronic,  inflammatory  or  cancerous  strictures  of  the  large  or  small  in- 
testine; the  occlusion  of  the  bowel  from  the  mechanical  pressure  of  tumors  ;  adhesions  of 
the  intestines  from  chronic  inflammatory  peritoneal  or  former  acute  changes;  and  last,  but 
not  least,  the  impaction  of  feces. 

Perityphlitis  and  acute  peritonitis  due  to  perforation  may  also  simulate  the  acute  form. 
Intussusception  belongs  to  both  divisions,  because  when  strangulated  they  may  give  rise 
to  acute,  and  when  incarcerated,  to  chronic  symptoms,  although  the  symptoms  in  their 
onset  are  always  sudden.  The  relative  frequency  of  these  conditions  will  be  seen  in  the 
following  table  : — ■ 


Causes  of  Intestinal  Obstruction,  excluding-  Hernia. 

Jeiug  an  analysis  of  12*  consecutive  cases  extracted  from  the  post-mortem  records  of  Guy's  Hospital,  by  Dr.  Hilton 
Fagge,  from  1854  to  186S  ('  Guy's  Rep.,'  186S) ;  and  Mr.  Kussel,  from  186S  to  1876  (unpublished). 


Guy's 

Cases. 

33. 


Acute 
obstruction 


1  Internal  hernia. 
7  Twists  (volvulus). 

(  14  Lymph. 


1*25  Bands 


76. 


Chronic 
obstruction 


15.  Intussuscep- 
tions 


6  Diverticula. 

2  Appendicaeci. 

2  to  neck  of  hernial  sac. 

1  from  pedicle  of  ovarian  tumor. 


3  Fsecal  impaction. 

3  Mechanical  pressure  of  tumors. 

33  Rectum 


47  Stricture 


2  Small 
intestine. 
45  Large. 


and 
sigmoid  flex- 
ure   

7  Transverse 
colon  with 
hepatic  and 
splenic  flex- 
ures .  .  .  . 
5  Caecum  or  ileo- 
csecal  .... 


Analysis  of  63  cases  of  Stricture  of 
intestines  as  given  in  a  Paper  by 
Coupland  &  Morris.    ('Brit.  Med. 
Joum.,'  Jan.  26,  1878.) 
Middles-ex    Pathological  General 
Cases.         Society.  Total. 
28  Large      31  Large 
Intestines,  Intestines, 
3  Small.       1  Small. 


24 


21 


78 


9       =  19 


=  7 


23  Matting  together  of  in- 
testinal coils  from  peri- 
toneal and  cancerous 
disease. 

(Contractions.) 
2  Rectal. 
7  Ileo-caecal. 
6  Small  intestine. 


104 


124 


In  all  cases  of  intestinal  obstruction  the  diagnosis  should  be  made  upon  the  principle  of 
exclusion,  the  practitioner  coming  to  a  conclusion  by  first  running  over  every  possible 
cause,  and  eliminating  each  seriatim,  and  subsequently  weighing  the  points  in  i'avor  of 
the  probable  cause. 

The  possibility  of  the  symptoms  being  due  to  a  strangulated  or  incarcerated  external 
hernia  should  always  be  carefully  investigated. 


Acute  Internal  Strangulation  of  the  Bowel, 

whether  from  an  internal  hernia,  twist  (volvulus),  or  a  fetal  or  peritoneal  lymph  band, 
may  take  place  at  any  period  of  life,  and  the  symptoms  to  which  it  gives  rise  are  those  of 
an  acute  strangulated  external  hernia,  viz.,  sudden  and  definite  onset  of  the  illness  in  a 
healthy  subject,  severe  paroxysmal  central  abdominal  pain  attended  by  sickness  and  more 
or  less  collapse;  constipation,  inability  to  pass  wind  downwards,  and  hiccough  ;  occasion- 
ally also  scanty  urine,  or  even  its  suppression,  and  visible  coils  of  distended  bowel. 

There  will,  however,  be  no  abdominal  tumor,  no  tenesmus,  and  no  hemorrhage  from  the 
bowel. 

A\  In  n,  therefore,  a  case  presents  itself  with  these  symptoms,  there  can  be  no  difficulty 
in  coming  to  a  conclusion  as  to  its  nature,  although  it  may  be  difficult,  if  not  impossible, 
to  diagnose  the  precise  cause  of  the  strangulation.    If,  however,  we  refer  to  the  above 
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table,  some  guide  will  be  found,  for  it  will  there  be  seen  that  out  of  33  cases  25  were  due 
to  bands,  7  to  volvulus,  and  1  to  internal  hernia. 

When  there  has  been  a  history  of  old  hernia,  the  probabilities  of  the  existence  of  a  band 
are  much  more  enhanced,  since  it  is  true  that  with  hernia  such  bands  are  not  uncommon. 

Duchaussoy,  in  his  paper  "On  Internal 
Strangulation"  ('Mem.  de  I'Acad.  de 
Med.,'  1860),  gives  such  cases.  Fagge 
quotes  one,  and  in  my  own  practice;  three 
have  occurred;  one  died  unrelieved  ;  in 
the  second,  I  opened  the  empty  hernial 
sac,  and  so  enlarged  my  incision  upw  ards 
for  about  two  inches  as  to  detect  a  band 
high  up  in  the  abdomen,  which  I  divided 
with  a  pair  of  scissors,  and  perfect  re- 
covery took  place.  This  case  occurred 
in  the  practice  of  Dr.  Wilkinson,  of 
Sydenham,  and  is  fully  recorded  in  the 
'Med.-Chir.  Trans.'  for  18(57.  The 
patient  is  still  alive.  The  third  died 
after  the  operation,  but  the  band  was 
divided  and  a  large  coil  of  intestine  re- 
leased. The  operation  had  been  delayed 
too  long. 

Mr.  Gay's  analysis  of  148  eases  tells 
us  that  102  were  in  the  male  and  4(1  in 
the  female,  and  that  the  largest  number 
of  cases  took  place  in  patients  between 
15  and  35. 

The  surgeon,  under  the  circumstances  related,  however,  has  a  clear  case  and  an  impor- 
tant decision  before  him,  for  if  the  diagnosis  be  correct,  and  a  portion  of  bowel  is  stran- 
gulated within  the  abdomen,  obstructed  by  some  solitary  band  or  twisted,  he  knows  that 
very  little  can  be  looked  for  by  medical  treatment — that  by  leaving  things  alone,  and  the 
case  unrelieved,  death  is  inevitable  ;  and  he  is  aw'are,  moreover,  that  the  hope  of  a  cure, 
by  natural  processes  is  very  meagre  ;  and  if  I  estimate  that  hope  as  being  nearly  on  a  par 
with  that  entertained  in  a  case  of  ordinary  strangulated  hernia  when  left  to  itself,  I  shall 
probably  be  about  the  mark,  since  cases  of  strangulated  hernia  do  occasionally  go  up  of 
themselves  when  all  surgical  efforts  to  reduce  them  have  failed  less  than  herniotomy;  and, 
cases  of  internal  strangulation,  from  whatever  cause,  do  occasionally  free  themselves. 
Nevertheless,  no  prudent  mind,  on  the  strength  of  these  exceptional  occurrences,  would 
willingly  leave  a  case  of  external  strangulated  hernia  to  itself  with  the  vague  chance  of  its 
self-reduction ;  and  I  think  that  no  prudent  surgeon  ought  to  leave  any  case  of  internal 
hernia  or  strangulation  unrelieved  with  the  same  almost  forlorn  hope;  because,  granting 
that  the  diagnosis  of  the  case  can  be  made,  by  no  medicine,  no  manipulation,  no  expectant 
treatment  can  the  mechanical  obstruction  be  overcome,  and,  under  these  circumstances,  a 
fatal  termination  must  be  anticipated. 

Opium  may  relieve  pain,  mask  symptoms,  and  give  rise  to  a  pleasing  delusion  that  all 
is  doing  well  in  eases  of  internal  strangulation,  as  it  is  well  known  it  does  in  others  of 
external  hernia;  but  in  the  one,  as  in  the  other,  it  does  do  more.  It  does  not  accomplish 
the  only  true  remedy — viz.,  relieve  the  mechanical  strangulation  to  which  the  bowel  is 
subjected. 

In  external  hernia,  the  only  recognized  correct  treatment  is  herniotomy,  and  1  submit 
that  in  external  hernia  or  its  equivalent  the  only  sound  practice  is  "laparotomy." 

The  operation  of  ovariotomy  has  proved  to  us,  that  the  exposure  and  manipulation  of 
healthy  intestine  is  riot  of  itself  a  fatal  measure,  and  there  is  every  reason  to  believe  that 
in  the  cases  now  under  consideration,  a  good  result  might  often  be  secured  if  the  opera- 
tions were  performed  before  a  fatal  peritonitis  had  set  in  or  the  strangulated  bowel  been 
injured  past  recovery.  At  any  rate,  as  matters  now  stand,  a  recovery  by  medical  treat- 
ment from  an  internal  strangulation  is  a  matter  of  wonder,  and  it  would  be  well,  as  all 
collateral  experience  indicates,  that  a  bolder  practice  should  be  employed.  [The  possi- 
bility of  a  small  undetected  hernia  in  the  femoral,  inguinal,  or  obturator  region  must  nof 
be  overlooked.] 


Fig.  284. 


Case  of  strangulation  of  the  bowel  by  lymph-band  constrict- 
ing ileum  about  three  inches  from  caecum  and  a  coil  of  jeju- 
num. Taken  from  a  man,  aet.  26,  who  died  after  bowel 
obstruction  of  15  days'  duration.  This  case  occurred  in  my 
father's  practice  in  1S38,  and  is  recorded  in  '  Trans.  Med.  Soc. 
of  London,'  1846.  The  suggestion  was  then  made  of  operative 
interference. 
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A  Help  to  Diagnosis  in  Cases  of  Abdominal  Obstruction. 

"  Let  no  one  set  too  much  value  on  any  one  sign  or  symptom."— Faqqe. 


Previous  condition 
of  subject. 


Mode  of  attack  . 


Early  symptoms — 
Paiu  .    .    .  . 


Vomiting  .  . 

Collapse  .  . 
Constipation  . 


Abdominal  disten- 
siou. 


Manipular  indica- 
tions. 


Visible  indications 


Peristalsis 
Urine    .    .  . 


Rectal  examination 


Acute —  Chronic  Obstruction — 

Obstruction  or  Stran-'  From  Disease  of  Large   From  Disease  of  Small 
gulation  Intestine.  Intestine. 


In  good  health 


Very  sudden  and 
acute. 


Abdominal  pain — 
fixed,  central,  and 
paroxysmal. 

Vomiting  rapidly 
becoming  fecal. 


Collapse  very  ma  r 
ed. 

Absolute  constipa- 
tion and  inability 
to  pass  flatus. 


Rapid  and  severe, 
central  and  hypo- 
gastric. 

Tympanitic,  dis- 
tended cells  at 
times  to  be  felt. 

Abdomen  tense  in 
umbilical  and  hy- 
pogastric regions, 
with  visibly  dis- 
tended coils 

Rarely  visible     .  . 

Scanty  or  suppress- 
ed. 

Lower  bowel  prob- 
ably quite  empty. 


Ailing  for  some  time 
with  abdominal 
symptoms. 

Symptoms  gradually 
increasing  in  sever- 
ity, or  acute  grafted 
upon  old. 

Pain  diffused  and  in- 
creasing with  disten- 
sion. 

Intermittent  and  fecal 
towards  the  last. 


Absent  till  the  end. 


Gradually  increasing 
in  severity. 


Gradually  increasing, 
lumbar  and  epigas- 
tric. 

A  fixed  swelling  at 
times  to  be  felt  in 
either  iliac  fossa. 

Abdomen  broadly  dis- 
tended, coils  of  in- 
testine visible. 


Marked  

Natural  in  quantity  . 

Stricture  of  bowel  may 
be  felt  in  rectum  or 
in  sigmoid  flexure 
by  manual  examina- 
tion. 


Ailing,  with  previous 
attacks  of  iu com plete 
obstruction. 

Paroxysms  of  colicky 
pain,  upon  old  symp- 
toms. 


Pain  —  paroxysmal, 
with  intervals  of 
ease  and  hypogas- 
tric. 

Occasional  during  at- 
tack of  pain. 


Absent  till  late. 


Attacks  of  constipa- 
tion, alternating  with 
natural  relief. 


Never  great,  increased 
during  attack. 

A  doughy  condition  of 
bowel,  becoming 
knotty  during  attack. 

Coils  of  intestine,  very 
visible. 


Very  marked 
Natural .  . 


Acute  or  Chronic- 
Intussusception. 


Nothing  abnormal 


In  good  health. 


Sudden  onset,  and  in- 
creasing when  acute, 
subsiding  when  chro- 
nic. 

Pain  fixed  and  often 
relieved  by  pressure. 

Rapidly  becoming  fe- 
cal iu  acute  cases, 
absent  or  intermit- 
tent in  chronic 

Very  marked  in  acute 
cases,  not  so  in  chro- 
nic. 

Occasionally  present, 
but  as  a  rule,  "dys- 
enteric" symptoms, 
straining,  tenesmus, 
muco  -  sanguineous 
stools,  or  hemor- 
rhage. 

Rarely  severe. 

Distinct  tumoroften  to 
be  felt,  its  shape 
varying  during  at- 
tack. 

Nothing  marked  to  be 
seen. 


Not  visible. 
Natural. 

Rectum  may  contain 
mucus  or  invagin- 
ated  bowel. 


If  we  appeal  to  pathology,  and  it  is  only  there  unfortunately  that  we  can  appeal,  we 
receive  ample  facts,  since  Dr.  Fagge,  in  his  able  article  already  referred  to,  tell  us  that 
"  there  might  in  many  cases  have  been  no  little  difficulty  in  finding  a  band  among  the 
distended  coils,  but  I  regard  the  facts  derivable  from  our  post-mortem  records  as  indi- 
cating no  insurmountable  obstacles  to  the  success  of  an  exploratory  operation  in  the  great 
majority  of  the  cases  of  true  internal  strangulation,  which  are  to  be  found  in  these 
records."  Dr.  Brinton,  in  his  analysis  of  GOO  cases,  points  also  to  the  same  conclusions. 
Under  these  circumstances,  I  feel  bound  to  express  my  convictions,  that  on  the  diagnosis 
being  made  of  an  internal  strangulation,  from  whatever  cause,  the  operation  of  "lapar- 
otomy" should  be  performed.  But  this  operation  is  not  to  be  performed  as  a  "  dernier 
ressort"  more  than  that  for  external  hernia,  but  should  be  carried  out  as  early  in  the  pro- 
gress of  the  case  as  the  diagnosis  will  justify — when,  in  spite  of  the  gravity  of  the  meas- 
ure, good  results  may  be  looked  for.  [An  instructive  discussion  of  this  subject  by  Mr. 
Hutchinson,  of  London,  will  be  found  in  the  1  Hospital  Gazette,'  New  York,  September 
19,  1878.] 

Chronic  Intestinal  Obstruction 

now  claims  attention,  and  it  is  to  be  observed  "  in  limine"  that  the  clinical  history  of  these 
cases  is  very  distinct  from  that  of  the  acute;  for,  whereas  in  the  latter,  the  symptoms 
appear,  as  a  rule,  suddenly  in  patients  who  have  been  apparently  in  good  health — in  the 
former -it  will  almost  always  be  found  that  there  has  been  for  a  more  or  less  lengthened 
period  some  abdominal  pain  or  symptom  ;  some  difficulty  in  obtaining  a  movement  of  the 
bowels  or  in  the  act  of  defecation — some  discharge  probably  of  glairy  mucus,  of  pus  or  of 
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blood,  separately  or  combined  at  uncertain  intervals  ;  and  last,  but  not  least,  some  change 
in  the  form  and  character  of  the  stools,  the  motions  at  one  time  being  liquid  and  loose,  al 
another  hard  and  marble-like,  while  at  intervals  they  are  pipe-  or  tape-like.  Under  all 
circumstances  there  must  be  symptoms  of  long  standing,  and,  if  more  acute  symptoms 
exist  when  the  case  comes  under  notice,  they  will  be  found  to  have  been  grafted  upon  the 
old.  If,  therefore,  we  are  called  to  see  a  patient  suffering  from  marked  symptoms  of 
obstruction  of  some  days'  duration,  and  obtain  such  a  history  of  the  case  as  has  just  been 
sketched,  and  find  him  with  abdominal  tympanitic  distension  and  probably  pain,  possibly 
visible  peristalsis,  nausea,  vomiting,  hiccough,  and  borborygmi,  we  may  safely  come  to  the 
conclusion  that  the  case  is  one  of  chronic  obstruction,  and  that  it  has  for  its  cause  one  of 
those  named  in  the  table  (page  460).  It  will  prove  to  be  either  stricture  of  the  colon  or 
rectum,  the  mechanical  pressure  of  a  pelvic  or  abdominal  tumor,  the  matting  together  of 
the  intestinal  coils  from  old  or  chronic  inflammation  of  the  peritoneum  or  mesentery,  or 
from  cancerous  abscess  ;  and  last  but  not  least,  to  fecal  accumulations,  and  in  every  case 
of  obstruction  the  last  possibility  being  the  cause  should  be  borne  in  mind.  Rare  instances 
are  also  on  record  in  which  other  causes  have  existed  ;  and  I  have  given  in  the  chapter  on 
hernia,  some  in  which  the  obstruction  had  been  clearly  traced  to  the  influence  of  an  adhe- 
sion between  the  bowel  and  a  hernial  sac  or  some  part  of  the  abdominal  parietes,  or  to  an 
obstructed  obdurator  or  other  hernia. 

Now  the  effects  of  obstruction,  from  whatever  cause,  are  very  uniform,  and  terminate 
fatally  from  either  exhaustion  or  peritonitis  if  the  obstruction  is  not  overcome;  the  chronic 
peritonitis  being  directly  due  to  the  obstruction,  and  the  acute  to  either  a  perforating  ulcer 
of  the  sigmoid  flexure  secondary  to  the  stricture,  to  some  ulceration  of  the  caecum  or  colon, 
the  result  of  the  overdistension,  or  to  the  mechanical  rupture  of  the  caecum  the  direct  result 
of  the  pressure  of  the  fecal  accumulation  acting  backwards  upon  the  crecal  cul-de-sac,  my 
notes  describing  two  cases  in  which  the  crecum  burst ;  one  in  which  it  was  purple  in  color, 
and  measured  fifteen  inches  round  ;  and  another  in  which  it  had  sloughed.  I  have  also 
notes  of  a  case  of  a  male  child  born  with  an  imperforate  rectum,  who  died  on  the  sixth  day 
from  ruptured  caacum.  And  out  of  eleven  consecutive  fatal  cases  of  untreated  stricture  of 
the  rectum  at  Guy's  Hospital  collected  by  my  dresser,  Mr.  Russell,  death  was  caused  by 
ruptured  caecum  in  three,  by  perforation  of  the  sigmoid  flexure  in  two,  by  peritonitis  after 
puncture  to  relieve  flatus  in  one,  and  by  exhaustion  in  three.  Hence  the  importance  of 
early  relief  before  these  changes  have  been  started.  These  points  have  been  ably  brought 
out  in  Coupland  and  Morris's  paper. 

To  diagnose  the  true  cause  of  the  obstruction  is  therefore  the  surgeon's  next  aim,  and 
it  would  be  well  if  I  were  able  to  add  that  the  task  is  an  easy  one  ;  but  such  is  not  the 
case.  It  is  true  when  the  obstruction  is  in  the  rectum  that  a  digital  examination  of  the 
part  may  find  it  out;  when  in  the  sigmoid  flexure  that  the  cautious  introduction  of  the 
whole  hand  into  the  rectum  (after  the  method  of  Simon,  of  Heidelberg)  may  detect  it, 
and  that  when  a  tumor  is  to  be  felt  by  palpation  to  the  left  of  the  umbilicus  through  the 
abdominal  walls  the  probability  is  suggested  of  the  disease  being  in  the  colon,  but  without 
these  guides  little  definite  knowledge  is  to  be  obtained  by  either  palpation  or  percussion, 
by  the  passage  of  the  long  tube,  or  by  the  amount  of  fluid  that  may  be  injected  into  the 
colon. 

Under  these  circumstances,  therefore,  the  surgeon  is  thrown  back  upon  the  probabilities 
of  the  case  as  read  by  the  light  of  pathological  knowledge,  and  it  is  gratifying  to  be  able 
to  show  that  these  facts  speak  with  no  uncertain  sound.  Indeed,  they  speak  so  strongly 
and  decidedly,  that  the  surgeon  may  rely  upon  them  with  confidence,  and  base  his  prac- 
tice upon  their  indications. 

The  facts  are  revealed  in  the  table  to  which  I  have  already  drawn  attention.  There 
it  will  be  seen  that  out  of  the  76  fatal  cases  of  chronic  obstruction  3  were  due  to  fecal  im- 
paction, 3  to  the  mechanical  pressure  of  tumors;  23  to  what  Dr.  Fagge  described  as 
"  contraction"  caused  by  the  matting  together  of  the  intestinal  coils  from  peritoneal  or 
cancerous  disease,  and  47  to  strictures  of  the  bowel. 

Now,  cases  of  fecal  accumulation  do  not  required  any  lengthened  treatment  in  these 
pages;  when  they  come  under  the  surgeon's  care  as  examples  of  obstruction  they  are  to 
be  treated  by  the  mechanical  removal  of  the  feces  from  the  rectum  by  such  means  as  tlie 
finger,  the  lithotomy  scoop,  or  the  handle  of  an  iron  spoon — these  measures  being  aided 
materially  by  the  free  use  of  grease,  oily  enemata,  and  medicines. 

The  fact  that  fecal  accumulations  may  give  rise  to  the  worst  symptoms  of  mechanical 
obstruction  and  even  to  death  should  always  be  before  the  surgeon,  and  induce  him  to 
examine  the  rectum  with  care  in  all  probable  cases. 
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Obstructions  due  to  the  presence  of  some  abdominal  tumor,  hydatid,  cancerous,  ovarian, 
or  otherwise,  are  to  be  diagnosed  and  dealt  with  on  their  own  merits,  although  wlien  it  is 
the  lower  part  of  the  bowel  that  is  obstructed,  righ't  or  left  lumbar  colotomy  should  not 
be  neglected  when  other  means  of  relief  are  not  available.  I  have  performed  this  opera- 
tion on  most  occasions  from  such  a  cause  with  gratifying  success. 

We  come  now  to  the  two  larger  divisions  of  cases,  viz.,  those  of  stricture  and  of  con- 
tractions, and  a  very  little  consideration  will  show  that  these  cases  have  as  distinct  a 
clinical  history  as  they  have  a  pathology,  and  that  they,  moreover,  require  a  distinct  line 
of  treatment. 

With  respect  to  their  pathology  it  may  at  once  be  stated  that  "contraction"  is  the 
cause  of  chronic  obstruction  of  the  small  intestines,  and  "  stricture"  of  obstruction  of  the 
huge  bowel. 

That  the  cases  of  "  contraction"  are  due  to  the  matting  together  of  the  intestinal  coils 
from  more  or  less  diffused  inflammatory  or  cancerous  peritoneal  disease,  while  cases  of 
stricture  are  due  to  a  local  narrowing  of  the  bowel  from  disease  of  its  coats. 

In  the  cases  of  "  contraction"  the  action  of  the  intestines  (small  or  large)  is  interfered 
with  from  adhesions  or  from  a  bending  or  doubling  of  the  bowel  upon  itself,  and  conse- 
quently there  is  an  interference  with  the  peristaltic  movements.  In  those  of  "  stricture" 
the  action  of  the  bowels  is  prevented  from  the  direct  mechanical  obstruction  occasioned 
by  the  stricture. 

The  clinical  history  and  symptoms  of  these  two  classes  of  cases  consequently  differ. 

In  the  case  of  "contraction"  the  symptoms  are  clearly  referable  to  a  difficulty  in  the 
passage  downwards  of  the  intestinal  contents ;  in  that  of  "  stricture"  to  a  difficulty  in 
defecation. 

In  the  former  case  the  symptoms  are  attacks  of  griping  colicky  abdominal  pain,  irregu- 
lar and  incomplete  intestinal  evacuations,  and  the  painless  discharge  of  healthy  motions. 
In  the  latter  there  is  mostly  an  absence  of  abdominal  pain  beyond  that  due  to  distension, 
more  or  less  complete  constipation,  alternating  with  looseness  of  bowels,  the  occasional  or 
frequent  mixture  of  mucus  or  blood  with  the  motions  and  painful  defecation. 

In  "contraction"  when  sickness  exists  it  will  be  passing  and  lasting  only  during  the 
attack  of  colicky  pain.  In  "  stricture"  it  will  occur  towards  the  close  of  the  disease  when 
the  obstruction  is  more  complete. 

In  "contractions"  the  abdomen  probably  will  not  be  much  distended,  and,  if  it  be  so, 
only  during  the  attack,  the  distension,  moreover,  will  be  central  and  hypogastric.  "The 
intestines  will  then,"  writes  Fagge,  "be  seen  writhing  and  coiling,  and  a  gurgling  of 
fluid  is  heard  ;  there  will  also  be  visible  distinct  peristaltic  movements  of  the  intestines." 
In  "stricture"  the  abdomen  will  to  a  certainty  be  distended  and  the  distension  will  be 
lumbar  and  epigastric  ;  large  coils  of  distended  bowel  will  also  be  visible  with  peristaltic 
movements,  the  visible  peristalsis  in  both  cases  being  due  to  the  chronieity  of  the  affec- 
tion and  consequently  to  the  hypertrophy  of  the  bowel  from  overwork. 

Such  then  are  the  broad  points  of  distinction  between  the  two  large  classes  of  cases  of 
chronic  intestinal  obstruction,  and  they  are  enough  to  guide  the  surgeon  in  his  practice. 
At  times,  however,  the  distinctions  fail.  Indeed,  when  the  history  of  a  case  of  either 
contraction  or  stricture  is  deficient,  the  diagnosis  is  most  difficult,  and  if  seen  when  the 
symptoms  are  at  their  height  one  or  other  may  be  mistaken  for  cases  of  acute  obstruction, 
the  chronic  symptoms  of  which. nothing  can  be  known,  having  lighted  up  into  the  visibly 
acute,  in  the  same  way  as  a  case  of  incarcerated  or  obstructed  hernia  may  suddenly  develop 
into  one  of  acute  strangulation. 

Having  then  thus  mapped  out  the  chief  points  of  distinction  between  the  two  classes  of 
cases  of  chronic  intestinal  obstruction,  and  bearing  in  mind  that  in  the  "contractions" 
the  small  intestines  are  the  parts  that  are  involved  and  in  the  "  strictures"  the  large,  it 
remains  for  the  surgeon  in  the  latter  class  of  cases  to  determine  the  seat  of  the  disease,  for 
a  correct  knowledge  upon  this  point  is  clearly  requisite  before  any  precise  operative  treat- 
ment can  be  entertained.  On  reference  to  the  table,  this  point  comes  out  very  strongly — 
for  out  of  104  cases  which  have  been  tabulated,  in  78  the  disease  was  in  the  sigmoid 
flexure  or  rectum  ;  in  19  it  was  in  the  colon  or  one  of  its  flexures ;  and  in  7  it  was  about 
the  caecum.  In  three-fourths  of  the  cases  the  disease  was  consequently  below  that  part  of 
the  bowel  that  would  be  opened  by  left  lumbar  colotomy,  and  in  about  one-fifth  by  right; 
in  but  a  very  insignificant  number  was  it  higher  up. 

With  these  hard  facts  before  us,  the  conclusion  seems  tolerably  clear,  that  in  all  cases 
of  obstinate  constipation  due  to  mechanical  obstruction  in  the  large  intestine,  when  medi- 
cinal treatment  has  failed,  and  the  removal  of  the  disease  by  operative  measures  is  out  of 
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the  question,  instead  of  wasting  valuable  time  by  the  persistent  administration  of  aperients 
which  must  do  harm,  of  enemata  which  can  do  no  good,  of  opium  and  allied  remedies 
which  only  mask  symptoms  and  mislead  the  practitioner,  colotomy  should  be  performed. 
In  the  left  loin,  when  the  diagnosis  has  been  made  of  disease  of  the  rectum  or  sigmoid 
flexure,  and  in  the  right  when  the  exact  position  of  the  stricture  cannot  be  determined; 
for  from  our  table  it  would  appear  that  in  not  one  case  in  fifteen  is  it  likely  to  be  above 
this  point;  right  lumbar  colotomy  also  so  far  as  the  relief  it  gives  is  as  satisfactory  an 
operation  as  left.  It  must  be  stated,  moreover,  that  this  relief  should  not  be  postponed 
too  long,  because  from  the  facts  alleged  the  operation  will  be  of  little  avail  when  from  the 
mechanical  effects  of  the  fecal  distension  a  peritoneal  inflammation  has  set  in,  or  changes 
have  taken  place  in  the  caacum  or  large  intestine  of  an  ulcerative  or  inflammatory  character. 

With  respect  to  the  treatment  of  "contractions,"  much  may  be  done  by  judicious  medical 
measures,  more  particularly  by  helping  the  passage  onwards  of  the  contents  of  the  intes- 
tinal canal,  by  means  of  laxatives,  those  of  an  oily  kind  being  the  best,  such  as  the  oily 
mixture  of  the  Guy's  Pharmacopoeia. 

A  time  will,  however,  come  when  these  means  will  fail  and  others  must  be  looked  for, 
unless  the  patient  be  left  to  his  fate  ;  and  of  these  "  enterotomy"  is  most  applicable.  The 
operation  consists  in  opening  the  small  intestine  in  the  right  or  left  iliac  fossa,  and  so 
establishing  an  artificial  anus. 

The  operation  will  be  considered  further  on. 

Intussusceptions, 

or  the  invagination  of  some  portion  of  the  bowel  into  a  lower  segment  (Fig.  285),  may 
occur  at  any  period,  though  more  common  in  infancy  and  child  life.  They  may  take  place 
also,  in  any  part  of  the  intestine — my  table  recording  that  out  of  the  15  cases  tabulated,  2 
were  rectal,  7  ileo-cascal,  and  6  small  intestine.  These  statistics  are  supported  by  Gay's 
analysis  of  74  cases,  in  which  8  involved  the  large  intestine  alone  and  were  colic,  33  ileo- 
cecal, and  33  small  intestine.    The  rectal  variety  is,  however,  more  frequently  found  in 


Fig.  285. 


Intussusception,  with  diagram  showing  the  entering,  returning,  and  receiving  layers  of  ileum  into  colon. 

the  adult,  the  iliac  in  young  adults,  and  the  ileo-caical  in  infancy  and  childhood.  When 
the  invaginated  portion  of  intestine  becomes  strangulated,  the  symptoms  are  acute  ;  when 
simply  incarcerated,  they  may  be  chronic.  Sudden  invasion  of  symptoms,  however,  is 
the  rule  in  both  forms,  with  tenesmus  and  muco-sanguineous  discharge,  more  particularly 
when  the  ileum  is  involved  ;  discharge  of  blood  per  rectum  occurs  in  the  acutest  ca>es. 

The  symptoms  may  be  very  acute  and  destroy  life  in  three  days,  or  so  mild  as  to  be 
only  those  of  intestinal  irritation.  The  development  of  symptoms  as  well  pointed  out  by 
Mr.  Howard  Marsh  ('  St.  Barth.  Rep.,'  vol.  xii,  1876,  p.  98)  depending  upon  the  occur- 
rence of  constriction — an  intussusception  in  this  respect  being  like  a  hernia,  which  may 
be  "  down"  without  being  strangulated  or  even  obstructed — the  various  symptoms  in  each 
case  depending,  not  on  the  mere  displacement  of  the  intestine  but  on  the  constriction  pro- 
duced by  the  displacement. 

When  acute,  a  case  of  intussusception  at  its  onset  may  be  mistaken  for  one  of  "  band," 
and  yet  marked  points  of  difference  exist  between  the  two.  In  both,  the  attack  is  sudden, 
and  followed  by  collapse,  but  in  the  case  of  a  band,  pain  is  localized  from  the  first,  is  par- 
oxysmal, and  remains  severe  to  the  last,  and  is  also  unassociated  with  tenesmus.  In  the 
intussusception,  pain  varies  much  both  in  seat  and  intensity,  is  often  relieved  by  pressure, 
and  towards  the  last  ceases.    The  pain  is  likewise  commonly  associated  with  tenesmus. 
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In  "band,"  vomiting  soon  becomes  fecal  and  is  constant  ;  in  intussusception  it  may  also 
be  the  same,  but  it  as  often  ceases.  In  "band,"  constipation  is  the  rule,  with  inability  to 
pass  flatus  ;  in  "invagination,"  diarrhoea,  tenesmus,  and  bloody  mucoid  stools  are  charac- 
teristic ;  constipation  is,  however,  at  times  present  in  chronic  cases.  In  "band,"  central 
and  hypogastric  abdominal  distension  is  an  early  symptom  ;  in  "  intussusception,"  it  may 
never  exist.  In  "  band,"  the  most  that  may  be  felt  is  a  single  coil  of  distended  bowel ;  in 
"  invagination,"  a  distinct  tumor  may  be  felt. 

Dr.  Leichtenstein,  of  Tubingen,  in  a  valuable  analysis  of  593  cases  of  this  affection 
('Prager  Vierteljahrschrift,'  lid.  119,  121,  1874),  informs  us  that  when  a  tumor  is 
recognized  in  the  epigastric  region,  the  ileum  is  probably  the  part  invaginated  ;  when  in 
the  right  ilac  fossa  the  ileum  into  the  caecum  ;  and  when  it  can  be  felt  in  the  rectum  it  is 
probably  ileum.  Mr.  Morris  ('Path.  Trans.,'  p.  133,  1*77),  lias,  however,  pointed  out 
the  possibility  of  mistaking  blood  clot  in  the  rectum  for  the  lower  end  of  intussuscepted 
bowel,  so  that  the  use  of  the  speculum  should  be  brought  to  the  aid  of  the  finger  in  any 
case  of  doubt.  Leichtenstein  says  also  that  when  the  intussuscepted  portion  of  bowel 
sloughs  off  it  occurs  between  the  eleventh  and  twenty-first  day  from  the  beginning  of  the 
disease,  and  that  it  is  generally  part  of  the  ileum.  This  result,  however,  is  very  rarely 
met  with  in  infancy. 

In  the  treatment  of  intussusception,  operative  interference  is  not  to  be  undertaken  in  a 
hurry,  as  it  is  not  to  be  questioned  that  cases  of  this  affection  constantly  occur  which  right 
themselves  either  by  or  even  without  the  aid  of  medical  or  surgical  treatment,  the  bowel 
either  freeing  itself  by  an  unexplained  process,  or  in  some  acute  cases  sloughing  away, 
and  a  so-called  cure  resulting.  Fagge,  however,  well  observes  upon  this  point  that  "  when 
this  cure  by  expulsion  occurs  it  frequently  only  postpones  the,  fatal  termination  instead  of 
entirely  preventing  it.  The  patient  dies  some  months  afterwards  from  contraction  of  the 
cicatrix  which  had  formed  at  the  seat  of  the  disease,  this  fact  affording  a  weighty  addi- 
tional argument  in  favor  of  an  attempt  to  explore  and  pull  out  an  ileo-caecal  intussuscep- 
tion when  the  case  is  correctly  diagnosed  at  an  early  stage."  Mr.  Morris  says  "  it  would 
appear  that  when  small  intestine  is  intussuscepted  into  small  intestine  the  invaginating 
portion,  owing  to  its  small  relative  size,  is  too  much  damaged  by  compression  from  within 
to  allow  of  recovery  by  expulsion  of  the  reflected  and  entering  portions." 

No  operation  should,  however,  be  thought  of  in  intussusception  until  well-considered 
minor  measures  have  been  employed  and  failed,  care  being  taken  that  too  much  time  is 
not  expended  in  the  attempt.  In  acute  intussusception,  however,  where  the  bowel  is 
clearly  strangulated,  but  a  few  hours  should  be  given,  because  unless  relief  is  speedily 
found,  death  ensues,  and  the  younger  the  patient  the  more  rapid  the  result. 

In  chronic  intussusception  where  the  bowel  is  probably  only  incarcerated,  the  surgeon 
should  not  withhold  his  hand  for  more  than  a  week  ;  because  if  relief  is  to  be  obtained  by 
treatment,  it  should  be  obtained  within  the  seven  days  it  is  justifiable  to  expend  in  the 
attempt,  and,  if  failure  follows,  the  operation  of  laparotomy  should  be  undertaken.  In 
acute  strangulation  if  relief  is  not  speedily  found,  sloughing  of  the  invaginated  bowel  may 
take  place,  and  in  the  chronic,  adhesion  of  the  invaginated  bowel ;  under  either  circum- 
stance operative  interference  must  fail. 

Operative  interference  in  intussusception,  however,  has  not  hitherto  been  very  success- 
ful, and  its  failure,  I  believe,  is  owing  to  its  having  always  been  postponed  to  too  late  a 
period.  Yet  recent  experience  has  been  more  encouraging,  even  under  not  very  favorable 
circumstances,  for  Hutchinson  has  recorded  a  case  ('Med.-Chir.  Trans.,'  vol.  lvii,  1874) 
in  which  he  opened  the  abdomen  of  a  child  a;t.  2  on  the  thirtieth  day  of  the  symptoms, 
and  drew  out  the  invaginated  bowel  with  a  successful  issue.  Mr.  Howard  Marsh  had  a 
second  case,  in  which  a  like  good  result  was  obtained  in  a  male  infant  seven  months  old 
after  symptoms  of  fourteen  days'  duration  ;  while  my  colleague,  Mr.  Howse,  had  a  third, 
in  a  woman  set.  23,  a  patient  of  Dr.  Fagge's  (ibid.,  vol.  lix,  1876)  in  which  recovery  took 
place.  I  have  likewise  performed  the  same  operation  in  a  dog,  pulling  out  on  the  fifteenth 
day,  with  a  good  result,  six  feet  of  invaginated  bowel. 

Dr.  II.  B.  Sands,  of  New  York,  has  also  published  another  successful  case  in  a  child  (> 
months  old  ('New  York  Med.  Journ.,' June,  1877) — the  operation  having  been  performed 
eighteen  hours  after  the  appearance  of  the  symptoms.  In  intussusception,  however,  some 
success  has  followed,  at  times,  the  practice  of  inflation,  a  plan  of  treatment  that  was  origi- 
nally recommended  by  Gorham  years  ago,  and  which  may  be  effectually  carried  out  by 
connecting  a  siphon  bottle  of  soda  or  other  aerated  water  with  a  tube  passed  well  into  the 
bowel,  the  elastic  gas  forcing  its  way  far  better  than  water.    When  inflation  cannot  be 
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used  injections  may  be  substituted.  This  operation  has,  however,  its  dangers,  as  bowels 
have  been  ruptured  by  its  use.    I  cannot  therefore  recommend  it. 

Inversion  of  the  body  has  likewise  been  advised,  with  the  chance,  that  the  weight  of 
the  contents  of  the  bowel  above  the  involuted  or  obstructed  segment  may  suffice  to  disen- 
gage it.  Mechanical  kneading  of  the  abdomen,  and  the  administration  of  an  anaesthetic 
have  also  been  employed  with  a  similar  object. 

Opium  should  always  be  given  in  all  cases  of  mechanical  obstruction,  the  drug  not  only 
relieving  pain,  but  checking  the  peristaltic  action  of  the  bowel  which  is  so  injurious. 

These  remedies,  however,  are  uncertain  at  the  best,  and  should  be  tried  in  early  cases, 
when  th^  diagnosis  is  uncertain  and  operative  interference  rejected,  but  they  must  not  be 
used  when  more  active  treatment  is  called  for  unless  such  treatment  is  absolutely  forbidden. 

Laparotomy, 

from  xartapa,  the  soft  parts  of  the  body  below  the  ribs,  and  ttftvu,  I  cut,  is  a  name  which 
has  been  given  by  Dr.  John  Ashliurst,  Jun.  ('American  Jo  urn.  of  Med.  Sciences,'  1874), 
to  an  exploratory  operation  upon  the  abdomen  for  the  relief  of  an  internal  strangulation  or 
intussusception,  and  is  so  good  that  I  adopt  it.  The  term  "  gastrotomy"  is  applied  to 
operations  upon  the  stomach  for  the  removal  of  foreign  bodies,  "  gastrostomy"  to  an  ope- 
ration upon  the  stomach  with  a  view  of  establishing  a  permanent  fistula,  "  colotomy"  to 
those  upon  the  large  intestine,  and  "  enterotomy"  to  those  upon  the  small. 

In  laparotomy  the  abdomen  should  be  opened  in  the  median  line  below  the  umbilicus, 
though  if  an  old  hernia  exists,  the  sac  should  be  explored,  and  the  abdominal  incision 
made  upwards  from  its  neck.  The  abdomen  should  at  first  be  explored  by  the  finger,  and 
more  particularly  towards  the  umbilicus,  since  it  seems  that  bands  are  more  often  found 
opposite  the  promontory  of  the  sacrum  than  anywhere  else.  If  the  finger  fail  to  find  out 
the  band,  the  opening  must  be  enlarged  and  the  parts  inspected.  When  the  operation  is 
performed  for  intussusception,  and  the  bowel  is  exposed,  difficulty  has  been  experienced  in 
freeing  the  involved  bowel,  and,  under  such  circumstances,  the  expedient  used  by  Mr. 
Hutchinson  should  be  employed  and  the  invaginated  portion  pushed  out  backward  from  its 
sheath.  The  wound  should  be  carefully  adjusted  by  stitches.  After  the  operation,  the 
patient  should  be  kept  under  the  influence  of  opium  or  morphia — the  morphia  suppository 
every  five  hours  being  the  best  form  to  use.  Milk  diet  should  be  given  in  small  quanti- 
ties, and,  if  recovery  is  to  follow,  it  will  probably  be  speedy  ;  as  repair  takes  place  rapidly 
in  all  abdominal  sections  when  a  case  goes  on  well,  and  death  ensues  early  when  the 
reverse  occurs.  [Ashhurst  has  collected  123  cases  of  laparotomy,  of  which  37  recovered 
and  86  died.  The  results  would  almost  certainly  have  been  more  favorable  if  early  opera- 
tions were  more  frequent.] 

Enterotomy, 

or  the  opening  of  some  portion  of  the  small  bowel  generally  in  the  right  groin,  is  an  ope- 
ration of  great  value,  and  it  is  to  be  regretted  that  it  has  not  received  sufficient  notice.  It 
was  first  performed  by  Nelaton,  at  least  twenty-five  years  ago,  upon  a  patient  of  Trous- 
seau's, for  chronic  intestinal  obstruction,  and  is  applicable  to  cases  of  abdominal  obstruc- 
tion in  which  the  clinical  evidence  points  to  the  conclusion  that  the  obstruction  is  high  up 
in  the  large  intestine  or  low  down  in  the  small ;  to  cases  in  which  "  laparotomy"  is  inap- 
plicable and  "  lumbar  colotomy"  is  out  of  court — to  cases  of  obstruction  in  which  relief  is 
required  and  a  more  exact  method  of  giving  it  is  not  clear,  either  from  some  difficulty  in 
diagnosis  or  other  cause.  It  is  described  by  Trousseau  as  follows  ('  Clin.  Med.,'  lecture 
77): — "  I  begin  the  operation,  as  Nelaton  advises,  by  making  in  the  right  side  an  incision 
an  inch  in  length,  a  little  above  the  crest  of  the  ilium,  parallel  with  Poupart's  ligament 
(Fig.  286)  ;  the  length  of  this  incision  is  subsequently  increased  to  three  or  four  inches. 
In  dividing,  layer  by  layer,  the  skin,  the  cellular  tissue,  the  muscles,  and  aponeurosis, 
tying  as  may  be  required  the  large  vessels  involved  in  the  incision,  we  at  last  come  to  the 
most  deeply-seated  aponeurosis.  Proceeding  always  very  slowly,  and  being  very  particular 
in  sponging  the  wound  carefully,  this  deep  aponeurosis  is  cut  through,  when  forthwith  the 
peritoneum  is  reached.  It  is  taken  hold  of  by  a  small  forceps  and  incised ;  afterwards 
using  the  greatest  possible  precautions,  a  silver  thread,  by  means  of  a  curved  needle  is 
carried,  first  through  the  intestine  and  then  through  the  abdominal  walls;  four  sutures  are 
then  made,  two  on  each  side  of  the  incision  ;  two  others  are  made,  one  at  the  superior  and 
the  other  at  the  inferior  angle  of  the  wound  ;  but  this  time  the  abdominal  parietes  are  first 
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perforated,  then  the  intestine,  and  afterwards  the  abdominal  parietes  on  the  opposite  side 
of  the  wound  (vide  Fig.  287).  In  this  way  the  intestine  is  fixed  everywhere,  laterally 
and  from  above  downwards,  to  the  walls  of  the  abdomen;  by  this  proceeding  no  exudation 


Fig.  286. 


Inguinal  wound  made  in  Nclaton's  '  Operation  of  Enterotomv. 


Fig.  287. 


can  take  place  into  the  peritoneum.  It  is  then  only  necessary  to  make  an  exceedingly 
small  incision  into  the  intestine  by  means  of  a  sharp-pointed  bistoury.  The  openiii"-  which 
Nelaton  makes  is  less  than  a  third  of  an  inch." 

This  operation  is  very  warmly  advocated  by  Trousseau  in 
all  cases  of  intestinal  occlusion  from  whatever  cause,  "  when 
the  symptoms  of  occlusion  have  existed  for  six  or  eight  days, 
when  there  is  great  tympanitis,  when  the  matters  vomited  are 
of  a  stercoraceous  character,  and,  finally,  when  the  persistence 
and  severity  of  the  symptoms  presage  imminent  death."  He 
had  recommended  its  adoption  in  five  cases,  and  in  two  witli 
complete  success,  the  patient  recovering,  who,  without  it, 
would  have  been  hopelessly  lost. 

In  recent  times  this  operation  has  been  successfully  per- 
formed by  Mr.  McCarthy  on  the  suggestion  of  Mr.  Maunder 
in  1872  ('  Med.-Chir.  Trans.,'  vol.  lv),  by  Mr.  Wagstatfe  ('  St.  Thomas's  Hosp.  Rep.,' 
1873),  by  Mr.  Maunder  himself  in  November,  1875  ('Trans.  Clin.  Soc,  vol.  ix,  187G), 
and  by  others. 

I  have  performed  it  three  times,  once  in  1876  on  an  infant  twelve  days  old,  who  was 
born  with  an  imperforate  rectum,  and  survived  the  operation  eight  days,  having  been 
greatly  relieved  by  it,  but  operation  had  been  postponed  until  too  late.  The  second  was 
in  May,  1877,  on  a  man  aet.  57,  who  had  been  a  patient  of  Dr.  Wilks,  for  chronic  small 
intestinal  obstruction  of  many  months'  standing,  the  chronic  condition  being  aggravated 
every  week  or  ten  days  by  symptoms  of  a  severe  character,  which  threatened  life.  The 
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Thermograph  of  case  of  enterotomy,  in  a  man.  a;t.  d~,  for  chronic  obstruction.    Temperature  never  reached  100°,  and 
patient  was  convalescent  in  a  month.    Fluctuation  of  temperature  very  slight. 

seat  of  the  obstruction  was  too  uncertain  to  allow  of  the  operation  of  colotomy  being  per- 
formed; indeed  the  symptoms  pointed  to  the  small  bowel  as  being  the  seat  of  the  disease, 
and  on  that  account  enterotomy  was  undertaken.  The  operation  gave  rapid  and  perma- 
ment  relief  and  the  man  was  convalescent  in  a  month.  His  temperature,  as  shown  by  the 
chart,  was  never  higher  than  100°.    He  is  alive  and  well  at  the  present  day,  but  the 
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inconvenience  connected  with  the  artificial  anus  is  so  troublesome  as  to  neutralize  greatly 
the  advantages  of  the  operation.  The  third  was  on  the  person  of  a  man,  set.  50,  whom  I 
saw  in  consultation  with  Dr.  Cortis,  of  Kennington,  in  July,  1877,  for  complete  intestinal 
obstruction.  He  had  been  ill  two  months  with  abdominal  pain  and  constipation,  but 
sought  advice  only  when  the  pain  had  become  very  severe  and  vomiting  appeared.  When 
I  saw  him  the  constipation  was  insuperable,  vomiting  incessant,  and  the  abdomen  much 
distended.  No  obstruction  could  be  felt  in  the  rectum;  both  loins  were  very  resonant, 
and  it  was  believed  that  the  obstruction  was  about  the  caicum.  I  consequently  performed 
Nelaton's  operation  of  enterotomy  as  described,  on  July  7th.  The  operation  gave  imme- 
diate relief,  and  everything  went  on  well  subsequently,  the  temperature  never  rising 
beyond  99°.  He  left  the  hospital  six  weeks  afterwards,  the  whole  of  his  motions  passing 
through  the  artificial  anus,  and  not  a  trace  of  wind  or  motion  passing  per  anum. 

On  his  return  home,  for  want  of  good  nursing,  a  bed-sore  appeared,  and  he  died  in 
November,  1877.  After  death  it  was  found  that  the  lower  part  of  the  ileum  had  been 
opened  three  inches  from  the  cajcum,  and  that  the  seat  of  stricture  was  in  the  ascending 
colon  just  above  the  caecum.  It  was  cicatricial,  and  evidently  due  to  the  contraction  of 
some  old  ulcer;  the  viscera  were  healthy.  I  subsequently  learnt  from  Dr.  Cortis  that 
this  patient  had  hurt  himself  in  the  right  side  of  his  abdomen  three  years  before  his  illness 
in  a  fall  over  a  case  of  goods,  that  the  accident  was  followed  by  sickness  and  pain,  with 
nausea  and  occasional  vomiting.  It  is  quite  possible  that  the  stricture  was  the  result  of 
this  injury. 

This  patient,  as  well  as  the  other,  complained  sadly  of  the  annoyance  caused  by  the 
constant  flow  of  feces  from  the  inguinal  anus,  no  mechanical  appliance  having  the  power 
of  controlling  it. 

COLOTOMY. 

For  irremedial  stricture  or  mechanical  obstruction  of  the  rectum  from  any  cause,  Calli- 
sen's  operation  of  opening  the  colon  in  the  lejt  loin  should  always  be  followed;  but,  when 
the  seat  of  obstruction  is  higher  than  the  rectum  and  if  there  be  a  doubt  whether  it  is  in 
the  sigmoid  flexure  or  transverse  colon,  Amnssat's  operation  in  the  right  loin  should  be 
performed.  Callisen  first  suggested  colotomy  in  1796,  and  applied  it  to  the  descending 
colon,  but  Amussat  revived  the  operation  and  extended  it  to  the  ascending  colon  in  1839. 

The  colon  in  this  position  lies  behind  the  peritoneum  immediately  beneath  the  trans- 
versalis  fascia.  The  kidney  is  in  close  contact  with  it  above,  and  in  one  case  on  which  I 
operated,  the  organ  was  placed  so  low  down  as  to  fill  in  the  space  between  the  rib  and 
pelvis,  and  had  to  be  pushed  upwards  to  allow  the  colon  to  be  seen  and  opened.  The 
operation  can  be  performed  as  follows,  on  the  left  loin  : — 

The  patient  is  to  be  placed  on  his  right  side  with  a  pillow  beneath  the  loin,  in  order  to 
arch  somewhat  the  left  flank,  and  turned  two-thirds  over  on  his  face  ;  the  outer  border  of 
the  quadratus  lumborum  muscle  can  then  be  made  out,  as  this  muscle  is  the  surgeon's 
main  guide.  Its  outer  border  with  the  descending  colon  is  to  be  found  half  an  inch  posterior 
to  the  centre  of  the  crest  of  the  ileum,  the  centre  being  the  point  midway  between  the 
anterior  superior  and  posterior  superior  spinous  processes.  Allingham  says  that  in  more 
than  fifty  dissections  he  has  always  found  the  descending  colon  to  be  so  situated.  He  has 
never  known  this  point  to  fail  him.  When  difficulties  are  felt  in  the  operation,  he  believes 
they  arise  from  the  colon  being  looked  for  too  far  from  the  spine  ('  St.  Thomas's  Hosp. 
Reports,'  1870),  and  in  that  opinion  I  cordially  agree.  An  incision  is  then  to  be  made 
four  or  five  inches  long,  beginning  an  inch  and  a  half  to  the  left  of  the  spine  below  the 
last  rib,  and  passing  downwards  and  forwards  parallel  with  the  crest  of  the  ilium;  the 
line  of  the  incision  should  pass  obliquely  across  the  external  border  of  the  quadratus  lum- 
borum muscle  about  its  centre,  so  as  to  take  the  same  direction  as  the  nerves  which  traverse 
this  part.  By  this  incision,  the  integuments  and  muscles  and  fascia  are  divided,  and  the 
outer  border  of  the  quadratus  muscle  exposed.  The  abdominal  muscles  can  be  divided  to 
give  room,  and  this  had  better  be  done  upon  a  director.  All  vessels  are  now  to  be  secured. 
The  transversalis  fascia  will  next  come  into  view,  and  beneath  this  will  be  the  colon,  a 
layer  of  fat  sometimes  intervening.  The  fascia  is  to  be  opened  with  caution,  for  in  the 
loose  fat  and  cellular  tissue  the  colon  is  to  be  found  ;  when  distended,  the  bowel  coir.es  at 
once  under  the  eye  on  dividing  the  fascia,  but  when  empty,  some  little  trouble  may  be 
experienced  in  hooking  it  up  with  the  finger.  It  can  always  be  found  in  front  of  the  lower 
border  of  the  kidney.  This  organ  should  consequently  be  sought,  as  it  is  the  only  certain 
guide  to  the  bowel.    I  have  found,  however,  on  several  occasions  at  this  stage  of  the  pro- 
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ceeding,  groat  help  by  rolling  the  patient  over  on  to  his  back,  the  bowel  falling  by  this 
manoeuvre  on  the  finger,  and  being  then  readily  caught.  [I  know  of  an  instance  where  a 
large  cvst  of  the  kidney  was  found,  and  at  first  mistaken  for  the  colon.  This  unusual  com- 
plication would,  of  course,  scarcely  ever  occur  in  another  case  of  rectal  cancer  requiring 
colotomy.] 

When  the  bowel  has  been  caught,  it  should  be  partially  rolled  forward,  in  order  to  ex- 
pose its  posterior  surface,  for  if  this  be  not  done  there  is  a  risk  of  the  surgeon  wounding 
the  peritoneum  where  it  is  reflected  from  its  anterior  surface  on  to  the  abdominal  wall. 
The  bowel  having  been  drawn  up  to  the  wound  is  then  to  be  secured  to  the  integument 
and  not  to  the  muscles,  by  the  passage  of  a  ligature  introduced  through  one  margin  of  the 
wound,  then  through  the  bowel,  and  lastly  through  the  other  margin.  The  bowel  can 
then  be  opened  by  a  longitudinal  incision  about  three-quarters  of  an  inch  long  over  the 
ligature  that  has  traversed  its  canal;  the  centre  of  the  ligature  is  then  to  be  drawn  out 
and  divided,  the  two  halves  of  the  ligature  fixing  the  two  sides  of  the  divided  intestine 
firmly  to  the  margins  of  the  wound  ;  and  two  or  four  more  stitches  may  then  be  introduced 
to  make  the  artificial  anus  secure.  The  margins  of  the  wound  may  be  oiled  to  guard 
against  the  irritation  of  feces,  and  the  patient  placed  in  bed.  At  times,  the  feces  escape 
in  large  quantities  directly  the  bowel  is  opened  ;  at  others  some  slight  feculent  discharge 
will  take  place  at  the  time,  the  larger  flow  taking  place  later.  This  is  not,  however,  a 
matter  of  any  importance,  and  the  surgeon  should  take  no  measures  to  cause  the  bowels 
to  act  ;  indeed,  it  is  better,  as  far  as  the  operation  is  concerned,  that  the  flow  be  postponed, 
for  within  an  hour  or  so,  the  parts  about  the  wound  become  sealed  with  lymph,  and  thus 
the  risks  of  extravasation  are  diminished. 

Amussat  originally  suggested  the  transverse  incision  in  the  loins,  and  Callisen  the  ver- 
tical, the  former  crossing  at  right  angles  the  outer  border  of  the  quadratus  lumborum 
muscle,  the  latter  running  parallel 
with  it.  The  oblique  appears  to 
me  to  be  preferable  to  either,  as  it 
gn  es  more  room  for  manipulation 
when  the  colon  is  empty,  it  takes 
the  line  of  the  nerves  and  vessels 
that  traverse  this  part,  and  less- 
ens the  risk  of  their  division  ;  it 
follows  the  ordinary  integu- 
mental  fold  of  a  patient  when 
assuming  the  recumbent  posture, 
and  thus  favors  repair,  and  seems 
to  tend  much  towards  the  pre- 
vention of  the  prolapse  of  the 
bowel  that  is  always  liable  to 
follow  such  an  operation.  Fig. 
289  illustrates  the  line  of  inci- 
sion and  the  appearance  of  the 
artificial  anus.  It  was  taken  from  a  patient  of  Sir  W.  Gull's,  ast.  64,  that  I  operated  upon 
in  I860  for  vesicointestinal  fistula,  and  who  died  five  and  a  half  years  subsequently  (1875) 
from  a  ruptured  heart.    The  gentlemen  followed  his  avocation  without  any  discomfort. 

After  the  operation  a  good  sedative  should  be  given,  such  as  opium,  morphia,  or  chloral, 
and  the  recumbent  position  maintained,  a  piece  of  oiled  lint  covered  with  oakum,  and  kept 
in  place  with  a  soft  towel,  being  the  best  application. 

The  sutures  may  be  removed  on  the  fourth  or  fifth  day,  according  to  circumstances, 
while  perfect  cleanliness  must  be  observed. 

Nutritive  food  and  stimulants  may  be  given  within  a  day  or  so  of  the  operation,  repair, 
as  a  rule,  going  on  favorably. 

When  the  wound  has  cicatrized,  the  patient  may  get  up,  and  a  pad  covered  by  a  folded 
napkin  and  fastened  on  with  a  lumbar  binder,  is  the  best  application.  The  ivory  ball  or 
plug  that  has  been  recommended,  appears  to  be  a  useless  instrument,  and  cannot  be  kept 
in  its  place,  nor  does  it  prevent  the  prolapse  of  the  bowel  that  is  said  to  be  so  likely  to 
follow  the  operation. 

With  the  oblique  incision  this  prolapse  does  not  appear  to  be  the  cause  of  any  annoy- 
ance, since  it  seems  to  take  place  to  a  very  slight  extent. 

When  contraction  of  the  orifice  takes  place  to  too  great  an  extent,  a  sponge  tent  or 
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Artificial  anus  after  colotomy  with  the  oblique  incision. 
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short  bougie  may  daily  be  introduced.  I  have,  however,  met  with  but  one  case  requiring 
this  treatment. 

After  convalescence,  it  is  well  to  wash  out  occasionally  the  lower  portion  of  the  bowel 
with  warm  water,  as  some  feces  are  apt  to  pass  the  artificial  opening  and  rest  in  t lie  rectum, 
causing  irritation.  When  the  anal  end  is  open,  it  is  best  to  do  this  through  the  Datura] 
opening,  and  when  closed,  through  the  artificial. 

I  have  now  performed  this  operation  thirty-six  times  ;  in  four  for  vesicointestinal  fistula, 
in  two  for  pelvic  tumor,  in  one  for  fibrous  growths  in  the  rectum,  and  in  twenty-nine  for 
stricture  of  the  rectum.  One  of  the  cases  of  vesicointestinal  fistula  lived  for  four  months 
after  the  operation,  and  died  with  suppurating  kidneys  entirely  relieved  from  all  vesical 
and  rectal  distress.  ('  Brit,  and  For.  Rev.,'  Jan.  1869.)  One  lived  nearly  six  yearsafter 
the  operation,  and  died,  get.  70,  from  rupture  of  the  heart.  The  third  is  now  alive,  six 
years  after  the  operation,  and  enjoying  life,  suffering  indeed  very  little  inconvenience  from 
the  artificial  anus.  ('  Clin.  Soc.,'  1872.)  The  patient  with  pelvic  tumor,  already  noticed, 
died  on  the  third  day  from  rupture  of  the  tumor.  The  second  was  kept  alive  two  months, 
and  died  from  the  disease.  The  one  with  fibrous  growths  in  the  rectum  was  operated  upon 
Nov.  14th,  1877,  and  is  now  living  in  comfort. 

Of  the  twenty-nine  patients  with  stricture,  cancerous  and  otherwise,  one  lived  three 
years  after  the  operation,  and  one  eighteen  months,  dying  from  supposed  cancer  of  the 
liver  after  a  month's  illness  ;  two  lived  ten  and  three  for  five  months,  eight  survived  the 
operation  from  seven  to  eighteen  days,  eight  died  within  a  week,  the  operation  in  the 
majority  of  these  cases  having  been  undertaken  as  a  last  resource.  Six  were  alive  when 
last  heard  of,  two  having  been  operated  upon  three  years  previously,  two  two  years,  and 
two  within  the  year.  In  every  case  marked  relief  was  afforded  to  symptoms,  and  in  many, 
the  patients'  expressions  of  gratitude  for  such  were  very  strong,  several  having  deeply 
regretted  that  the  operation  had  not  been  performed  at  an  earlier  period. 

In  no  single  case  have  I  ever  regretted  performing  this  operation,  although  in  a  large 
number  I  have  wished  earnestly  that  I  had  had  an  opportunity  of  performing  it  earlier, 
since  in  no  instance  where  it  was  undertaken  did  it  fail  to  give  relief. 

In  one  of  the  patients  eolotomized  for  vesicointestinal  fistula,  who  is  now  alive,  six 
years  after  the  operation,  urine  finds  its  way,  when  he  is  recumbent,  out  of  the  lumbar 
artificial  anus,  and,  in  the  second  case  that  survived  the  operation  nearly  six  years,  the 
same  complication  presented  itself.  In  neither  instance,  however,  was  the  flow  a  source 
of  trouble.  This  flow,  however,  might  have  been  enough  to  keep  patent  that  portion  of 
the  intestine  that  existed  between  the  artificial  anus  and  the  bladder,  and  to  preserve  it 
from  atrophy  ;  such  a  result  of  colotomy  being  clearly  possible,  Dr.  Michael  Harris,  of 
Liverpool,  having  recorded  in  the  'Liverpool  Hospital  Reports'  for  1874  the  particulars  of 
a  post-mortem  examination  where  Mr.  Hakes  had  performed  colotomy  five  years  pre- 
viously for  vesico-intestinal  fistula,  in  which  the  descending  colon  from  the  artificial  anus, 
together  with  the  sigmoid  flexure  and  rectum  as  far  as  the  bladder,  had  become  completely 
obliterated  and  was  found  to  be  replaced  by  a  cylindrical  mass  of  fat.  The  length  of  this 
fatty  column  was  about  six  or  seven  inches,  and  in  the  centre  of  it  was  found  a  fibrous 
cord  of  about  a  line  in  thickness,  but  no  trace  of  a  canal  of  any  kind  could  be  therein 
detected. 

Curling  has  performed  or  recommended  the  operation  in  twenty-one  cases,  and  in  four- 
teen the  patients  survived  over  periods  varying  from  two  to  eighteen  months.  Pollock 
gives  a  case  where  the  patient  had  survived  the  operation  for  two  and  a  half  years.  Ailing- 
ham  has  had  ten  cases  :  one  died  within  a  fortnight  of  the  operation,  five  lived  a  few 
months,  one  nineteen  months,  one  four  and  a  half  years.  Two  were  known  to  be  living 
for  three  and  four  years  after  the  operation. 

These  results  cannot  be  regarded  otherwise  than  with  satisfaction,  for  it  should  be 
remembered  that  in  all  these  cases  the  operation  was  undertaken  when  life  was  threatened, 
and  the  distress  from  the  local  disease  was  severe  and  otherwise  irremediable.  The  oper- 
ation is  beneficial  in  all  cases  of  vesico-intestinal  fistula  when  solid  feces  flow  with  t lie 
urine  ;  in  all  cases  of  stricture  of  the  rectum  so  soon  as  the  obstruction  becomes  serious 
and  local  distress  great ;  in  all  other  cases  of  mechanical  obstruction  to  the  rectum  from  pelvic 
causes,  when  no  less  severe  measures  for  relief  can  be  suggested ;  and,  last,  but  not  least, 
in  extensive  ulceration  of  the  rectum,  cancerous,  syphilitic,  or  simple,  when  local  treat- 
ment fails  to  give  relief,  and  local  distress  is  great,  when  the  general  powers  are  evidently 
giving  way  from  the  local  disease  quite  irrespective  of  all  mechanical  obstruction. 

In  no  case,  however,  should  the  operation  be  postponed  till  the  patient's  powers  are 
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failing,  for  then  the  prospects  of  recovery  are  greatly  lessened  and  convalescence  is  often 
rendered  improbable. 

By  way  of  summary,  therefore,  it  may  be  stated  that — 

Laparotomy  is  an  operation  which  should  be  performed  in  all  cases  of  acute  intes- 
tinal obstruction  due  to  bands,  internal  hernia,  and  intussusception,  that  do  not  speedily 
yield  to  other  treatment. 

Colotomy  is  applicable  to  cases  of  obstruction  to  the  large  intestine  from  stricture  or 
the  mechanical  pressure  of  tumors. 

Enterotomy  affords  a  means  of  relief  for  all  other  cases  of  intestinal  obstruction  to 
which  the  two  former  operations  are  inapplicable. 

On  Tapping  the  Intestine. 

The  practice  of  tapping  the  intestine  with  a  fine  trocar  and  canula  in  cases  of  intestinal 
obstruction,  is  one  which  deserves  serious  consideration,  since  there  is  good  reason  to 
believe,  that  a  small  puncture  may  often  be  made  into  a  distended  intestine  and  wind  drawn 
off  without  any  extravasation  of  the  contents  of  the  bowel  taking  place;  and  that  if  the 
distension  of  the  strangulated,  twisted,  or  otherwise  obstructed  bowel  can  be  relieved  by 
the  operation,  there  is  some  ground  for  hope  that  natural  efforts  may  then  release  the 
bowel  from  beneath  its  band  or  from  some  internal  peritoneal  ring,  and  that  even  a  twisted 
bowel  may  untwist.  The  operation,  however,  is  not  without  its  risk,  as  I  have  on  several 
occasions  known  fecal  extravasation  to  follow  the  practice,  and  Coupland  and  Morris  quote 
other  cases.  I  have  been  also  led  to  believe  that  even  in  a  large  hernia,  its  strangulation 
might  be  relieved  by  a  like  operation  and  a  natural  reduction  take  place ;  for  a  strangu- 
lated bowel,  outside  as  well  as  inside  the  abdominal  cavity,  is  strangulated  by  the  disten- 
sion of  the  intestine  itself,  more  than  from  any  extra-intestinal  influence,  and  if  this  dis- 
tension can  be  relieved  by  simply  drawing  off  the  contents  of  the  bowel  by  means  of  a 
very  fine  trocar  and  canula,  the  walls  of  the  intestine  would  collapse,  strangulation  cease, 
and  unless  adhesions  confined  the  bowel  in  its  position,  its  return  might  be  looked  for  by 
natural  efforts.  These  remarks  are  based  upon  the  fact,  that  intestine  may  be  so  treated 
without  any  extravasation  following,  and  such  actually  came  before  me  in  a  case  of  ileo- 
colic scrotal  hernia,  in  a  gentleman  ast.  76,  when,  to  enable  me  to  reduce  the  bowel,  I  was 
driven  to  puncture  the  protruding  intestine  in  four  or  five  places,  and  although  much 
manipulation  followed  this  practice,  no  extravasation  occurred  at  the  time  or  after,  and  a 
rapid  recovery  ensued  without  a  drop  of  suppuration.  The  case  occurred  in  the  practice 
of  Mr.  Kelson  Wright,  of  Kennington.  These  remarks  are  only  to  be  read  as  suggestions, 
and  more  particularly  as  applied  to  large  umbilical  and  scrotal  herniae.  Since  the  intro- 
duction of  the  pneumatic  aspirator  by  Dr.  Dieulafoy  this  practice  has  received  much  encour- 
agement. For  more  detailed  evidence  on  the  subject  of  intestinal  obstruction  and  its 
treatment,  the  following  papers  may  be  referred  to  : — 

Briiiton,  '  Croonian  Lectures,'  1859. — Fagrje,  'Guy's  Reports,'  1868. — Gay,  'Trans.  Lond.  Med. 
Soc.,'  1861-2 — Gorham,  'Guy's  Reports,'  vol.  iii,  series  1. — Hinton,  'Association  Med.  Journal,' 
1853. — Smith,  '  American  Journal  of  Med.  Sciences,'  1862. — Bryant,  '  Med.  Times,'  1872. — '  A  Trea- 
tise on  the  Pneumatic  Aspiration  of  Morbid  Fluids,'  by  Dr.  George  Dieulafoy,  1873. —  Trousseau's 
'Clinical  Medicine.' — Hutchinson,  '  Med.-Chir.  Trans.,' vol.  lvii,  1874. —  Coupland  and  Morris,  'Brit. 
Med.  Joum.,'  Jan.  26,  1878. — Bryant,  'Lancet,'  May,  1878. — 'Clinical  Society,'  1878.— [Erskine 
Mason,  'American  Journal  of  Med.  Sciences,'  October,  1873. — Jonathan  Hutchinson,  'New  York  Hos- 
pital Gazette,'  October  19,  1878.] 

On  Tapping  the  Abdomen. 

Whenever  fluid  collects  in  the  abdominal  cavity  so  as  to  interfere  with  life's  functions, 
the  operation  of  tapping  may  be  called  for.  It  may  be  for  ascites,  a  collection  of  fluid 
in  tin:  peritoneal  cavity  ;  for  ovarian  dropsy,  a  collection  of  fluid  in  a  single  or  in  a  poly- 
cystic tumor  ;  or  for  hydatid,  whether  hepatic,  pelvic,  or  peritoneal.  It  may  also  be  called 
for  in  renal  or  splenic  cysts. 

It  would  be  out  of  my  province  to  enter  minutely  into  the  diagnosis  of  all  these  condi- 
tions, as  the  majority  of  such  cases  come  under  the  eare  of  the  physician,  the  surgeon 
being  called  in  simply  to  operate.  Nevertheless,  it  may  be  as  well  to  give  some  of  the 
leading  points  of  diagnosis,  for  I  need  scarcely  say  that  the  operating  surgeon  is  not 
relieved  of  all  responsibility  of  diagnosis  by  the  fact  that  a  medical  mind  has  charge  of 
the  ease.  The  operator,  as  such,  assumes  part,  at  least,  of  the  responsibility  of  the  case 
as  well  as  of  the  operation. 
31 
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Diagnosis. — In  a  general  way  it  may  be  asserted,  therefore,  that  ascites  is  the  result 
of  a  chronic  action  that  has  been  going  on  for  some  time,  arising  from  liver,  peritoneal, 
heart,  or  renal  disease,  the  abdominal  dropsy  being  one  of  the  results  only.  The  history 
of  the  case  consequently  will  be  a  great  help  in  arriving  at  a  conclusion.  The  fluid, 
moreover,  will  be  found  to  fill  the  abdominal  cavity  equally ;  fluctuation  being  perceptible 
across  the  abdomen,  and  from  before  backwards  well  into  the  loins,  even  when  the  abdo- 
men is  resonant.  As  a  rule,  the  intestines  will  be  found  floating  upwards,  thus  giving 
resonance  on  percussion,  the  position  of  the  bowels  being  influenced  by  that  of  the  patient. 
With  the  body  horizontal,  they  will  give  resonance  at  the  umbilicus ;  with  the  pelvis 
depressed,  above  this  point;  with  the  pelvis  well  raised,  resonance  may  even  be  detected 
near  the  pubes.  In  almost  all  these  cases  the  sound  over  the  loins  will  be  dull.  On 
looking  at  the  abdomen  the  surface  will  be  smooth  and  the  enlargement  equal.  The  sub- 
ject of  diagnosis  of  ovarian  and  uterine  disease  will  receive  attention  in  Chapter  XXVII. 
[The  possibility  of  pregnancy  must  be  eliminated,  since  mistakes  on  this  score  liave 
occurred.] 

The  operation. — The  instruments  required  for  the  operation  are  a  moderate-sized 
trocar  and  canula  ;  an  india-rubber  tube  about  six  feet  long  adapted  to  a  silver-tubular  plug 
that  fits  the  canula  when  the  trocar  is  removed,  a  lancet  or  small  scalpel ;  a  pad  of  lint ; 
and  a  roll  of  good  strapping. 

Some  surgeons  prefer  one  of  the  modern  instruments  by  which  the  india-rubber  tube 
is  attached  to  the  canula  at  right  angles,  and  they  are  very  good  ;  but  those  I  have  named 
are  ample. 

The  patient  should  be  brought  to  the  edge  of  the  bed  and  placed  in  the  recumbent  posi- 
tion, with  the  shoulders  raised  ;  a  folded  sheet  or  piece  of  mackintosh  cloth  having  bepn 
previously  so  arranged  as  to  protect  the  sheets.  A  catheter  should  be  first  passed,  then 
with  the  trocar  and  canula  warmed  and  oiled,  and  a  pail  at  hand,  into  which  the  end  of 
the  india-rubber  tube  is  allowed  to  hang,  the  surgeon  may  with  a  lancet  make  a  small 
incision  through  the  skin  and  soft  parts,  about  three  inches  below  the  umbilicus,  or  at  any 
other  spot  at  which  the  operation  is  to  be  performed.  He  should  next  introduce  the  trocar 
and  canula  with  a  direct  force  and  semi-rotatory  movement  of  the  wrist,  guarding,  with 
his  forefinger  fixed  about  one  inch  from  the  end  of  the  canula,  against  inserting  the  trocar 
too  far.  The  abdomen  having  been  punctured,  the  trocar  may  be  removed  with  the  right 
hand,  the  canula  being  pushed  farther  in  at  the  same  moment  with  the  thumb,  and  its 
orifice  plugged  at  once  with  the  left  thumb,  to  prevent  the  escape  of  fluid.  The  silver  plug  of 
the  india-rubber  tube  may  then  be  introduced  and  the  fluid  allowed  to  escape,  the  distal  end 
of  the  tube  being  kept  submerged  in  the  fluid  in  the  receptacle  ;  the  tube  acting  as  a  syphon. 

To  facilitate  the  flow  and  to  evacuate  the  whole  contents  of  the  cavity,  some  surgeons 
roll  the  patient  over  on  the  side,  or  place  him  so  at  the  first;  but  such  a  proceeding  is 
unnecessary. 

When  the  fluid  has  ceased  to  flow,  the  canula  is  to  be  gently  removed,  the  thumb  and 
finger  of  the  left  hand  nipping  up  the  soft  parts  as  its  end  appears,  so  as  to  prevent  the 
admission  of  air  into  the  abdominal  cavity,  and  the  trickling  of  any  fluid  down  the  patient. 
The  edges  of  the  wound  may  then  be  adapted  by  a  piece  of  good  strapping,  and  a  pad  of 
lint  applied  when  oozing  appears,  but  not  otherwise;  two  or  three  bands  of  strapping,  three 
inches  wide,  should  then  be  adjusted  to  the  front  of  the  abdomen  from  side  to  side.  [Oozing 
of  the  fluid  will  often  occur  unless  a  twisted  suture  be  applied.  Sometimes  this  continu- 
ous escape  of  fluid  may  be  desirable,  but  usually  it  distresses  the  patient.]  Where  great 
hollowness  is  left,  a  pad  of  cotton  wool  often  gives  comfort.  The  old-fashioned  flannel 
bandage  may  be  abolished,  as  it  is  only  an  inconvenience. 

[If  the  attendant  prefer,  the  fluid  may  be  allowed  to  drain  away  through  Southey's  capil- 
lary trocars.] 

All  pressure  on  the  abdomen  during  the  flow  of  the  fluid  should  be  avoided  as  unneces- 
sary, and  also  all  pressure  after  the  operation  ;  support  only  being  required. 

The  usual  place  to  perform  the  operation  is  in  the  linea  alba,  about  two  or  three  inches 
below  the  umbilicus ;  but  in  ovarian  disease  any  point  in  the  linea  semilunaris  may  be 
opened,  and  in  rare  cases  any  other  [except  over  the  epigastric  artery]. 

When  a  hydatid,  renal,  or  splenic  cyst  requires  to  be  tapped  a  small  trocar  and  canula, 
such  as  is  employed  for  tapping  a  hydrocele,  should  be  used ;  though,  in  these  cases,  the 
Pneumatic  Aspirator  is  of  great  service,  for  by  its  use  the  fluid  can  be  removed  without 
the  possibility  of  air  being  introduced. 
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of  the  liver,  spleen,  or  other  parts  of  the  abdomen  are  occasionally  met  with,  and,  how- 
ever large  a  size  they  attain,  they  rarely  produce  other  symptoms  than  those  mechanically 
caused  by  their  size,  and  on  that  account  they  may  require  treatment.  Their  origin  is 
indicated  by  their  position,  although,  when  situated  in  the  pelvis,  there  may  be  an  im- 
possibility in  diagnosing  them  from  ovarian  cysts.  They  are  almost  always  very  globular 
and  tense,  and  rarely  give  rise  to  distinct  fluctuation.  The  external  feel  of  a  hydatid  is 
somewhat  peculiar  and  characteristic.  In  1868,  I  removed  with  permanent  success  an 
enormous  hydatid  tumor  from  the  abdomen,  although  apparently  not  from  its  cavity,  of 
a  lady  patient  of  Dr.  Oldham,  aet.  35,  who  was  believed  to  have  had  ovarian  disease 
('  Guy's  Hosp.  Rep.,'  1868),  while  Mr.  Spencer  Wells  records  a  case  in  which  the  hydatids 
were  turned  out  of  the  abdominal  cavity.  Sometimes  the  hydatid  dies  without  surgical 
interference,  and,  as  a  consequence,  severe  suppuration  is  set  up  with  violent  constitutional 
disturbance,  which  requires  surgical  aid. 

Not  long  since  I  opened,  with  marked  success,  a  large  abscess  over  the  liver  of  a  boy 
a-t.  17,  and  evacuated  a  quantity  of  pus,  bearing  the  peculiar  odor  of  hydatid  pus.  The 
abscess  clearly  came  from  the  liver,  and  was  a  suppurating  hydatid.  The  boy  previously 
had  suffered  from  tape-worms.  In  1869,  I  had  to  open  freely  a  suppurating  hydatid 
tumor,  which  had  half  filled  the  abdomen  of  a  gentleman,  aet.  40,  who  had  had  it  tapped 
some  months  before  in  Australia,  and  a  complete  recovery  ensued.  A  quantity  of  dead 
hydatid  cysts  escaped  through  a  large  canula  that  was  introduced.  The  cyst  was  washed 
out  daily  with  great  benefit.  This  gentleman  is  now  quite  well.  I  have  had  at  least  six 
other  cases  in  which  a  like  treatment  was  employed  with  success,  nor  have  I  lost  one, 
although  several  have  had  a  very  narrow  escape.  The  secret  of  the  treatment  of  suppu- 
rating hydatid  cysts  consists  in  a  free  outlet  for  all  purulent  and  dead  hydatid  deposits, 
and  the  frequent  washing  out  of  the  suppurating  cavity  with  water  containing  iodine, 
Condy's  fluid,  carbolic  acid,  or  creasote,  with  or  without  the  introduction  of  a  drainage 
tube  or  elastic  catheter.  For  the  operation,  a  large  trocar  and  canula  should  be  employed 
— the  canula  being  left  in  for  some  days  until  a  good  opening  is  established  ;  it  may  then 
be  exchanged  for  an  elastic  catheter  or  large  drainage  tube. 

Before  suppuration  takes  place,  however,  other  treatment  is  applicable,  such  as  draining 
oft'  partially  or  wholly  the  fluid  contents  of  the  hydatid  by  means  of  a  very  fine  trocar  and 
canula.  I  have  performed  this  operation  on  many  occasions  with  success,  but  generally 
prefer  to  draw  off  only  a  few  ounces  of  the  fluid  ;  clinical  experience  indicating  that  by 
this  measure  alone  the  hydatid  may  be  killed,  subsequently  withering  up  and  ceasing  to 
hurt.  Dr.  J.  Miller,  of  Tasmania,  where  this  disease  is  frequent,  speaks  highly  of  the  use 
of  twenty-grain  doses  of  the  bromide  of  potassium  three  times  a  day  after  the  tapping,  and 
Dr.  Bird,  of  Melbourne,  combines  with  it  drachm  doses  of  the  tincture  of  kamela.  At 
times,  also,  cases  which  have  been  looked  upon  as  cured  are  not  so,  and  after  the  lapse  of 
years  the  disease  reappears.    When  suppuration  follows  tapping,  however,  a  cure  ensues. 

The  operation  of  simply  tapping  a  hydatid  with  even  the  finest  instruments  is  not,  how- 
ever, free  from  danger,  for  in  January,  1877, 1  tapped  a  man  ast.  42,  who,  with  the  excep- 
tion of  the  hydatid  tumor  of  the  liver,  was  in  perfect  health,  and  drew  off  half  a  pint  of 
hydatid  fluid,  having  to  perforate  the  structure  of  the  liver  to  the  depth  of  an  inch  to  reach 
the  cyst.  The  operation  was  not  attended  by  the  slightest  distress  ;  but  on  the  removal 
of  the  needle  an  agonizing  pain  attacked  the  man's  face  and  jaws,  accompanied  with  flush- 
ing of  the  head  and  neck.  This  was  followed  by  vomiting,  extreme  pallor,  and  stertorous 
breathing  for  a  minute,  followed  by  death  in  two  minutes.  At  the  necropsy  nothing  was 
found  to  account  for  this  sudden  end,  that  is,  there  was  no  embolism  or  heart  trouble,  no 
brain  disease,  nothing  but  a  large  hydatid  cyst  behind  the  liver.  The  needle  had,  how- 
ever, passed  through  a  misplaced  portal  vein  on  its  way  to  the  hydatid,  and  the  question 
arose  as  to  the  possibility  of  death  being  due  to  the  mixing  of  the  hydatid  fluid  with  the 
venous  blood.  No  blood  was  extravasated  (Clin.  Society,  1878).  My  colleagues,  Dr. 
Fagge  and  Mr.  Durham,  have  given  us  some  evidence  that  a  cure  can  be  obtained  by 
electrolytic  treatment,  on  Dr.  Althaus's  plan  of  introducing  into  the  tumor  two  electrolytic 
needles,  one  or  two  inches  apart,  connected  by  means  of  wire  to  the  negative  pole  of  a 
galvanic  battery  of  ten  cells,  and  completing  the  current  through  the  tumor  by  means  of  a 
moistened  sponge,  attached  to  the  positive  pole  of  the  battery,  applied  for  ten  or  more 
minutes  at  a  time  to  different  points  over  the  swelling.  (k  Med.-Chir.  Trans.,'  vol.  liv.) 
This  operation  may  be  repeated  according  to  circumstances. 
Such  treatment  may  be  employed  when  simple  tapping  fails  to  cure.    Some  of  the 
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patients  reported  as  cured  by  these  means  have  returned,  however,  with  the  disease,  and 
it  is  still  a  question  whether  more  is  gained  by  this  method  than  by  simple  puncture  and 
the  withdrawal  of  some  of  the  hydatid  fluid. 

Further  information  may  be  gained  from  Murchison's  work  on  the  liver,  1868,  Hurley's 
paper,  '  Med.-Chir.  Trans.,'  vol.  xlix,  and  Dr.  Bird,  of  Melbourne's,  book. 

[Cholecystotomy. 

In  this  place  it  seems  proper  to  refer  to  an  operation,  recently  revived  and  given  to  the 
profession  by  Dr.  J.  Marion  Sims,  of  New  York.  Cholecystotomy  is  the  name  applied 
to  opening  the  gall-bladder,  for  the  purpose  of  exploration  in  biliary  obstruction,  and  for 
removal  of  calculi  that  may  be  causing  trouble.  The  operation,  it  is  said,  was  described 
by  Sharp  in  the  early  part  of  the  last  century,  and  puncture  with  a  trocar  appears  to  have 
been  performed  by  Petit,1  who  reports  several  such  cases.  Bartholow,  according  to  Keen, 
was  probably  the  first  to  aspirate  the  gall-bladder.  Thudichum,  in  1859,  proposed  opening 
the  bladder  and  crushing  the  calculus.  Maunder  and  Hughlings  Jackson  also  proposed 
opening  the  gall-bladder  in  appropriate  cases.  Sims,  however,  has  given  the  procedure 
a  position  in  the  surgery  of  the  day,  which  it  will  probably  hold. 

Cholecsystotomy  is  only  proper  after  other  measures  have  failed  to  relieve  the  obstruc- 
tion, and  the  patient's  life  is  threatened.  In  Sims's  case  sixty  gall-stones  were  removed, 
but  death  occurred  on  the  ninth  day.2  Dr.  W.  W.  Keen,  of  Philadelphia,  operated  on  a 
similar  case,3  but  death  likewise  took  place.  Mr.  Tait,  of  England,  however,  had  better 
success,  for  he  records4  a  recovery  after  cholecystotomy  in  which  he  was  obliged  to  crush 
the  calculus.  Dr.  George  Brown  had  a  recovery  after  an  exploratory  abdominal  incision, 
which  failed  to  disclose  the  position  of  the  gall-bladder,  though  subsequent  spontaneous 
discharge  of  the  bile  occurred.5  I  am  under  the  impression  that  Mr.  Bryant  has  recently 
performed  the  operation,  but  I  cannot  at  present  lay  my  hands  upon  the  record  of  the 
case.  Dr.  J.  Hughes  has  an  article  on  cholecystotomy  in  the  '  Cincinnati  Lancet  and 
Clinic'  for  1879-80,  vol.  iii,  p.  147,  but  I  am  unable  to  say  whether  he  reports  any  new 
case.  Such  then  are  the  results,  as  far  as  known  to  me,  of  this  new  operation.  The 
incision  is  made  directly  over  the  tumor,  and  the  distended  bladder  may  be  held  by  for- 
ceps or  by  ligatures  passed  through  it,  until  its  contents  are  evacuated  and  the  ducts 
explored  with  a  probe.  If  it  is  deemed  proper,  a  fistule  is  established.  The  procedure  is 
certainly  a  proper  one  in  selected  cases,  and  should  be  performed  under  antiseptic  precau- 
tions ;  for  though  we  may  not  all  believe  in  Mr.  Lister's  method  as  a  necessity  in  abdominal 
surgery,  it  is  well  to  give  the  patient  the  benefit  of  the  doubt. 

Abscess  of  the  Liver. 

Hepatic  abscess  is  occasionally  brought  to  the  notice  of  the  surgeon,  and  should  be 
aspirated,  as  it  is  liable  to  rupture  and  to  be  evacuated  into  the  pleural  or  abdominal 
cavity.  If  possible,  it  is  well  to  wait  until  the  liver  or  wall  of  the  sac  becomes  adherent 
to  the  abdominal  parietes.;  but  it  is  not  advisable  to  delay  too  long  for  this  to  occur.  The 
connection  between  unsuspected  hepatic  abscess  and  certain  brain  lesions  is  insisted  upon 
by  Dr.  Hammond,  whose  views  at  least  deserve  attention  and  study  J.  B.  R.J 

Tumors  of  the  Umbilicus. 

Pedunculated  outgrowths  from  the  umbilicus  are  not  uncommon  and  always  found  in 
children,  being  composed  of  simple  granulation  tissue  ;  indeed  it  seems  probable  that  they 
are  really  due  to  excess  of  granulation  growth  from  the  point  at  which  the  umbilical  cord 
separated.  They  sometimes  attain  a  large  size,  and  have  occasionally  a  slight  central 
canal  or  orifice,  though  the  former  never  travels  far.  I  have  seen  one  the  size  of  the 
last  joint  of  my  little  finger.  They  are  easily  cured  by  the  application  of  a  ligature  to 
their  bases. 

These  tumors,  however,  must  not  be  confounded  with  a  condition  that  is  occasionally 
met  with,  viz.,  the  presence  of  a  fleshy  outgrowth  not  unlike  a  glans  penis,  through  which 
a  real  canal  extends  into  the  bladder,  the  canal  being  clearly  an  open  urachus.    I  have 


[i  Maladies  Chirurg.,  I,  282.  *  British  Med.  Journal,  June  8,  1878. 

3  American  Journal  of  Med.  Sciences,  January,  1879,  and  April,  1879,  p.  575. 

4  Lancet,  November  15,  1879.  5  British  Med.  Journal,  December  21,  1878.] 
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seen  only  one  such  case,  and  recorded  it  in  my  Lettsomian  lectures  on  the  surgical  dis- 
eases of  children,  18G3.  I  wished  to  cauterize  the  surface  of  the  canal  and  thus  cause  its 
contraction  and  closure,  but  was  not  allowed. 

I  have  also  seen  a  large  hernial  protrusion  appear  at  the  umbilicus,  with  the  whole  sur- 
face ulcerated,  in  which  there  were  some  solid  contents  which  I  took  to  be  the  liver.  It 
subsequently  completely  cicatrized  and  a  good  recovery  ensued.  The  drawing  of  this 
case  is  in  Guy's  Hospital  Museum. 

Sebaceous  tumors,  as  well  as  accumulations  of  sebaceous  matter  are  also  met  with  at 
the  umbilicus  in  dirty  people.  I  have  turned  out  large  masses  of  such  indurated  secretion 
from  the  cup-like  depression. 

Cancerous  tumors,  &c,  as  well  as  simple  warty  growths  and  syphilitic  condylomata, 
may  also  exist  in  the  same  position. 


CHAPTER  XV. 

HERNIA. 

Diagrams  Illustrating  the  Different  Forms  of  Hernia,  with  some  of  its 

complications. 

In  all  these  diagrams  the  thick  black  line  represents  the  parietes  covering  in  the  hernial 
sac  ;  the  thin  line  the  peritoneum  and  hernial  sac ;  the  small  body  at  the  bottom  of  the 
sac  the  testicle. 


Fig.  290. 


Fig.  290  This  diagram  illustrates  the  tubular  vaginal  process  of 

peritoneum  open  down  to  the  testicle,  into  which  a  hernia  may  descend. 
When  the  descent  occurs  at  birth  the  hernia  is  called  "  congenital ;" 
when  at  a  later  period  of  life  the  "  congenital  form,"  Birkett's  "  hernia 
into  the  vaginal  process  of  peritoneum,"  or  "Malgaigne's  hernia  of 
infancy." 


Fig.  291. 


Fig.  291  The  same  process  of  peritoneum  open  half  way  down  the 

cord,  into  which  a  hernia  may  descend  at  birth  or  at  a  later  period. 
Birkett's  "  hernia  into  the  funicular  portion  of  the  vaginal  process  of  the 
peritoneum." 


Fig.  292. 


Fig.  292. — The  same  process  undergoing  natural  contraction  above 
the  testicle,  explaining  the  hour-glass  contraction  met  with  in  the  con- 
genital form  of  scrotal  hernia  as  well  as  in  hydrocele. 
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Fig.  293  Diagram  showing   the  formation  of  the 

"  acquired  congenital  form  of  hernia,"  the  "  encysted  of 
Sir  A.  Cooper,"  "  the  infantile  of  Hey,"  the  acquired  her- 
nial sac  being  pushed  into  the  open  tunica  vaginalis  which 
incloses  it. 


Fig.  294  Diagram  illustrating  the  formation  of  the 

"  acquired"  hernial  sac,  distinct  from  the  testicle  or  vagi- 
nal process  of  peritoneum  which  has  closed. 


Fig.  295  Illustrates  the  neck  of  the  hernial  sac  pushed 

back  beneath  the  abdominal  parietes  with  the  strangulated 
bowel.  (  Vide  Fig.  310.) 


Fig.  296  Shows  the  space  in  the  subperitoneal  con- 
nective tissue  into  which  intestine  may  be  pushed  through 
a  rupture  in  the  neck  of  the  hernial  sac ;  the  intestine 
being  still  strangulated  by  the  neck.  (  Vide  Fig.  311.) 


Fig.  297. — Diagram  showing  how  the  neck  of  the  vagi- 
nal process  may  be  so  stretched  into  a  sac  placed  between 
the  tissues  of  the  abdominal  walls  either  upwards  or  down- 
wards between  the  skin  and  muscles — muscles  themselves 
or  between  the  muscles  and  the  internal  abdominal  fascia — 
forming  the  intra-parietal,  inter-muscular,  or  interstitial 
sac  ;  hernia  en  bissac  of  the  French  ;  "  additional  sac"  of 
Birkett.  (  Vide  Fig.  312.) 


Fig.  298  Diagram  illustrating  the  reduction  of  the  sac 

of  a  femoral  hernia  en  masse  with  the  strangulated  intes- 
tine. 
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Abdominal  hernia  or  rupture  signifies  the  protrusion  of  any  viscus  through  an 
opening  in  the  parietes  of  the  abdominal  cavity.  This  protrusion  for  the  most  part  occurs 
at  the  inguinal  and.  femoral  canals  or  umbilicus,  though,  occasionally,  at  other  parts  when 
the  ahdominal  walls  have  been  weakened  by  some  inflammatory  lesion,  rupture,  or  divi- 
sion of  muscle  from  injury  or  operation,  and  more  rarely  at  such  weak  points  of  the  abdo- 
minal walls  as  the  obturator  foramen,  the  perineum,  the  ischiatic  notch,  the  diaphragm, 
or  the  vagina. 

It  is  met  with  in  subjects  of  every  social  condition,  but  most  frequently  amongst  the 
so-called  working  classes  ;  and,  probably,  as  Mr.  Kingdon  informs  us  in  his  excellent 
paper  on  hernia  ('Med.-Chir.  Trans.,'  1864)  because  "hernia  occurs  oftenest  in  the  most 
numerous  classes,  and  not  in  the  most  laborious." 

Hereditary  predisposition  to  hernia  is  also  doubtless  a  reality;  a  third  of  all  cases 
acknowledging  a  history  of  having  a  ruptured  parent;  such  predisposition  probably  exist- 
ing as  a  general  laxity  of  the  mesenteric  folds  and  parietal  layer  of  peritoneum.  I  have 
been  called  upon  to  operate  on  an  old  gentleman,  the  male  branches  of  whose  family  for 
four  generations — twelve  in  all — have  been  ruptured.  Inguinal  hernia  is  often  due  to  a 
failure  in  the  natural  closure  of  the  sheath  of  peritoneum  that  travels  down  with  the 
descending  testicle,  which  failure  is  more  common  on  the  right  side. 

Subjects  who  are  congenitally  feeble,  and  others  who  become  weak  from  illness  or  old 
age,  are  more  liable  to  hernia  than  the  robust,  the  weakness  of  the  abdominal  parietes 
yielding  to  the  natural  pressure  of  the  abdominal  contents  under  the  influence  of  some 
sudden  or  prolonged  muscular  exertion.  Although  a  large  number  of  the  cases  of  hernia 
are  slow  in  their  development,  many  are  sudden,  and  in  all,  muscular  exertion  plays  an 
important  part. 

Out  of  every  100  cases  of  hernia,  84  are  inguinal,  10  femoral,  and  5  umbilical.  It  is 
more  common  in  males  than  females,  in  the  proportion  of  4  to  1  ;  18,492  females  only 
having  been  applicants  for  trusses  at  the  Truss  Society,  out  of  the  total  of  96,886  ('  Re- 
port,' 1871). 

Females  are  as  liable  to  inguinal  hernia  as  they  are  to  femoral,  the  inguinal  being  most 
common  in  early  life  from  the  canal  of  Nuck  being  open ;  the  femoral  in  middle  and  old 
age.  In  females  under  20  years  of  age  there  are  87 
cases  of  inguinal  hernia  to  13  of  femoral ;  and  after  40 
years  there  are  32  cases  of  inguinal  to  68  of  femoral. 
The  largest  number  of  cases  of  femoral  hernia  are  de- 
veloped during  the  child-bearing  period  of  a  woman's 
life,  that  is,  between  20  and  40  years  of  age.  Prior  to 
menstruation  it  is  so  rare  as  to  be  almost  unknown. 
Kingdon  gives  only  four  such  cases. 

In  males,  inguinal  hernia  is  the  usual  form,  King- 
don's  table  showing  that  the  largest  number  of  cases 
occur  during  the  first  ten  years  of  life,  in  consequence 
of  the  vaginal  process  of  peritoneum  that  covers  the 
spermatic  cord  being  still  open.  It  is  about  half  as 
frequent  between  the  ages  of  10  and  20  years,  while 
between  20  and  40  it  is  as  common  as  it  is  at  the  early 
period  of  life,  but  its  frequency  rapidly  diminishes 
after  that  period. 

Femoral  hernia  occurs  in  the  male  about  4  in  every 
100,  though  it  becomes,  as  in  the  female,  relatively 
more  common  than  inguinal  as  age  advances.  During 
the  first  ten  years  of  life  it  is  not  met  with  more  fre- 
quently than  1  in  300;  whilst  between  the  ages  of  10 
and  20,  2  per  cent,  are  femoral;  between  21  and  40, 
4^  per  cent.  ;  between  41  and  60,  6  per  cent. ;  and 
above  60,  nearly  8  per  cent. 

The  average  age  of  persons  suffering  from  strangu- 
lated inguinal  hernia  is  43,  but  from  femoral  55.  A 
hernia  that  becomes  strangulated  in  its  first  descent  is  far  more  acute  and  fatal  than  that 
which  has  been  of  long  standing,  and  a  femoral  hernia  is  more  liable  to  become  so  strangu- 
lated than  an  inguinal  in  the  proportion  of  3  to  1.  These  "recent  cases"  of  femoral  hernia 


[Fig.  299. 


Large  inguinal  hernia  in  a  female — cir- 
cumference of  tumor  14^  inches.] 
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mostly  occur  in  old  women  about  60  years  of  age,  and  of  inguinal  in  young  men,  the 
hernia  being  in  the  latter  of  the  congenital  kind." 

Anatomy  of  a  Hernia. 

A  hernial  tumor,  with  few  exceptions,  is  composed  of  a  sac  with  its  contents  and  the 
soft  parts  covering  it. 

The  sac  is  made  up  of  peritoneum,  is  formed  by  the  gradual  stretching  and  pouching 
of  this  membrane  through  an  opening  in  the  abdominal  parietes  by  the  protruding  viscera, 
and,  being  artificial,  has  been  well  named  by  Btrkett  the  acquired  hernial  sac ;  this  term 
distinguishing  it  from  a  second  form — equally  well  named — the  congenital  hernial  sac, 
which  is  only  found  in  inguinal  hernia,  being  composed  of  the  vaginal  tubular  process  of 
peritoneum  formed  by  the  descent  of  the  testicie — the  opening  that  normally  exists  In 
foetal  life  not  having  closed  owing  to  some  deficiency  in  the  obliterating  process  that 
naturally  commences  at  the  internal  ring  and  proceeds  downwards  towards  the  testis  in 
the  scrotum. 

The  formation  of  the  hernia  in  the  former  case  is  a  gradual,  but  in  the  latter  a  rapid 
process,  the  "  acquired"  hernia  being  an  affection  of  middle  and  old  age,  the  "  congenital 
form"  one  of  infancy  or  young  adult  life. 

The  sac  also  is  composed  of  a  body  and  a  neck,  which  communicates  by  a  mouth  with 
the  abdominal  cavity.  When  the  hernia  is  small,  the  neck  and  body  appear  as  a  small 
pouch,  into  and  out  of  which  the  hernial  contents  pass  with  facility  ;  the  sac  having  no 
narrow  neck  by  which  the  return  of  the  intestine  can  be  retarded.  But  when  the  hernial 
sac  is  large,  and  has  escaped  into  looser  tissues,  its  body  or  fundus  so  expands  as  to  render 
by  comparison  the  neck  of  the  sac  a  narrow  canal  or  orifice,  the  return  of  the  hernial 
contents  often  becomes  one  of  difficulty,  and  under  these  circumstances  it  frequently 
becomes  strangulated. 

The  neck  of  the  sac  also  undergoes  changes  which  it  is  essential  to  understand,  par- 
ticularly in  cases  of  scrotal  hernia,  where  the  peritoneum  is  so  forced  outwards  through 
the  inguinal  ring  as  to  fall  into  puckered  folds. 

These  folds  will  disappear,  however,  if  the  hernia  and  sac  be  reduced  into  the  abdominal 
cavity  or  the  constricting  ring  of  tissue  external  to  it  be  divided,  the  degree  of  unfolding 
of  the  neck  of  the  sac  being  regulated  by  the  amount  of  expansion  of  which  it  is  capable. 
But  should  the  sac  be  neither  returned  nor  its  constricting  ring  of  outside  tissue  divided, 
the  puckered  folds  of  peritoneum  will  adhere,  and  probably  the  subperitoneal  connective 
tissue  will  unite  with  it ;  the  neck  of  the  sack,  under  these  circumstances,  becoming  indu- 
rated and  thickened,  and  in  an  old  inguinal  hernia  having  an  independent  existence, 
requiring  special  treatment  in  operation. 

This  thickening,  moreover,  as  time  progresses,  is  followed  by  contraction,  and  as  a 
consequence  a  narrowing  and  rigidity  of  the  neck  of  the  sac,  which  necessitates  in  old 
inguinal  hernia,  when  an  operation  for  strangulation  is  required,  the  opening  of  the  sac 
and  a  free  division  of  its  neck. 

When  a  hernia  forms  at  the  seat  of  a  wound  in  the  abdominal  wall  there  is  no  sac,  and 
the  same  occurs  when  the  cascum  or  colon  protrudes  through  the  inguinal  canal. 

The  contents  of  a  hernia  are  usually  small  intestine  and  omentum,  a  portion  of  the  last 
two  feet  of  ileum  being,  as  a  rule,  involved  ;  the  caecum  and  colon  also  are  occasionally 
so,  and  cases  are  on  record  in  which  the  bladder,  stomach,  or  ovary  has  been  found  in 
the  sac. 

At  times  the  omentum  is  so  pushed  before  the  intestine  as  to  cover  it  completely,  thus 
forming  an  inner  sac  ;  the  bowel,  as  a  rule,  being  behind  the  omentum. 

When  intestine  protrudes,  the  hernia  is  called  an  enterocele  ;  when  omentum,  epiplocele  ; 
when  both  intestine  and  omentum  occupy  the  sac,  entero-epiplocele ;  when  bladder,  cysto- 
cele  ;  when  stomach,  gastrocele,  &c,  &c. 

The  tissues  that  cover  in  a  hernial  sac  will  necessarily  depend  upon  the  seat  of  the 
hernia.  Thus,  in  the  umbilical,  it  may  be  only  the  membrane  of  the  cord,  skin,  and 
abdominal  fascia  ;  in  the  scrotal  it  will  be  the  scrotal  tissues ;  in  the  femora/,  the  skin 
with  the  superficial  and  deep  fasciae  ;  but  in  all,  and  more  particularly  in  the  femoral,  the 
surgeon  should  bear  in  mind  the  anatomical  fact,  that  a  layer  of  fascia — which  lines  the 
abdominal  muscles  and  separates  them  from  the  peritoneum — covers  in  the  true  peritoneal 
sac,  and  is  know  as  the  "  fascia  propria"  of  Sir  A.  Cooper,  and  between  this  fascia  and 
sac  some  subperitoneal  fat  often  exists. 

When  a  hernia  comes  down  into  a  sac  and  goes  up  again,  either  by  itself  or  aided  by 
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position  or  bv  the  surgeon,  it  is  called  reducible;  when  it  cannot  be  returned  it  is  called 
irreducible  ;  when  it  is  constricted  sufficiently  to  interfere  with  the  return  of  the  contents 
of  the  protruding  viscera  it  is  known  as  incarcerated,  and  when  in  addition  the  circula- 
tion of  the  part  is  interfered  with,  it  is  said  to  be  strangulated.  [In  strangulated  entero- 
cele  the  calibre  is  occluded  and  obstruction  to  the  passage  of  feces  occurs.] 

When  the  protrusion  takes  place  above  Poupart's  ligament,  through  the  internal  ring, 
but  does  not  traverse  the  canal  sufficiently  far  to  appear  through  the  external,  the  hernia 
is  called  a  bubonocele  {vide  right  side  of  Fig.  300)  ;  when  it  protrudes  through  the  exter- 
nal ring  into  the  scrotum,  a  scrotal  hernia  {vide  left  side  of  Fig.  300),  both  forms  being 
included  in  the  term  oblique  inguinal  hernia. 

When  a  hernia  makes  its  way  directly  through  the  external  ring  without  having  passed 
down  the  inguinal  canal,  it  is  called  a  direct  inguinal  (Fig.  301). 

A  crural  or  femoral  hernia  is  below  Poupart's  ligament,  the  protrusion  having  come 
down  through  the  crural  ring  on  the  inner  side  of  the  sheath  of  the  femoral  vessels  (Fig. 
302). 


Fig.  300.  Fig.  301. 


Oblique  inguinal  hernia.  Direct  inguinal  hernia. 

Bubonocele  on  right  side,  but  passing  through  external  ring 
on  left. 


A  ventral  is  a  pro- 


Fig.  302. 


An  umbilical  hernia  or  exomphalos  is  a  protrusion  at  the  navel, 
trusion  at  any  other  part  of  the  abdomen.    The  names 
of  every  other  form  are  according  to  the  locality. 

Symptoms  A  hernia  in  its  early  stage  may  show 

itself  as  a  mere  fulness  about  the  internal  inguinal,  the 
crural  ring,  or  other  opening;  this  fulness  becoming  very 
manifest  on  the  patient  standing  and  coughing.  The 
patient's  attention  has  probably  been  drawn  to  the  part 
by  a  feeling  of  iveakness  on  taking  exertion,  or,  in  per- 
forming any  natural  act  demanding  the  strong  action  of 
the  abdominal  muscles.  With  this  weakness  there  is 
often  associated  some  griping  abdominal  pain  or  feeling 
of  uneasiness — wrongly  attributed  to  constipation — and 
in  old  people  these  symptoms  should  always  attract  the 
notice  of  the  surgeon. 

As  the  hernial  pouch  increases  the  tumor  in  the  in- 
guinal canal,  at  the  femoral  ring  or  umbilicus,  will  show  itself  as  a  distinct  swelling,  this 
being  manifest  when  the  patient  stands  or  coughs,  but  disappearing  on  his  lying  down. 
It  will,  moreover,  be  prevented  from  returning  on  the  patient  assuming  the  erect  posture, 
by  the  finger  being  placed  over  the  ring.  The  swelling  also  comes  from  above  and  travels 
downward.  As  the  tumor  still  further  increases  a  distinct  impulse  will  be  felt  by  the 
hand  when  placed  over  it  if  the  patient  coughs,  and  a  peculiar  gurgling  sound  will  be 
heard  on  the  application  of  pressure  to  the  part  to  cause  its  reduction.  The  return  of  the 
bowel  also  into  the  abdominal  cavity  will  be  marked  by  the  disappearance  with  a  jerk  of 
the  contents  of  the  sac,  and  a  distinct  appreciation  by  the  finger  of  the  aperture  through 
which  it  has  passed. 

"  If  the  surface  of  the  tumor  be  uniform,  if  it  be  elastic  to  the  touch,  if  it  become  tense 
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and  enlarged  when  the  patient  is  troubled  with  wind,  hold  his  breath  or  coughs  ;  if  in  the 
latter  case  it  feels  as  if  it  were  inflated,  if  the  part  return  with  a  peculiar  noise  and  pass 
through  the  opening  at  once,  the  contents  of  the  swelling  are  intestine.  If  the  tumor  be 
compressible,  if  it  feel  flabby  and  uneven  on  the  surface,  if  it  be  free  from  tension  under 
the  circumstances  just  enumerated,  if  it  return  without  a  noise  and  pass  up  gradually,  the 
case  may  be  considered  an  epiplocele.  If  a  portion  of  the  contents  slip  up  quickly  and 
with  noise,  leaving  behind  something  which  is  less  easily  reduced,  the  case  is  probably  an 
entero-epiplocele."  (Lawrence.) 

In  infants  where  Malgaigne's  "  hernia  of  infants"  exists  (Fig.  290),  or  Haller's  "  hernia 
congenita,"  both  being  caused  by  the  descent  of  intestine  into  the  open  vaginal  process  of 
the  peritoneum,  the  tumor  is  very  often  large  when  first  discovered  and  often  scrotal. 
In  young  adults,  where  the  same  kind  of  hernia  exists,  the  swelling  comes  suddenly  and 
at  once,  by  one  rush  downwards  into  the  scrotum,  this  rush  being  accompanied  with 
pain. 

In  all  these  forms  of  hernia,  when  reducible,  either  the  palliative  plan  of  treatment 
may  be  employed,  or  what  is  known  by  the  radical  cure. 

The  palliative  treatment  consists  in  the  application  of  a  truss — an  instrument  composed 
of  a  pad  or  cushion,  connected  with  a  metallic  spring  or  with  straps,  and  so  arranged  that 
the  pressure  of  the  pad  keeps  the  hernia  from  descending;  the  spring  maintains  the  pad 
in  position,  and  at  the  same  time  allows  perfect  freedom  of  movement  of  the  body.  Any 
truss  that  accomplishes  this  is  beneficial,  but  any  that  fails  in  this  is  worse  than  useless, 
as  it  is  injurious,  and  gives  false  confidence. 

The  operation  for  the  radical  cure  of  hernia  will  be  considered  under  the  heading 
';  Inguinal  hernia." 

Hydrocele  of  the  Hernial  Sac 

is  a  very  rare  affection,  and  not  more  than  six  cases  are  on  record.  I  have  seen  but  one 
true  example  of  it,  that  is,  if  the  term  be  confined  to  such  cases  of  accumulation  of  fluid 
in  the  hernial  sac  in  which  the  neck  of  the  sac  is  occluded  by  some  adherent  omentum  or 
intestine,  or  by  the  radical  cure.  The  case  occurred  in  a  man,  aet.  40,  who  had  been 
treated  for  hydrocele  of  the  right  testicle  for  twenty  years,  and  had  frequently  been 
tapped.  He  was  under  my  care  with  a  scrotal  swelling  which  extended  up  to  the  internal 
ring,  and  obscure  symptoms  of  intestinal  obstruction.  He  was  tapped  and  serous  fluid 
was  drawn  off,  but  the  symptoms  continued.  After  the  lapse  of  two  or  three  days,  as  the 
abdominal  symptoms  increased  in  severity  in  my  absence,  an  exploratory  operation  was 
performed,  and  a  mass  of  what  was  supposed  to  be  omentum  or  an  omental  sac  containing 
intestine  was  found  blocking  up  the  internal  ring.  This  was  opened  and  the  mucous 
membrane  of  the  bowel  exposed.  The  opening  into  the  bowel  was  stitched  up,  but  the 
symptoms  persisted,  and  the  man  died  two  days  later  of  peritonitis.  An  examination  after 
death  showed  that  what  had  been  regarded  as  an  hydrocele  was  a  dropsy  of  the  congenital 
form  of  hernial  sac,  and  what  had  been  opened  as  a  mass  of  omentum  or  omental  sac 
was  a  knuckle  of  ileum  matted  together,  and  to  the  neck  of  the  sac  by  lymph — this  adhe- 
sion giving  rise  to  the  fatal  obstruction.  No  hydrocele  existed.  Such  cases  as  these 
should  not  be  mistaken  for  dropsy  or  suppuration  of  the  hernial  sac  after  herniotomy, 
which  are  by  no  means  unfrequent  conditions  and  should  be  treated  by  tapping,  or  a  free 
incision. 

Irreducible  Hernia. 

When  the  contents  of  a  hernial  tumor  cannot  be  returned  into  the  abdominal  cavity  an 
irreducible  hernia  is  said  to  exist,  and  this  condition  may  be  brought  about  by  anything 
that  alters  the  relations  between  the  bulk  of  the  tumor  and  the  neck  of  the  sac  or  opening 
through  which  they  would  have  to  return,  such  as  some  excess  of  feces  or  flatus  in  the  part, 
or  some  fresh  descent  of  omentum  or  bowel.  In  cases  of  long  standing  the  same  result  will 
ensue  from  the  development  of  fat  in  the  omentum,  from  adhesions  between  the  sac  itself 
and  its  contents,  or  owing  to  the  existence  of  bands  traversing  the  sac,  or  to  the  intestine 
being  caught  between  the  folds  of  omentum. 

The  tonic  or  spasmodic  contraction  of  the  structures  outside  the  neck  of  the  sac  under 
the  influence  of  irritation,  as  well  as  the  induration  of  the  neck  of  the  sac  itself  or  of  the 
surrounding  parts,  has  also  an  important  influence  in  preventing  the  reduction  of  the 
tumor. 


ABDOMINAL  HERNIA. 


491 


When  the  caecum  or  large  intestine  forms  the  contents  of  the  hernia,  the  rupture  may- 
be irreducible,  from  the  fact  that  the  peritoneum,  which  is  naturally  adherent  to  these 
parts  and  is  dragged  down  with  them,  becomes  fixed  to  the  tissues  into  which  it  is  pro- 
truded. A  caeca!  hernia  is,  however,  always  difficult  of  reduction.  In  one  case  I  had  to 
puncture  the  bowel  with  a  trocar  and  canula,  and  draw  off  the  air  it  contained  before  I 
succeeded.    No  harm  followed  this  step,  and  the  patient  did  well. 

An  irreducible  hernia  is  always  a  source  of  anxiety  and  danger,  because  when  composed 
of  omentum  a  piece  of  intestine  may  at  any  time  slip  down  behind  it,  and  become  caught 
in  one  of  its  folds ;  and,  when  composed  of  omentum  and  intestine,  any  accumulation  of 
the  contents  of  the  bowel  within  the  hernial  sac  may  give  rise  to  obstruction,  and  with 
this,  strangulation  of  the  hernia  is  not  distant.  An  irreducible  hernia,  moreover,  is 
always  liable  to  injury. 

An  irreducible  scrotal  or  even  femoral  hernia  will  sometimes  attain  a  large  size.  I 
have  seen  examples  of  both  reaching  halfway  down  the  thigh,  but  umbilical  hernia  will 
sometimes  attain  a  still  greater  size. 

These  forms  of  hernia  also  often  give  rise  to  dyspeptic  symptoms,  to  irregularity  of 
bowels  and  colicky  pains,  but  the  chief  danger  lies  in  their  tendency  to  become  strangu- 
lated. 

Treatment  A  large  irreducible  entero-epiplocele  must  be  treated  by  a  bag  truss  ; 

that  is,  with  an  instrument  so  adapted  as  to  support  the  hernia,  and  prevent  as  far  as  pos- 
sible its  increase.  A  small  irreducible  hernia  ought  to  be  treated  by  a  hollow  truss.  An 
omental  hernia  may  be  treated  by  a  truss,  the  pad  being  made  of  such  a  shape  as  to  adapt 
itself  to  the  neck  of  the  tumor,  and  of  such  a  substance  as  to  seal  the  orifice  of  the  sac 
without  causing  pain  ;  air,  sand,  or  india-rubber  being  probably  the  best  material  for 
pads.  Every  patient  with  such  a  hernia  should  be  warned  against  taking  violent  exer- 
cise, or  over-distending  the  abdominal  viscera.  The  bowels  should  never  be  allowed  to 
become  constipated,  and,  above  all,  the  slightest  symptom  of  pain  or  increase  of  size  in 
the  tumor  should  be  brought  at  once  under  medical  advice,  since  these  irreducible  herniae 
are  treacherous  things,  and  become  obstructed  and  strangulated  very  insidiously. 

In  some  cases  of  irreducible  hernia,  reduction  may  be  effected  by  rest  in  the  horizontal 
posture,  a  brisk  purge  or  enema,  and  the  administration  of  small  doses  of  saline  purga- 
tives, such  as  the  sulphate  of  magnesia,  so  as  to  keep  up  a  gentle  action  of  the  bowels, 
with  the  local  application  of  ice,  the  diet  being  at  the  same  time  nutritious,  though  not 
of  a  bulky  nature.  The  late  Mr.  Bransby  Cooper  gave  small  doses  of  blue  pill  and  tartar 
emetic,  but  I  have  not  found  such  remedies  necessary.  In  this  way,  in  a  boy,  ast.  16, 
after  a  month's  treatment,  I  ha  ve  procured  the  reduction  of  a  scrotal  hernia  that  had  been 
down  three  months;  and  an  equally  good  result  in  the  case  of  a  gentleman,  set.  36,  after 
three  weeks'  treatment,  where  both  locally  and  generally  much  disturbance  existed.  Old 
irreducible  hernia?  are  rarely  made  reducible  by  treatment,  but  the  recent  can  generally 
be  reduced  by  the  means  already  indicated  [which  should  always  be  attempted]. 

Obstructed  Hernia. 

The  symptoms  of  an  obstructed  hernia  as  of  obstructed  intestine  are  not  very  definite, 
but  the  chief  are,  obscure  abdominal  pains  with  a  dragging  sensation  about  the  umbilicus 
after  food,  nausea,  and,  at  times,  vomiting.  Constipation,  when  present,  aggravates  the 
symptoms,  and  renders  the  local  signs  of  obstructed  hernia  more  marked,  the  tumor 
becoming  distended,  tympanitic,  and  painful.  On  manipulation,  the  intestine  in  the  hernia 
may  be  partially  or  wholly  emptied  of  its  gaseous  if  not  of  its  solid  contents,  and  the  com- 
pression of  the  tumor  be  accompanied  by  the  peculiar  gurgling  sound  of  gas  and  fluid  as 
these  traverse  the  canal  towards  the  abdominal  cavity.  When  such  symptoms  are  chronic, 
they  are  generally  known  as  indicating  an  incarcerated  hernia,  but  such  a  term  is  not 
satisfactory,  it  being  applied  to  the  obstructed  as  well  as  to  the  irreducible  hernia,  and 
should  be  discontinued. 

Treatment  These  cases  require  great  care  in  their  treatment,  because  if  neglected, 

they  pass  on  rapidly  to  inflammation  or  strangulation.  Rest  in  the  horizontal  position  is 
of  primary  importance,  and  the  tumor  if  scrotal  should  be  slightly  elevated.  Warmth  to 
the  hernia,  also,  often  gives  comfort,  relaxing  the  parts,  and  thus  favoring  reduction. 

When  constipation  unaccompanied  by  vomiting  exists,  a  brisk  purge  may  be  given,  but 
with  this  symptom  a  purgative  enema  is  to  be  preferred,  the  natural  action  of  the  bowels 
being  stimulated  by  these  means,  and  the  contents  of  the  hernial  sac  moved  on.  The 
tumor  itself  should  not  be  manipulated  at  this  stage  of  the  case,  such  a  step  doing  harm 
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by  bruising  or  setting  up  inflammatory  action.  When  success  does  not  attend  these 
efforts  and  the  symptoms  persist,  the  source  of  obstruction  will  have  to  be  sought  hy  the 
surgeon  as  it  will  probably  be  mechanical,  and  the  case  have  to  be  dealt  with  as  one  of 
strangulated  hernia. 

Inflammation  of  a  Hernia. 

An  inflamed  is  not  a  strangulated  hernia.  Inflammation  of  a  hernia  is  generally  the 
result  of  some  injury  to  an  irreducible  hernia,  either  from  accident,  a  badly  fitting  truss, 
or  ill-advised  manipulation,  though  an  irreducible  hernia  after  an  attack  of  obstruction 
may  inflame.  A  reducible  hernia  becoming  temporarily  irreducible  and  inflaming,  may 
become  permanently  irreducible,  adhesions  forming  within  the  sac  between  it  and  its 
contents. 

The  local  signs  of  an  inflamed  hernia  are  pain,  swelling,  and  induration.  When  the 
tumor  contains  omentum,  it  becomes  nodulated  and  irregularly  hard;  and  when  intestine, 
much  fluid  will  be  poured  into  the  sac.  When  the  action  is  enough  to  interfere  with  the 
natural  function  of  the  tube,  symptoms  of  general  peritonitis  or  obstruction  will  appear 
which  must  be  dealt  with  on  ordinary  principles. 

Treatment  Rest  and  the  local  application  of  ice  in  a  bag  are  the  most  important 

remedies,  also  purgatives  when  obstruction  in  the  hernia  does  not  exist,  and  opium  when 
it  does.  By  such  means,  the  symptoms  are  generally  arrested  ;  and,  when  this  result 
does  not  take  place,  the  case  passes  on  to  one  of  obstruction,  if  not  of  general  peritonitis. 

Intestinal  Obstruction  and  Peritonitis  as  a  result  of  the  Adhesion  of  a 
Piece  of  Intestine  to  the  Hernial  Sac. 

I  published  such  a  case  in  1861,  in  part  iii  of  my  '  Clinical  Surgery,'  and  Mr.  Birkett, 
in  his  excellent  article  in  'Holmes's  Surgery,'  vol.  iv,  1870,  has  given  a  second  case  with 
a  drawing,  which  I  also  had  the  advantage  of  seeing,  and  he  alludes  to  the  fact  that  M. 
Little  called  the  attention  of  the  profession  to  the  cases  illustrated  by  the  above  in  a  paper, 
"  Sur  un  nouvelle  espece  de  Hernie,"  'Mem.  de  l'Acad.  Royale  des  Sciences,'  1700,  p. 
300.    The  notes  of  my  case  are  as  follows  : — . 

Umbilical  hernia;  obstruction  to  the  bowels  from  a  sacculated  adherent  colon;  death. 
— A  woman,  ast.  56,  having  had  a  hernia  for  many  years,  was  suddenly  seized  some 
twenty-four  hours  before  her  admission  into  Guy's,  under  the  care  of  Mr.  Cock,  with 
symptoms  of  strangulation.  The  taxis,  under  the  influence  of  chloroform,  proved  success- 
ful, but  collapse  and  death  followed  in  twelve  hours.  After  death,  general  peritonitis  was 
found  to  have  been  present ;  the  intestinal  coils  being  all  adherent.  An  umbilical  omental 
hernia,  the  size  of  a  fist,  existed,  the  omentum  forming  a  distinct  sac.  To  the  centre  of 
this  the  anterior  wall  of  the  transverse  colon  was  firmly  adherent,  forming  a  kind  of  pouch. 
The  colon  was,  however,  tolerably  free.  The  intestines  above  this  point  were  distended, 
and  below  it  contracted  and  empty.  The  cajcum  was  of  an  enormous  size,  almost  filling 
the  lower  part  of  the  abdomen.  It  was  here  that  the  tension  had  been  experienced ;  it 
was  black,  and  in  places  the  peritoneal  coat  was  fissured,  leading  to  the  belief  that  but 
little  extra  distension  could  have  been  borne  without  a  rupture  taking  place.  The  mucous 
membrane  was  also  lacerated  transversely,  while  the  walls  were  so  thin  that  they  were 
nearly  ruptured  in  handling,  these  conditions  being  such  as  we  commonly  meet  with  in 
cases  of  chronic  intestinal  obstruction. 

In  this  interesting  case,  death  had  doubtless  been  caused  by  peritonitis,  although  not 
from  the  strangulation  of  the  umbilical  hernia,  but  from  a  partially  ruptured  and  over- 
distended  caecum  ;  a  condition  of  bowel  which  had  apparently  been  produced  by  the  trac- 
tion exerted  upon  the  transverse  colon,  the  result  of  the  adhesion  of  its  walls  to  the 
omental  sac. 

As  elucidating  a  secondary  result  of  hernia,  this  case  must  be  regarded  as  most  valuable ; 
illustrating,  as  it  does,  a  point  not  perhaps  sufficiently  recognized,  namely,  the  influence 
of  the  adhesion  of  the  bowel  to  a  hernial  sac,  or  the  abdominal  walls  upon  the  functions  of 
the  intestines  ;  since  doubtless  such  adhesions  are  sufficient  to  account  for  many  of  the 
griping  and  painful  symptoms  which  exist  in  an  old  and  irreducible  hernia.  The  case 
referred  to  must  also  be  regarded  as  a  good  illustration  of  the  result  of  a  long-continued 
interference  with  the  bowel's  action  ;  for  the  over-distension  of  the  caecum,  with  its  attend- 
ant consequences,  was  apparently  due  entirely  to  the  interference  with  its  functions,  result- 
ing from  the  union  of  the  walls  of  the  transverse  colon  with  the  omental  sac.   The  calibre 
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of  the  colon  itself  was  not  materially  diminished,  but  its  power  of  acting  had  become 
paralyzed  ;  the  greater  the  distension  of  the  intestine  above,  the  greater  must  have  been 
the  traction  caused  by  the  adhesion,  and  as  a  sequel,  the  greater  was  the  eftect  of  this  in- 
terference. At  last  complete  paralysis  of  the  part  had  taken  place,  and  complete  obstruc- 
tion, giving  rise  to  all  the  symptoms  and  conditions  which  had  terminated  in  death. 

These  cases  tend  to  prove  that  the  smallest  traction  of  a  portion  of  the  calibre  of  the 
intestine  in  a  hernia,  or  otherwise,  although  accompanied  with  an  open  passage  of  the 
bowel,  is  quite  sufficient  to  interfere  with  the  bowel's  action,  and  at  last  even  to  cause 
comple  obstruction.  In  a  former  page  I  have  pointed  out  how  strangulation  of  the  bowel 
within  the  abdomen  may  result  from  the  formation  of  bands  associated  with  an  external 
hernia. 

Strangulated  Hernia. 

Whenever  a  knuckle  of  intestine  slips  through  an  opening  in  the  abdominal  walls 
(external  hernia)  or  is  constricted  within  the  abdominal  cavity  (internal  hernia)  it  is 
liable  to  become  strangulated,  and  this  result  takes  place  when  air  or  motion  enters  the 
upper  extremity  of  the  knuckle  and  distends  it  so  as  to  compress  its  lower  end  against  the 
neck  of  the  constricting  orifice  through  which  it  may  have  passed.  Under  these  circum- 
stances, the  greater  the  pressure  from  above,  the  more  the  lower  end  of  the  bowel  will  be 
compressed,  the  more  complete  will  be  the  obstruction,  and  the  sooner  the  compressed  or 
strangulated  bowel  will  lose  its  life. 

A  rupture  is  said  to  be  strangulated  when  its  solid  contents  are  so  constricted  as  to  be 
irreducible,  and  the  vascular  circulation  of  the  parts  is  more  or  less  completely  arrested. 

This  may  happen  in  its  first  descent,  "  recent  hernia ,"  but  more  commonly  it  takes  place 
after  a  hernia  has  existed  for  many  years,  old  hernia.  An  analysis  of  cases  that  I  made 
in  18.56  ('  Guy's  Reports')  indicated  that  the  average  duration  of  an  inguinal  hernia 
previous  to  its  becoming  strangulated  was  twenty,  and  of  a  femoral  eleven  years.  The 
same  analysis  likewise  showed,  that  it  was  a  rare  occurrence  for  an  inguinal  hernia  to 
become  strangulated  in  its  first  descent ;  and  then  when  this  occurred  the  hernia  (recent) 
is  generally  of  the  "  congenital"  and  not  the  "acquired"  kind  Also,  that  femoral  hernia 
was  far  more  liable  than  inguinal  to  strangulation,  and  also  to  strangulation  on  its  first 
descent. 

"  Recent"  strangulated  hernia,  that  is,  hernia  strangulated  on  its  first  descent,  both  of 
the  inguinal  and  femoral  forms,  requires  operation  more  frequently  than  the  "  old"  hernia, 
and  is  far  more  fatal. 

It  was  also  shown  that  umbilical  hernia  is  less  liable  to  strangulation  than  either  of  the 
two  other  forms,  that  it  is  little  liable  to  strangulation  in  its  first  descent,  and,  that  when 
strangulated  it  is  almost  always  of  very  long  standing. 

The  symptoms  of  strangulated  hernia  are  those  of  obstruction.  In  "old  inguinal 
hernia"  of  many  years'  standing  they  are  usually  chronic  ;  in  "recent  hernia"  and  more 
particularly  of  the  femoral  form,  they  are  acute. 

It  thus  often  happens  that  in  an  acute  or  "  recent"  hernia,  inguinal  or  femoral,  its 
descent  is  accompanied  by  severe  abdominal  pain  in  the  region  of  the  umbilicus,  more  or 
less  collapse,  vomiting  first  of  the  contents  of  the  stomach,  then  of  those  of  the  duodenum 
(biliary  vomiting),  and,  at  a  later  stage,  of  the  yellow  contents  of  the  small  intestine  and 
even  of  feces.  Constipation  is  also  usually  present,  although  on  the  first  onset  of  the 
symptoms,  it  is  not  uncommon  for  the  large  intestines  to  empty  themselves.  With  these 
general  symptoms  of  obstruction,  the  local  signs  of  hernia  will  be  present  at  one  or  other 
of  the  sites  at  which  a  hernia  may  occur,  the  hernial  tumor  will  be  tense  and  painful  and 
without  impulse  on  the  patient  coughing.  [The  pain  in  the  umbilical  region  may  simulate 
colic,  and  thus  deceive  the  patient  and  physician.] 

The  general  symptoms  thus  described  are  common  to  every  form  of  acute  intestinal 
obstruction,  whether  outside  the  abdominal  cavity  from  a  hernia,  or  inside  from  internal 
strangulation,  ileus,  or  other  cause ;  but,  in  every  case  in  which  they  occur,  the  practi- 
tioner should  carefully  examine  the  site  of  every  possible  hernia,  and  not  trust  to  the 
patient  in  any  way,  as  the  local  are  often  masked  by  the  severity  of  the  general  symptoms, 
and  the  local  cause  thereby  overlooked. 

The  symptoms  in  an  "  old  hernia"  are  less  acute,  and  are  those  of  chronic  obstruction. 
They  are  not,  however,  less  characteristic  when  vomiting  has  set  in  ;  but  in  all  probability 
before  this  symptom  appears  the  patient  will  have  complained  of  some  general  abdominal 
uneasiness,  such  as  flatulence,  a  feeling  of  faintness,  nausea,  and  fulness,  with  local  pain 
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in  the  hernia ;  the  nausea,  however,  will  soon  he  followed  hy  persistent  eructations,  hic- 
cough, and  vomiting ;  in  most  of  the  cases  constipation  too  will  be  present,  though  in 
some  the  desire  to  go  to  stool  will  be  great  and  the  straining  severe.  The  local  signs  of 
strangulation  or  obstruction  are  often  so  slight  as  to  be  disregarded  by  the  patient,  and 
unless  the  hernia  is  discovered  by  the  surgeon,  his  attention  will  prohahly  not  be  drawn 
to  it  by  the  sufferer.  Thus,  at  Christmas,  1870, 1  reduced  a  femoral  hernia  by  the  taxis, 
strangulated  for  a  hundred  hours  in  a  man  who  was  unconscious  of  its  presence  till  a  few 
hours  before. 

If  the  obstruction  remain  unrelieved  the  powers  of  the  patient  will  probably  become 
prostrate,  and  more  or  less  complete  collapse  will  show  itself,  with  a  feeble  pulse  and  cold 
clammy  skin.  The  vomiting  also  may  diminish  in  intensity  or  even  cease,  at  times 
remaining  only  as  a  passive  pouring  out  through  the  mouth  of  the  intestinal  contents. 
Pain  previously  severe  may  also  suddenly  disappear.  The  collapse,  indeed,  may  be  so 
great  that  the  parts  about  the  neck  of  the  sac  become  relaxed,  and  the  hernia  may  go  up 
either  by  itself,  or  by  the  gentlest  pressure.  Now,  such  symptoms  indicate  a  serious  col- 
lapse of  the  general  power  of  the  patient  as  well  as  a  destruction  of  the  parts  strangulated 
in  the  hernia,  since  the  reduction  of  the  hernia  is  too  often  followed  by  a  fatal  collapse, 
death  being  usually,  under  the  circumstances,  the  result  of  the  shock  to  the  nervous  system 
from  the  severity  or  persistence  of  the  symptoms.  It  may,  however,  occur  from  other 
causes,  such  as  gangrene  or  death  of  the  strangulated  bowel,  rupture  of  the  bowel  at  the 
line  of  stricture,  fecal  extravasation,  or  peritonitis. 

When  gangrene  of  the  boivel  is  the  cause  of  death,  the  collapse  may  be  as  great  as  it  is 
from  shock,  although  of  greater  duration.    Death,  however,  is  slower. 

When  rupture  of  the  bowel  with  fecal  extravasation  is  followed  by  collapse,  it  will  have 
been  preceded  by  symptoms  of  local  or  general  peritonitis,  or  by  a  sudden  severe  abdo- 
minal pain  ;  for  in  all  cases  of  strangulated  hernia,  in  which  any  delay  in  reduction  has 
taken  place,  symptoms  of  inflammation  of  the  protruded  parts,  of  local  peritonitis,  around 
the  neck  of  the  sac,  and  subsequently  of  general  peritonitis,  will  be  sure  to  show  themselves. 

Strangulated  omental  hernia  is  characterized  by  the  same  symptoms  as  the 
intestinal,  though  less  marked  and  acute.  The  pain  is  not  so  severe,  nor  the  vomiting  so 
constant,  constipation  is  less  complete  and  insuperable,  while  the  constitutional  symptoms 
are  also  milder.  The  local  distress  is  likewise  inconsiderable,  the  tumor  feeling  harder, 
more  nodular,  and  like  to  an  obstructed  hernia,  permitting  manipulation  more  freely  than 
when  it  contains  intestine.  As  time  progresses,  however,  symptoms  of  inflammation  in 
the  hernial  tumor  will  show  themselves  with  those  of  local  peritonitis,  and  when  these 
appear,  they  are  as  severe  and  destructive  as  they  are  in  other  forms  of  strangulated 
hernia.    In  exceptional  cases,  however,  the  omentum  may  slough. 

A  strangulated  omental  hernia  requires,  consequently,  as  active  surgical  treatment,  as 
any  other,  as  it  leads  to  the  same  end — a  fatal  peritonitis. 

Pathological  Changes,  the  Result  of  Strangulation. 

These  are  the  same  when  they  take  place  within  the  abdominal  cavity  as  in  an  external 
hernia,  and  under  both  circumstances,  the  first  effect  of  the  partial  arrest  of  the  circula- 
tion through  the  parts  is  congestion — this  congestion  being  associated  with  its  usual 
accompaniment,  serous  effusion.  When  complete  arrest  has  taken  place  the  congestion 
will  be  more  thorough,  the  surface  of  the  bowel  appearing  of  a  red-purple  or  blackish  hue, 
and  the  tissues  themselves  thickened  from  effusion  into  their  meshes  or  blackened,  wholly 
or  in  spots,  by  extravasated  blood  (Fig.  303).  When  they  have  been  much  manipulated 
by  the  "  taxis,"  the  extravasation  of  blood  into  the  'tissues  is  often  very  marked,  the 
degree  of  congestion  depending  upon  the  intensity  of  the  strangulation. 

When,  however,  the  strangulation  has  been  acute  or  of  long  standing,  and  an  inflam- 
matory action  been  added  to  that  of  congestion,  the  bowel  will  not  only  be  swollen  but 
soft,  the  natural  glistening  aspect  and  elasticity  of  its  coats  having  become  changed  for  a 
dull  appearance  and  leathery  condition.  Its  serous  surface  may  indeed  be  covered  with 
a  layer  or  with  flocculi  of  lymph,  or  the  knuckle  of  intestine  may  be  wholly  or  in  part 
soft  and  gangrenous,  with  ash-colored  spots  on  its  surface,  and  even  perforations. 

At  the  neck  of  the  sac  other  changes  will  also  be  found,  and  these  depend  materially 
upon  the  character  and  seat  of  the  constricting  force.  Thus,  when  the  line  of  a  strangu- 
lation is  rigid  and  linear,  as  it  is  in  direct  inguinal  and  femoral  hernia,  the  knuckle  of 
strangulated  bowel,  either  as  a  whole  or  in  part,  may  be  rapidly  destroyed  by  gangrene. 
And  when  the  pressure  is  more  diffused  and  less  rapid,  as  in  large  inguinal  hernia,  ulcera- 
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tion  of  the  mucous  membrane  at  the  line  of  stricture,  even  to  perforation,  is  more  common 
— the  grooved  or  sulcated  condition  of  the  serous  surface  in  the  line  of  stricture  being 
found  in  both. 

Within  the  abdomen  every  indication  of  peritonitis  from  the  mere  greasy  condition  of 
peritoneum  to  fibrinous  or  even  suppurative  effusion  may  be  met  with.  In  most  cases 
local  peritonitis  will  be  found  about  the  seat  of  hernia,  and  in  some  the  peritonitis  will  be 
general.  The  strangulated  portion  of  the  bowel  will  almost  always  be  found  at  the  neck  of 
the  sac,  if  not  adherent  to  it,  with  more  or  less  matting  together  of  the  neighboring  coils. 


Fig.  303. 


Drawing  481".  (Birkett.) 
Effects  of  severe  strangulation  of  the  bowel. 


That  this  peritonitis  is  to  be  directly  attributed  to  the  strangulation  of  the  intestine  is 
generally  acknowledged,  few  cases  of  strangulated  hernia  remaining  long  unrelieved  with- 
out local  or  general  peritonitis  making  its  appearance.  It  is  also  indisputable  that  this 
peritonitis  is  often  aggravated,  and  at  times  caused  by  the  reduction  of  the  inflamed  and 
injured  contents  of  the  hernial  sac  into  the  abdominal  cavity  ;  but  to  assert  witli  Mr. 
Hutchinson  and  M.  Girard,  that  in  the  bulk  of  cases  it  is  the  return  of  the  intestine  into 
the  abdomen  that  gives  rise  to  the  peritonitis,  is  an  assumption  which  facts  hitherto 
known  do  not  bear  out. 

When  the  intestine  has  sloughed  wholly  or  in  part  and  discharged  itself  through  the 
wound,  an  artificial  anus  is  said  to  exist.  This  result  is  far  more  common  after  femoral 
than  inguinal  hernia. 

When  the  bowel  subsequently  ulcerates  after  its  reduction,  either  at  the  line  of  stricture 
as  it  may  in  inguinal  hernia,  or,  at  the  centre  of  the  knuckle  as  is  the  more  common  in 
femoral  hernia,  extravasation  of  feces  may  take  place,  half  of  these  cases  of  extravasation 
being  either  general  into  the  peritoneal  cavity  and  fatal,  or  local  about  the  neck  of 
the  sac. 

The  following  facts,  published  by  me  in  '  Guy's  Hosp.  Rep.,'  1856,  on  the  causes  of 
death  in  hernia,  will  tend  to  prove  these  points.  Out  of  17  cases  of  artificial  anus  after 
hernia,  13  were  femoral,  3  inguinal,  and  1  umbilical.  Out  of  15  cases  of  gangrenous 
bowel,  11  were  femoral,  4  inguinal.  Hence,  out  of  32  cases  of  gangrenous  bowel,  21  were 
femoral,  7  inguinal,  and  1  umbilical,  clearly  proving  that  gangrene  of  the  intestine  and 
artificial  amis  are  more  common  after  femoral  than  inguinal  hernia. 

Of  15  cases  of  hernia  in  which  the  strangulated  bowel  was  found  perforated,  10  were 
femoral  and  5  inguinal ;  in  4  the  perforation  was  at  the  line  of  stricture,  all  being  inguinal ; 
in  11  the  perforation  was  in  the  centre  of  the  knuckle,  10  being  femoral.  In  8  of  these 
15  cases  extravasation  of  feces  was  prevented  by  inflammatory  exudation  sealing  the  aper- 
ture. In  7  it  existed,  but  in  5  only  of  these  was  it  general ;  in  the  other  2  it  was  local. 
Of  these  7  cases,  in  2  the  taxis  was  the  direct  cause,  in  1  gangrene,  both  being  cases  of 
femoral  hernia;  in  4  ulceration  at  the  line  of  stricture  was  the  cause,  all  being  inguinal. 
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From  these  facts  it  is  evident  "  that  ulceration  in  the  line  of  stricture  with  fecal  extra- 
vasation is  more  frequent  in  inguinal  than  in  femoral  hernia,  and  that  token  it  is  found 
in  the  latter,  it  is  generally  from  rupture  of  the  bowel  from  forcible  taxis." 

As  a  result  of  a  strangulated  hernia,  I  must  mention  a  stricture  of  the  intestine  due  to 
contraction  of  the  bowel  that  had  been  strangulated.  A  unique  example  of  which  took 
place  in  my  practice  in  1870  in  a  woman,  aet.  52,  upon  whom  I  had  operated  for  strangu- 
lated femoral  hernia  of  thirty  hours'  duration,  without  opening  the  sac.  Convalescence 
followed  the  operation,  but  about  the  seventh  week  vomiting  appeared,  and  death  took 
place  in  the  eleventh  week  from  intestinal  obstruction.  After  death  a  complete  stricture 
of  a  knuckle  of  bowel  was  found  (Fig.  304). 

The  fluid  found  in  the  hernial  sac  varies  according  to  the  condition  of  its  contents.  In 
the  early  period  of  strangulation,  when  the  contents  of  the  hernia  are  merely  arrested  and 
the  circulation  impeded,  simple  serum  will  be  found.  When  an  extreme  congestion  exists, 
the  serum  will  be  more  blood-stained.  In  even  worse  examples  where  blood  has  been 
extravasated  into  the  tissues,  the  fluid  will  contain  blood  elements  or  blood  itself.  When 
the  hernial  contents  are  inflamed,  flakes  or  flocculi  of  lymph  will  be  found  floating  in  the 
dark  fluid.    When  the  bowel  is  gangrenous,  foetor  will  be  observed.    When  perforation 

Fig.  304. 


Stricture  of  the  small  intestine  after  strangulated  hernia. 


has  taken  place,  feces  will  be  mixed  with  the  fluid,  and  often  gas.  When  the  hernial 
tumor  is  red,  infiltrated,  and  emphysematous,  the  surgeon  may  safely  infer  that  sphacelus 
of  the  gut  exists. 

Thus,  the  condition  of  the  fluid  and  the  external  aspect  of  the  sac  are  valuable  aids  to 
diagnosis  and  prognosis  in  strangulated  hernia. 

Treatment  of  Strangulated  Hernia. 

When  a  hernia  is  strangulated,  nothing  but  its  immediate  reduction  should  be  enter- 
tained, as  delay  is  highly  dangerous.  In  the  surgeon,  indeed,  it  is  criminal,  since  every 
hour  of  strangulation  adds  to  the  risk,  which  it  is  his  duty  to  diminish.  This  can  be 
done  by  manipulation,  or  by  what  is  technically  called  "the  taxis,"  and  when  this  fails, 
by  "the  operation  of  herniotomy." 

To  aid  the  surgeon  in  the  adoption  of  these  means,  the  use  of  an  anaesthetic  cannot  be 
too  highly  praised,  as  it  contains  within  itself  all  the  advantages  of  every  other  form  of 
treatment  without  a  single  disadvantage.  It  renders  the  reduction  of  a  hernia  by  the 
taxis  a  gentle,  and  comparatively  simple  measure,  and,  certainly,  a  far  more  successful 
one  than  of  old.  It  facilitates  also  the  operation  of  herniotomy  on  the  failure  of  the  taxis. 
Indeed,  in  strangulated  hernia  the  value  of  an  anaesthetic  is  so  great  that  I  would  urge, 
where  it  can  be  rendered  available,  that  the  taxis  should  never  be  employed  without  it, 
and,  that  on  the  reduction  of  the  hernia  failing  to  be  accomplished,  "  the  operation" 
ought  to  be  performed.  The  warm  bath,  the  administration  of  opium,  the  injection  of 
tobacco,  the  local  application  of  ice,  for  strangulated  hernia  being,  in  comparison,  poor 
and  unreliable  remedies.  In  obstructed  or  inflamed  hernia,  however,  they  are  still  of  use, 
but  in  strangulated  intestinal  hernia,  recent  or  old,  inguinal,  femoral,  obturator,  or  um- 
bilical, chloroform  [or  ether]  the  taxis,  and  operation,  are  the  three  great  means  of 
securing  reduction  upon  which  the  surgeon  ought  consecutively  to  rely.  The  taxis,  how- 
ever, is  not  equally  successful  in  every  form  of  strangulated  hernia. 

In  inguinal  cases,  two-thirds  at  least  are  reduced  by  the  taxis,  a  large  proportion  of 
these  being  successfully  treated  with  the  patient  under  the  influence  of  chloroform,  when 
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the  taxis  without  chloroform  fails.  Strangulated  old  hernias  are  also  more  successfully 
treated  by  the  taxis  than  recent  cases,  which  are  seldom  reduced  by  this  method. 

In  femoral  herma,  on  the  contrary,  the  taxis  is  not  half  so  successful  as  in  inguinal, 
and  much  more  fatal.  It  is  most  successful  in  "  recent,"  whilst  in  old  cases  it  seldom 
succeeds. 

In  umbilical  hernia  two-thirds  of  the  cases  are  reducible  by  the  taxis. 

The  Taxis. 

With  the  patient  under  the  influence  of  an  anaesthetic  and  placed  on  the  back,  the 
shoulders  raised  and  the  legs  partially  flexed  and  rotated  inwards — in  order  to  relax  all 
the  parts  that  can  possibly  affect  the  neck  of  the  sac — the  surgeon  should  steadily  grasp 
with  the  fingers  and  thumb  of  one  hand  the  neck  of  the  sac,  so  as  to  fix  it  and  at  the  same 
time  to  prevent  the  contents  of  the  sac  on  being  pressed  from  bulging  round  the  orifice. 
Then  with  the  other  hand  he  should  raise  the  tumor,  if  large,  and  gently  compress  it  so  as 
to  empty  it  of  its  serous,  gaseous,  fecal,  or  venous  contents,  and  thus  lessen  its  size. 
Having  done  this,  he  should  draw  the  tumor  first  to  one  side  and  then  to  the  other  with 
the  view  of  opening  the  constricted  lower  end  of  the  strangulated  gut  and  allowing  the 
contents  of  the  bowel  to  pass  onwards.  He  should  remember  that  this  cannot  be  effected 
by  any  direct  pressure  upon  the  hernial  tumor  itself,  but  it  may  be  by  lateral ;  for  if  the 
slightest  movement  of  the  lower  or  constricted  end  of  the  knuckle  can  be  made  in  the 
direction  of  the  upper  or  distended  one,  the  lower  opening  will  probably  be  freed  and  the 
reduction  of  the  hernia  effected  by  its  sudden  rush  backwards  into  the  abdominal  cavity, 
when  the  surgeon  may  be  assured  that  all  is  well.  But  when  the  tumor  has  diminished 
in  size,  and  its  diminution  has  not  been  accompanied  by  the  well-known  sensation,  a  feel- 
ing of  doubt  should  ever  remain  in  the  mind  as  to  the  result,  since  the  want  of  this  symptom 
of  proper  reduction  should  suggest  the  possibility  of  a  rupture  of  the  bowel,  or  of  a  reduction 
into  one  or  other  of  the  unnatural  pouches  which  are  now  known  to  exist  under  certain 
circumstances  at  the  neck  of  an  inguinal  hernia.  To  facilitate  reduction,  a  gentle  kneading 
movement  of  the  fingers  at  the  neck  of  the  sac  may  be  made  in  inguinal  hernia,  as  well  as 
a  steady  traction  downwards  of  the  tumor,  this  traction  rendering  the  neck  of  the  sac  a 
straighter  channel  for  the  hernial  contents  to  pass  through.  With  a  similar  object  the 
sac  itself  may  at  times  be  pinched  up  with  the  fingers  of  one  hand  and  drawn  downwards. 
Violence  in  manipulation  is  unjustifiable  under  all  circumstances,  and,  in  proportion  to  the 
period  of  strangulation  as  indicated  by  the  vomiting,  is  the  danger  increased.  In  femoral 
hernia  also  it  is  comparatively  much  more  injurious  than  in  inguinal,  for  not  only  may  the 
bowel  be  ruptured  by  forcible  taxis  (an  accident  more  common  in  femoral  than  inguinal 
hernia)  ('  Guy's  Rep.,'  1856),  but  it  may  be  so  bruised  as  to  be  irreparably  injured.  A 
preparation  and  drawing  (Fig.  303)  in  Guy's  Museum  show  such  an  extravasation  of  blood 
into  the  strangulated  bowel  of  a  femoral  hernia  as  to  cause  its  complete  death,  this  being 
clearly  due  to  forcible  taxis. 

Where  evidence  exists  that  gangrene  of  the  contents  of  the  sac  has  taken  place,  or 
where,  indeed,  there  is  a  suspicion  of  such  a  result,  the  taxis  must  not  be  used.  In  recent 
or  old  femoral  hernia,  where  fecal  vomiting  has  existed  for  some  hours,  the  taxis  is  a 
dangerous  practice,  and  in  all  old  cases  it  is  so  unsuccessful  that  reduction  by  herniotomy 
is  a  more  certain  and  safe  method.  If  there  be  hiccough,  the  taxis  is  inadmissible.  The 
taxis  may  succeed  without  chloroform,  but,  as  a  rule,  with  the  patient  under  chloroform, 
a  hernia  that  is  capable  of  being  reduced  by  the  taxis  returns  on  the  gentlest  manipula- 
tion, and,  when  such  a  result  does  not  follow,  force  will  not  only  be  unsuccessful,  but  also 
prove  injurious. 

When  the  taxis  succeeds,  vomiting  usually  disappears,  although  it  may  be  kept  up  to  a 
slight  extent  as  an  effect  of  the  anaesthetic.  The  abdominal  dragging  pain  will,  however, 
be  at  once  relieved.  After  the  reduction  of  the  hernia,  a  pad  should  be  carefully  adjusted 
over  the  neck  of  the  sac  to  guard  against  its  re-descent,  and,  when  the  patient  has  a  cough, 
the  necessity  of  doing  so  is  increased,  as  I  have  known  the  hernia  descend  and  a  renewal 
of  all  the  symptoms  take  place  from  a  want  of  attention  to  this  point;  indeed  it  is  wise  to 
adapt  a  pad  till  a  truss  has  been  obtained.  The  patient  under  all  circumstances  should 
be  kept  at  rest  for  a  few  days  after  the  reduction  of  a  strangulated  hernia.  The  diet,  too, 
should  be  nutritious  but  not  solid,  till  the  bowels  have  acted  spontaneously,  and  no  aperient 
under  any  but  exceptional  circumstances  should  be  administered,  for  the  bowels  will  to  a 
certainty  act  as  soon  as  the  effects  of  their  strangulation  have  passed  away,  and  they  have 
recovered  their  natural  tone.    If,  however,  abdominal  symptoms  appear  which  can  be 
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attributed  to  a  want  of  the  natural  action  of  the  bowel  an  enema  may  be  given,  and 
repeated  with  advantage  when  required.  Stimulants  should  be  used  with  caution.  When 
the  bowels  have  acted  naturally  the  patient  may  be  pronounced  convalescent,  and  the 
ordinary  diet,  &c,  allowed. 

Where  chloroform  is  not  at  hand,  or  cannot  readily  be  obtained,  a  good  dose  of  opium, 
such  as  a  grain  and  a  half  of  the  solid  or  thirty  drops  of  the  tincture  may  be  given  and 
repeated  to  an  adult,  for  when  a  patient  with  an  old  hernia  is  brought  fully  under  the 
influence  of  this  drug,  reduction  may  often  be  obtained  by  manipulation.  In  the  very 
earliest  hours  of  strangulation,  before  vomiting  has  become  severe  or  passed  beyond 
stomach  vomiting,  this  practice  is  also  at  times  successful.  It  may  be  tried  moreover 
when  the  surgeon  cannot  obtain  the  patient's  consent  to  perform  herniotomy,  and  reduc- 
tion has  not  been  effected  by  the  taxis  under  chloroform,  or  when  time  has  necessarily  to 
be  lost  in  making  arrangements  for  operative  relief.  Under  the  same  circumstances,  a 
hot  bath  (99°  F.)  may  be  used.  The  local  application  of  ice  should  be  employed  in  old 
cases  of  hernia  where  the  symptoms  are  chronic,  and  delay  is  a  necessity  or  expedient. 
In  omental  hernia  also  it  is  particularly  valuable,  and  should  be  applied  over  the  whole 
tumor  in  a  loose  bag.    A  purgative  is  never  admissible  with  a  strangulated  hernia. 

The  taxis  with  inversion  of  the  body,  the  legs  flexed,  pelvis  raised,  and  shoulders 
depressed,  has  been  successful  in  causing  the  reduction  of  a  hernia.  On  a  bed,  it  may  be 
done  by  pillows  placed  below  the  pelvis  ;  but  if  one  of  Alderman's  chairs  or  a  lithotomy 
couch  is  at  hand,  it  may  be  used.  Some  surgeons,  with  the  patient  in  the  recumbent 
position,  and  a  folded  sheet  placed  round  the  abdomen  over  the  umbilicus,  have  forcibly 
drawn  the  contents  of  the  abdomen  upwards.  Both  these  methods  are  founded  on  the 
principle  of  withdrawing  by  position  and  force  the  contents  of  the  sac  into  the  abdominal 
cavity.  They  are  possibly  justifiable  when  herniotomy  is  not  sanctioned  nor  chloroform 
employed,  and  delay  is  dangerous.    I  cannot  recommend  them. 

The  taxis  should  never  be  employed  for  any  lengthened  period.  "With  the  patient 
under  chloroform,  a  femoral  hernia  of  average  size  (that  of  a  walnut)  should  never  be 
manipulated  for  more  than  two  minutes  ;  half  that  time,  or  less,  is  usually  sufficient  to 
effect  reduction  where  it  is  to  be  secured,  while  any  more  prolonged  effort  will  be  injurious. 

The  taxis  should  never  be  forcible.  In  large  femoral  hernia?,  inguinal  or  umbilical,  five 
minutes  may  possibly  be  allowed ;  but  the  quarter  and  half  hour's  manipulation  so  fre- 
quently talked  about,  is  dangerous  in  the  extreme.  In  very  large  hernia?,  ten  minutes 
may  be  permitted  without  chloroform,  and  periods  half  as  long  again  may  possibly  be 
called  for.  It  is  from  this  fact,  coupled  with  another,  viz.,  that  without  chloroform  [or 
ether]  twice  the  force  is  needed,  that  the  use  of  the  anaesthetic  is  to  be  recommended. 

The  reduction  of  a  hernia  by  gentle  taxis  with  a  patient  under  chloroform  is  a  simple, 
rapid,  and  successful  operation.  The  reduction  of  a  hernia  by  forcible  or  prolonged  taxis 
without  chloroform  is  a  dangerous  and  far  less  successful  proceeding.  In  femoral  hernia, 
indeed,  herniotomy  had  far  better  be  employed.  Under  chloroform,  the  taxis  is  almost 
always  successful  in  inguinal  hernia. 

When  the  taxis  has  failed,  nothing  but  an  immediate  operation  is  justifiable.  The 
operation  is  not  of  itself  dangerous,  although  the  condition  that  demands  it  is  exceedingly 
so.  It  is  not,  and  should  not  be  regarded  as  a  last  resource  ;  for  in  many  cases  it  should 
be  the  first.  "When  a  patient  is  hanging,  the  first  thing  any  one  does  is  to  cut  the  rope 
that  is  causing  strangulation  ;  and  no  other  means  are  admissible.  When  a  piece  of  bowel 
is  strangulated,  the  strangulating  medium  requires  division  to  give  it  freedom  ;  the  doing 
of  it  adding  nothing  to  the  danger  of  the  case.  The  danger  lies  in  the  strangulation 
which  increases  every  minute.  [The  mortality  after  herniotomy  in  hospital  practice  is 
largely  due  to  the  fact  that  the  cases  are  only  received  after  the  lapse  of  much  time  and 
after  prolonged  and  forcible  taxis.] 

Herniotomy  or  Kelotomy 

remains  now  to  be  described,  and  let  it  be  repeated,  that  it  is  to  be  performed  directly  the 
reduction  of  a  strangulated  hernia  by  the  taxis  has  f ceiled,  and,  if  chloroform  is  used 
while  the  patient  remains  under  its  influence.  To  submit  a  patient  to  the  depressing 
effects  of  chloroform  to  apply  the  taxis,  and,  on  its  failing,  to  allow  any  period  of  time  to 
pass  before  resorting  to  herniotomy,  is  a  practice  to  be  condemned — a  second  administra- 
tion of  chloroform  for  the  operation  having  no  beneficial  influence.  It  would  be  better 
for  the  patient  and  far  better  practice  to  delay  the  application  of  the  taxis  till  chloroform 
can  be  obtained,  and  the  arrangements  for  operation  made,  in  case  the  taxis  fails. 
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The  objects  of  the  operation  are  to  liberate  the  strangulated  hernial  contents, 
and,  in  a  general  way,  to  return  them  into  the  abdominal  cavity,  exceptional  cases  occur- 
ring in  which  it  is  better  practice  to  leave  them  in  the  sac  wholly  or  in  part ;  and  others, 
in  which  it  is  impossible  to  reduce  them  ;  but  to  these  points  attention  will  be  directed 
further  on. 

To  liberate  the  strangulated  hernial  contents,  the  cause  of  the  strangulation 
must  be  divided  ;  and,  as  previously  shown,  this  may  be  found  in  the  tissues  outside  the 
sac,  in  the  neck  of  the  sac  itself,  or  in  the  contents  of  the  sac. 

When  the  cause  of  constriction  is  found  outside  the  sac  as  is  usual  in  femoral  hernia, 
the  opening  of  the  sac  is  rarely  needed,  division  outside  being  all  that  is  required. 

"When  the  neck  of  the  sac  is  the  seat  of  obstruction  and  prevents  reduction,  an  opening 
into  it  sufficient  to  allow  of  its  division  is  all  that  is  necessary.  When  the  difficulty  lies 
in  the  contents  of  the  sac,  the  surgeon  will  be  required  to  lay  the  whole  open,  and  to 
expose  it  in  order  to  its  removal.  But  it  should  be  remembered  that  the  less  the  contents 
of  a  hernia  are  exposed  and  consequently  manipulated  the  better  are  the  results  ;  also 
when  all  that  is  desired  can  be  secured  by  the  division  of  the  tissues  outside  the  sac,  there 
is  no  need  of  doing  more ;  and  that  when  the  division  of  the  neck  of  the  sac  allows  of 
the  reduction  of  the  hernia,  a  greater  exposure  of  the  contents  of  the  sac  is  unnecessary 
and  wrong,  for  in  hernia,  as  in  all  surgical  interference,  the  surgeon  should  carry  out  his 
objects  in  the  simplest  way  his  art  can  allow,  and  should  never  allow  himself  to  do  more 
than  the  absolute  necessities  of  the  case  demand.  Meddlesome  surgery  is  always  bad, 
but  in  hernia  is  too  often  fatal.  [It  has  been  proposed  to  open  the  abdomen  and  draw  the 
intestine  back  from  the  seat  of  stricture.] 

These  remarks,  however,  are  only  entirely  applicable  to  cases  of  strangulated  hernia  in 
which  the  whole  contents  of  the  sac  are  reducible  ;  since  wdien  some  portion  remains 
behind,  a  feeling  of  doubt  may  at  times  remain  as  to  the  thoroughness  of  the  reduction  of 
the  strangulated  portion  or  the  condition  of  what  is  left,  and,  under  these  circumstances, 
it  is  usually  advisable  that  the  sac  be  opened  and  explored  ;  yet  it  is  better  to  do  so  after 
the  partial  reduction  of  the  hernia,  when,  in  all  probability,  the  strangulated  bowel  has 
been  reduced  and  is  consequently  out  of  harm's  way,  than  with  the  whole  contents  of  the 
sac  in  situ,  and  when  they  may  be  exposed.  When  the  hernia  cannot  be  reduced  without 
opening  the  sac,  the  whole  must  necessarily  be  explored.  It  will  thus  be  seen  that  the 
question  of  opening  or  not  opening  the  sac  resolves  itself  into  the  necessities  of  the  indi- 
vidual case.  Where  reduction  can  be  effected  without  it,  the  "  minor"  operation  is  suffi- 
cient ;  where  reduction  cannot  be  effected  by  the  "  minor"  the  "  major"  operation  must 
be  performed. 

The  surgeon  who  opens  the  sac  in  every  case,  clearly  often  does  what  is  unnecessary- 
He  who  opens  it  only  when  reduction  cannot  be  effected  without  so  doing,  or  when  any 
uncertainty  exists  as  to  the  condition  of  the  parts  contained  in  the  sac,  is  free  from  such 
an  error,  "  and  although  we  dare  not  venture  to  say  that  some  of  the  fatal  cases  which 
have  occurred  after  opening  the  sac  might  have  terminated  differently  had  it  not  been 
incised,  we  do  not  hesitate  to  affirm,  that  the  untoward  circumstances  stated  as  likely  to 
happen  when  the  sac  is  not  opened,  have  not  occurred"  (Birkett).  This  view  is  supported 
by  my  analysis  of  126  fatal  cases  of  hernia  ('  Guy's  Rep.,'  185G)  in  which  I  proved  fairly 
that  in  no  single  fatal  case  could  the  opening  of  the  sac  have  had  the  slightest  influence  in 
retarding  or  preventing  the  fatal  result,  as  well  as  by  my  twenty-two  years'  experience. 
The  surgeon  who  advocates  the  major  operation,  in  most  cases  will  try  the  taxis,  and,  I 
take  it,  is  always  well  pleased  to  effect  the  reduction  of  a  hernia  by  such  means.  The  ope- 
ration of  herniotomy  "  external  to  the  hernial  sac"  differs  only  from  the  taxis  in  the  skin 
wound,  yet  in  what  way  the  necessity  for  that  wound  renders  the  taxis  an  unsafe  measure, 
it  is  difficult  to  conceive.  It  would  be  as  reasonable  to  reject  the  administration  of  chlo- 
roform for  the  renewed  application  of  the  taxis  in  cases  where  it  had  failed  to  reduce  the 
hernia  without  its  aid,  as  to  say,  that  because  the  taxis  had  failed  and  a  cutting  operation 
is  demanded,  the  ocular  inspection  and  manipulation  of  the  strangulated  and  therefore 
already  injured  bowel  is  required.  To  argue  that  the  liberation  of  a  strangulated  bowel 
is  not  complete  until  it  has  been  carefully  examined,  and  that  moreover  without  opening 
the  sac,  a  hernia  that  is  strangulated  by  omental  or  other  adhesions  or  by  the  neck  of  the 
sac  may  be  reduced,  are  objections  which,  if  applicable  at  all,  are  as  forcible  against  the 
taxis  as  any  operation,  and  are  indeed  of  little  weight. 

The  operation  of  herniotomy  without  opening  the  sac,  has  been  ably  advocated  by 
Petit  who  first  adopted  it  in  1718,  by  Munro  in  1770,  Aston  Key  in  1833,  Luke,  and 
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others.  [Agnew  as  a  rule  prefers  this  method  of  operating,  and  only  opens  the  sac  in  ex- 
ceptional cases.] 

So  far  as  statistics  are  of  value  towards  the  solution  of  this  matter,  they  are  in  favor  of 
not  opening  the  sac.  Thus,  out  of  59  cases  of  strangulated  femoral  hernia  operated  upon 
at  Guy's  Hospital  in  eight  years,  in  which  the  sac  was  opened,  the  mortality  was  50  per 

cent.,  and,  out  of  45  cases  in  which  the  sac  was  not  opened  it  was  only  30  per  cent  the 

difference  between  the  two  classes  of  cases  being  20  per  cent,  in  favor  of  the  minor 
operation. 

Out  of  35  cases  of  inguinal  hernia  in  which  the  sac  teas  opened,  60  per  cent,  died,  and 
out  of  9  in  which  the  sac  was  not  opened,  two,  or  only  22  per  cent.,  died ;  the  difference 
between  the  two  classes  in  inguinal  hernia  being  40  per  cent,  in  favor  of  not  opening. 
But  it  must  be  remembered  that,  as  a  rule,  the  cases  in  which  the  sac  was  not  were  of  a 
more  favorable  kind  than  those  in  which  it  was  opened. 

In  umbilical  hernia  it  is  a  rare  thing,  however,  to  save  a  patient  after  opening  the  sac 
and  exposing  its  contents,  though  when  this  is  not  done,  a  good  result  may  be  looked  for. 

Whenever  the  taxis  is  applicable  to  a  strangulated  hernia  and  fails,  herniotomy  without 
opening  the  sac  is  applicable,  and,  where  reduction  is  effected,  nothing  more  is  needed. 
Where  reduction  cannot  be  effected,  or  a  doubtful  something  remains  in  the  sac,  where 
the  contents  cf  the  sac  have  not  gone  back  with  their  normal  rush,  or  the  symptoms  per- 
sist, and  any  doubt  about  the  condition  of  the  parts  at  the  neck  of  the  sac  is  raised,  an 
exploration  of  the  sac  and  its  neck  is  absolutely  necessary. 

Whenever  the  taxis  is  inapplicable,  that  is,  when  the  strangulation  has  been  of  long 
duration,  the  symptoms  severe,  fecal  vomiting  persistent,  and  the  local  as  well  as  gene- 
ral symptoms  indicate  the  probability  that  the  strangulated  gut  has  died  or  is  dying; 
whenever,  moreover,  during  the  application  of  the  taxis — by  the  sudden  collapse  or  yield 
of  the  tumor  without  its  reduction — the  fear  is  excited  of  some  rupture  of  the  bowel 
having  taken  place,  herniotomy  by  the  minor  operation  is  inapplicable,  and  the  sac  must 
be  laid  open. 

The  operation  itself. — The  patient  having  been  brought  under  the  influence  of 
chloroform  [or  ether],  should  be  placed  with  the  shoulders  slightly  raised,  and  the  knees 
flexed  upon  a  pillow,  then  the  integument  over  the  seat  of  hernia  should  be  shaved  of  all 
hair ;  an  incision  can  then  be  made  over  the  neck  of  the  sac,  that  is,  in  inguinal  hernia, 
along  the  line  of  the  inguinal  canal,  from  the  internal  to  below  the  external  ring;  in  femo- 
ral, over  or  on  the  inner  side  of  the  crural  ring  either  in  a  vertical  or  oblique  direction 
in  the  course  of  Poupart's  ligament,  the  former  being  preferable.  In  this  incision  all 
the  soft  parts  should  be  cut  through  consecutively  down  to  the  sac,  each  layer  of  tissue 
being  divided  the  full  extent  of  the  wound,  while  all  vessels  as  they  bleed  should  be 
twisted. 

When  the  sac  has  been  exposed,  the  seat  of  stricture  outside  its  neck  must  be  felt  for 
with  the  index  finger,  and.  when  felt,  a  director  may  be  carefully  passed  beneath  it,  Aston 
Key's  director,  shown  in  Fig.  306,  being  by  far  the  best.  [The  operator  may  use  the 
index  finger  as  a  director,  but  a  better  method  is  to  employ  the  notched  hernia  director 
of  Levis.  This  is  a  couical  director,  having  a  very  deep  groove,  from  which  the  knife 
cannot  possibly  slip  ;  in  the  edges  of  the  groove  are  cut  deep  notches,  in  which  the  con- 


Fig.  305. 


Levis's  notched  hernial  director. 

stricting  band  is  lodged  and  held  before  being  divided.  The  method  of  using  the  instru- 
ment is  as  follows :  the  blunt  point  of  the  director  is  insinuated  beneath  the  constriction 
and  then  thrust  onward  until  the  end  enters  the  abdominal  cavity,  and  the  tense  band, 
producing  the  strangulation,  is  caught  in  the  notches.  The  conical  shape  of  the  director 
at  the  same  time  pushes  the  intestine  aside,  both  before  and  behind  the  constriction.  Any 
kind  of  knife  can  then  be  thrust  along  the  deep  groove,  and  be  made  to  divide  the  stric- 
ture in  the  ordinary  way,  without  risk  of  wounding  the  intestine,  either  behind  or  in  front 
of  the  constricting  band.  The  instrument  has  its  ends  of  different  sizes,  to  be  adapted  to 
various  patients  and  conditions  of  parts  J.  B.  R.] 
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With  a  hernia  knife,  such  as  that  figured  (Fig.  308),  straight  or  curved,  or  herniotome 
(Fig.  308),  the  stricture  should  then  be  divided,  the  incision  apivards  being  the  safest  to 

Fig,  306.  Fig.  307. 


a  strangulated  femoral  hernia  outside  the  sac  beneath  Drawing  to  illustrate  the  relative  positon  of  all  the 
the  fascia  propria.    Taken  from  his  work  on  '  Hernia.'  abdominal  rings  from  within. 


avoid  the  epigastric  artery  (Fig.  307).  This  division  must  not  be  too  free — a  quarter  of 
an  inch  being  generally  ample  in  a  small  hernia.  It  should,  under  all  circumstances,  be 
only  enough  to  allow  of  the  return 
of  the  hernia  without  force.  It  is 
better  to  have  to  extend  it  than  to 
make  it  too  large  at  first.  The 
stricture  having  been  divided  out- 
side the  sac,  reduction  by  the  gen- 
tlest manipulation  can  then  be  at- 
tempted, and  when  the  contents 
of  the  sac  go  back  with  a  rush,  all 
the  surgeon  needs  has  been  ef- 
fected. When  no  indications  of 
reduction  show  themselves,  or  a 
portion  of  the  contents  of  the  sac 
has  disappeared,  but  not  with  the 
characteristic  jerk,  or  some  piece  has  been  left  behind,  the  sac  must  be  opened.  To  do 
this,  care  is  needed,  the  danger  of  carelessness  consisting  in  wounding  the  bowel.  To 
avoid  this,  the  sac  may  be  nipped  between  the  thumb  and  finger,  or  seized  with  forceps, 
and,  being  slightly  raised,  opened  with  a  scalpel  applied  laterally.  Through  this  opening 
a  director  should  be  passed,  its  point  being  kept  close  to  the  walls  upwards  towards  the 
neck  of  the  sac,  and  downwards  towards  the  fundus  of  the  sac,  the  sac  being  divided  upon 
it  with  a  bistoury.  The  escape  of  fluid  usually  indicates  the  opening  of  the  sac,  and  the 
character  of  the  fluid  the  condition  of  its  contents.  But  fluid  does  not  always  run  away 
when  the  sac  is  opened,  and  at  other  times  the  escape  of  fluid  from  a  cyst  on  the  hernial 
tumor  may  mislead.  The  sac  having  been  opened,  its  contents  should  be  examined,  and 
in  doing  this  the  utmost  gentleness  must  be  employed.  When  a  knuckle  of  intestine  is 
present,  and  is  neither  gangrenous  nor  perforated,  the  abdominal  cavity  is  its  best  place. 
It  may  be  black  from  congestion,  and  spotted  from  ecchymosis  ;  it  may  be  granular  from 
lymph,  or  even  covered  with  false  membrane  ;  but,  as  long  as  it  possesses  its  living  resili- 
ency, is  not  fetid,  flaccid,  like  wet  wash-leather,  ruptured  or  perforated,  it  should  be 
returned. 

When  a  large  quantity  of  injured  intestine  is  found  in  the  sac,  it  had  better  be  left,  the 
surgeon  simply  relieving  the  constriction  by  the  division  of  the  cause  of  stricture,  and  this 
ought  to  be  done  with  the  utmost  care.  The  director,  when  employed,  should  be  kept 
close  to  the  walls  of  the  sac,  and  guided  by  it  towards  the  mouth.  Its  point  should  be 
carefully  kept  away  from  the  bowel,  and  not  introduced  further  into  the  abdominal  cavity 
than  to  insure  the  safe  division  of  the  stricture,  and,  when  the  knife  is  passed  along  its 


Fig.  308. 


Herniotome  director — A,  Blade  withdrawn  ;  B,  Blade  exposed. 
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groove,  the  finger  of  the  operator  should  carefully  press  the  strangulated  bowel  away  from 
it  in  order  to  protect  it  from  injury.  The  finger,  however,  is  the  l>est  director;  and 
should  he  introduced  to  the  neck  of  the  sac,  with  the  knife  upon  it,  having  its  side  pressed 
into  the  pulp  of  the  soft  parts.  Both  having  thus  reached  the  neck,  the  knife  may  be 
carefully  turned  upwards  and  the  tissues  divided,  the  point  of  the  finger  measuring  the 
extent  of  the  incision. 

When  a  herniotome  such  as  that  figured  (Fig.  308)  [or  that  devised  by  Dr.  Allis,  of 
Philadelphia],  is  used,  no  director  need  be  employed. 

When  the  intestines  are  adherent  to  the  sac  or  to  one  another  by  filamentous  or  soft 
adhesions,  these  may  be  divided,  though  such  are  only  met  with  in  recent  hernia.  The 
fibrous  adhesions  of  old  hernias  had  better  be  left  alone,  and  the  hernia  considered  as  irre- 
ducible, the  surgeon  being  satisfied,  under  these  circumstances,  with  dividing  the  stricture, 
and  thereby  relieving  the  strangulation,  but  not  attempting  its  reduction.  If  a  fresh 
piece  of  bowel  comes  down,  this  should  be  reduced,  but  the  old  hernia  ought  to  be  left. 

The  strangulated  intestine,  under  all  circumstances,  should  be  handled  with  extreme 
delicacy.  Any  drawing  down  of  its  neck  to  examine  its  condition  should  be  avoided, 
since  such  an  act  can  do  no  good,  but  often  does  much  harm,  in  tearing  away  adhesions 
that  would  have  sealed  an  ulcerated  orifice,  prevented  extravasation,  and  assisted  repair. 
Any  introduction  of  the  finger  into  the  abdominal  cavity  is  also  to  be  condemned,  save 
under  exceptional  conditions.  With  the  careful  return  of  the  bowel  to  the  neck  of  the 
sac,  surgical  interference  ought  to  cease.  The  surgeon  may  satisfy  himself  that  such  an 
end  has  been  obtained  without  probing  the  abdominal  cavity  with  his  finger,  and  thus 
risking  life  by  tearing  away  adhesions,  and  undoing  in  a  moment  what  nature  by  her  own 
processes  had  probably  been  attempting  from  the  first  period  of  strangulation,  to  shut  out 
from  the  general  abdominal  cavity  what  might  prove  injurious  and  dangerous  to  life. 

When  the  bowel  is  dead,  as  indicated  by  its  flaccidity  and  ashy  color,  all  thought  of  its 
reduction  must  be  abandoned.  The  soft  parts  covering  in  the  sac  with  the  sac  itself, 
should  be  freely  laid  open,  so  as  to  expose  the  whole  sloughing  mass,  and  the  intestine  left 
to  nature,  to  pass  into  what  is  called  an  "artificial  anus."  The  neck  of  the  sac  may 
however,  be  carefully  divided,  not,  however,  with  the  view  of  relieving  the  strangulation, 
for  the  gut  having  become  gangrenous,  no  strangulation  exists,  but  with  a  view  of  allow- 
ing the  intestinal  contents  to  escape  when  an  external  opening  takes  place,  and  should 
life  be  spared,  for  the  subsequent  retraction  of  the  bowel  towards  the  abdominal  cavity,  to 
effect  a  natural  cure. 

No  free  incision  into  the  gangrenous  bowel,  no  stitching  of  the  intestine  to  the  margin 
of  the  wound,  is  required,  as  feces  will  soon  find  their  way  through  the  opening  that  has 
been  made  by  the  artificial  anus,  and  the  surgeon  may  be  certain  that  within  the  abdo- 
men sufficient  repair  has  gone  on  to  fix  the  intestine  that  had  been  strangulated  to  the 
neck  of  the  sac,  and  thus  prevent  its  immediate  retraction  ;  for  it  must  be  remembered 
that  as  time  goes  on,  this  retracting  process  is  precisely  that  which  nature  adopts  to  pro- 
cure a  spontaneous  cure,  of  an  artificial  anus. 

When  the  bowel  is  -perforated  by  ulceration  or  ruptured,  and  the  opening  is  not 
large,  the  neck  of  the  sac  must  be  incised  as  in  an  ordinary  case,  and  the  intestine  that 
appears  reparable  replaced,  the  perforated  or  ruptured  portion  being  left  at  the  mouth  of 
the  sac.  When  the  rupture  or  perforation  is  small,  there  is  no  objection  to  the  surgeon 
placing  a  ligature  round  the  wound  and  replacing  the  gut  in  the  orifice  of  the  sac,  for  plas- 
tic lymph  will  probably  be  poured  out  within  a  few  hours,  and  the  parts  sealed  from  the 
abdominal  cavity. 

When  the  bowel  is  in  a  doubtful  condition,  and  the  surgeon  is  not  certain  whether  he 
can  say  it  is  irreparably  dead,  or  going  to  die,  the  abdominal  cavity  is  still  its  best  place, 
when  it  can  be  returned.  Aston  Key  advocated  this  plan  many  years  ago,  and  modern 
experience  has  not  disproved  its  value.  "  The  danger  of  abdominal  extravasation  will 
not  be  increased  by  replacing  the  injured  bowel  at  the  neck  of  the  sac  ;  for,  should 
sloughing  of  its  coats  ensue,  the  slough  may  be  walled  in  by  adhesion  of  the  surrounding 
peritoneum  and  fecal  extravasation  be  prevented."    (Key,  'Guy's  Rep.,'  1842.) 

In  an  inquiry  in  185G  into  the  causes  of  death  in  hernia  founded  on  an  analysis  of  156 
fatal  cases,  the  same  conclusion  was  arrived  at.  The  weight  of  evidence  led  me  then  to  ex- 
press the  opinion  that  there  is  only  one  condition  of  intestine  in  which  its  reduction  to  the 
neck  of  the  sac  is  not  advantageous,  and  that  is.  when  it  is  decidedly  ruptured  by  gan- 
grene or  ulceration,  my  own  materials  tending  to  support  the  opinion  of  Mr.  Aston  Key, 
as  stated  to  the  writer  in  18d9,  u  that  in  all  conditions  of  the  intestines,  the  abdomen  was 
their  right  place." 
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Mr.  Hutchinson,  who  believes  peritonitis  to  be  the  direct  result  of  the  reduction  of  an 
injured  bowel  into  the  abdominal  cavity,  advises  in  all  cases  that  the  damaged  gut,  if 
found  in  a  bad  condition,  should  be  left  in  the  sac;  while  Dr.  Girard  goes  further,  advis- 
ing the  contents  of  the  hernia,  under  all  circumstances,  to  be  left — the  surgeon  contenting 
himself  by  freely  dividing  the  stricture.  I  cannot  concur  in  this  practice,  nor  with  the 
principle  on  which  it  is  based. 

When  the  contents  cannot  be  returned  on  account  of  adhesions,  the  neck  of  the  sac 
should  be  incised  and  the  case  left  to  nature.  In  large  umbilical  hernias  also,  this  practice 
is  valuable. 

When  omentum  is  found  in  the  sac  with  intestine,  and  has  only  recently  descended,  it 
may  be  returned.  When  it  has  been  clown  for  some  time,  is  irreducible,  and  is  only  a 
small  piece,  it  should  be  left  alone;  the  omentum,  doubtless,  often  acting  as  a  plug  to  the 
orifice  of  the  sac.  When  it  is  diseased  or  in  large  quantities,  it  should  be  ligatured  in 
two  or  more  portions  and  cut  off — the  ligatures  being  applied  as  near  to  the  neck  of  the 
sue  as  possible,  care  being  observed  not  to  disturb  the  parts  at  the  neck. 

Simply  to  cut  off  the  omentum  and  to  tie  or  twist  the  vessels  is  risky,  the  omentum 
always  being  highly  vascular,  and  small  vessels  being  apt  to  bleed  much  ;  indeed,  cases 
are  on  record  in  which  a  fatal  hemorrhage  supervened  after  this  practice.  When  diseased 
omentum  is  left  in  the  sac,  prolonged  suppuration  often  follows.  Whenever  intestine  and 
omentum  are  found  together  in  a  hernia,  much  care  is  required.  The  intestine  is  gene- 
rally to  be  sought  for  behind  the  omentum,  but  is  often  wrapped  up  in  it,  and,  in  not  a 
few  eases,  covered  by  an  omental  sac.  Under  all  these  circumstances,  the  intestine  should 
be  exposed  and  carefully  reduced,  care  being  taken  that  no  adhesions  at  the  neck  of  the 
sac  or  no  bands  bind  the  bowel  down  to  the  omentum  thereby  keeping  up  the  strangula- 
tion. An  omental  sac  is  on  no  account  to  be  returned  into  the  abdomen  unopened. 
Omental  sacs  are  generally  found  in  femoral  hernia.  An  interesting  paper  by  Mr.  Pres- 
cott  Hewitt  ('Med.-Chir.  Trans.,'  1844)  may  be  referred  to  on  this  subject. 

After-treatment. — When  a  hernia  has  been  returned  into  the  abdominal  cavity, 
the  more  the  case  is  left  to  nature  the  better.    As  a  matter  of  precaution  after  the  opera- 
tion, as  after  its  reduction  by  the  taxis  when  the  wound  has  been  brought  together  with 
strapping  or  suture,  a  pad  may  be  adjusted  over  the  part  with 
a  spica  bandage  (Fig.  309).  pIG-  309. 

A  suppository  of  half  a  grain  of  morphia  or  more  should 
be  at  once  introduced  into  the  rectum,  and  repeated  in  an  hour 
should  pain  render  it  necessary;  a  little  ice,  too,  may  be 
allowed  for  the  patient  to  suck,  when  thirst  is  great,  but  the 
less  that  is  taken  by  the  mouth  the  better.  When  the  powers 
are  very  feeble,  brandy,  soda-water,  and  ice  may  be  given  in 
small  quantities. 

If  no  chloroform  sickness  complicate  the  case  after  the  first 
twelve  hours,  beef-tea,  arrow-root,  or  milk,  may  be  given,  a 
pint  or  a  pint  and  a  half  in  the  twenty-four  hours  being  ample. 
Stimulants  should  be  allowed  as  the  powers  of  the  patient  in- 
dicate, but  always  with  caution. 

On  the  second  day  the  wound  should  be  dressed,  water 
dressing  being  all  that  is  usually  required,  the  lower  end  of 
the  wound  being  left  open  for  the  escape  of  discharge.  Should 

pain  continue  and  symptoms  of  peritonitis  appear,  the  opium  Spica  bandage, 

or  morphia  suppositories  can  be  repeated  twice  a  day  or  more 

frequently  ;  indeed,  the  patient  should  be  kept  under  the  gentle  influence  of  opium  till  the 
symptoms  are  relieved  ;  hot  fomentations  should  also  be  applied  to  the  abdomen.  Purga- 
tives ought  never  to  be  given  if  the  bowel  has  been  bruised  or  otherwise  injured  by  its 
strangulation,  for  as  soon  as  it  has  recovered  its  tone,  its  natural  action  will  return,  any 
goading  of  it  to  action  by  medicine  doing  much  harm.  "A  bruised  bowel,"  says  Aston 
Key  ('Guy's  Rep.,'  1842),  "  is  placed  by  nature  in  a  state  of  rest;  the  exhaustion  of  the 
nervous  energy  of  the  part  diminishes  in  the  muscular  tissue  the  disposition  to  contract. 
Such  inactivity  of  the  boivel  should  be  encouraged  and  not  thwarted  by  irritating  purga- 
tives. The  surgeon's  anxiety  to  procure  stools  should  yield  to  the  evident  necessity  for 
time  being  allowed  for  the  restoration  of  the  natural  powers  of  the  injured  bowel." 

Three,  five,  ten,  or  even  twenty  days  may  be  allowed  to  pass  without  any  action  of  the 
bowels,  without  any  anxiety  or  without  purgatives,  so  long  as  no  other  indications  of  mis- 
chief show  themselves,  but  during  this  time  only  liquid  food  is  to  be  given  with  stimu- 
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lants  as  may  be  required.  When  some  local  distress  is  present,  which  the  surgeon  can 
fairly  attribute  to  the  constipation,  an  enema  of  gruel  and  olive  oil  may  be  administered, 
which  may  be  repeated  if  necessary,  such  a  simple  intestinal  stimulant  being  usually  suffi- 
cient to  induce  the  bowel  to  act  should  it  have  recovered  its  tone.  When  the  bowels  have 
acted  naturally,  convalescence  may  be  declared  and  the  usual  diet  allowed. 

Any  violent  action  of  the  bowels  soon  after  the  operation  must  be  watched  with  anxiety, 
and  in  the  aged  it  is  too  often  followed  by  a  fatal  collapse.  When  too  profuse  it  must  be 
checked  by  opium.  The  patient  on  no  account  should  be  allowed  to  get  up  and  walk 
until  he  has  been  fitted  with  a  good  truss. 

It  occasionally  happens  that,  after  the  reduction  of  a  hernia  by  operation,  the  symptoms 
of  strangulation  persist,  and  the  surgeon  is  in  doubt  as  to  their  cause.  Under  these  cir- 
cumstances, the  wound  may  at  times  require  reopening,  and  the  parts  at  the  neck  of  the 
sac  re-explored,  since  the  case  may  be  one  of  those  of  "displaced  herniae"  to  which  atten- 
tion is  now  to  be  drawn. 

As  a  rule,  however,  the  persistency  of  the  symptoms  is  due  to  the  obstruction  caused 
by  the  injured  bowel,  or  to  the  anaesthetic. 

When  the  bowel,  however,  has  not  gone  up  at  the  time  of  the  operation  with  the  usual 
rush,  or  the  surgeon  has  any  doubt  in  his  mind  as  to  its  right  reduction,  the  wound  should 
be  reopened,  the  utmost  caution  being  observed  by  the  surgeon  in  examining  the  parts 
about  the  neck  of  the  sac. 

Multiple  Hernle. 

When  two  or  more  hernioe  exist  with  symptoms  of  strangulation,  the  one  that  on  careful 
examination  appears  to  be  the  most  tender  ought  first  to  be  explored,  and  should  this 
operation  not  give  relief,  the  second  should  be  treated  in  a  like  manner;  indeed,  if  no 
relief  be  given  by  the  second  operation  and  a  third  hernia  exist,  it  should  also  be  explored, 
for  it  cannot  be  too  often  repeated,  that  the  operation  is  not  one  of  danger  when  compared 
with  the  necessity  of  the  case  that  demands  it.  Dupuytren  in  his  '  Lecons  Orales'  has 
recorded  such  a  case.  In  the  third  part  of  my  '  Clinical  Surgery,'  p.  204,  I  have  like- 
wise recorded  another  in  which  Mr.  Cock  was  the  operator.  The  patient  was  a  man  a?t. 
70  ;  the  left  side  was  first  explored,  but  as  the  symptoms  continued  the  right  was  operated 
upon  twelve  hours  later.  Both  herniae  were  old  inguinal,  in  both  the  sac  was  opened, 
and  recovery  took  place.  In  the  case  of  a  Jewess,  aet.  30,  I  was  called  upon  to  see,  with 
double  femoral  herniae  and  an  umbilical,  I  operated  on  this  occasion  upon  the  right  femoral 
for  strangulation,  and  a  year  later  upon  the  umbilical  with  success. 

Displaced  Hernia. 

No  cases  demand  closer  attention  than  these.  When  understood  and  appreciated  they 
may  be  successfully  treated,  and  when  misunderstood  they  are  sure  to  be  overlooked. 
Hence  it  may  be  accepted  as  a  fact,  that  a  strangulated  hernia  with  its  sac  may  be  bodily 
reduced  within  the  abdominal  ring  and  behind  the  abdominal  parietes,  the  intestine  being 
still  held  by  the  neck  of  the  sac  (Fig.  298).  This  form  was  first  described  by  the  French 
writers  as  "reduction  en  bloc,"  or  "en  masse,"  and  by  Mr.  Luke  in  this  country  ('Med.- 
Chir.  Trans.,'  1843).  The  majority  of  cases  reputed  to  be  of  this  nature,  are,  however, 
probably  caused  by  other  lesions  of  the  sac,  and  the  credit  of  having  made  this  out  is  due 
to  Mr.  Birkett,  in  an  able  paper  read  before  the  Med.-Chir.  Society  in  1859.  He 
describes  three  forms,  though  his  observations  apply  only  to  inguinal  hernia. 

It  would  appear,  therefore,  that  there  are  four  varieties  of  displaced  hernia. 

In  the  first  the  strangulated  hernia  with  its  sac  may  be  bodily  reduced  within  the 
abdominal  ring  and  behind  the  abdominal  parietes,  but  it  is  only  to  a  femoral  hernia  that 
this  accident  can  occur.  It  is  the  true  "  reduction  en  bloc,"  or  "  en  masse,"  of  the  French 
writers  and  of  Luke.  Such  cases  are,  however,  rare.  In  November,  1871,  I  had  this 
fact  demonstrated  to  me  in  a  case  I  was  called  to  see  by  Mr.  Berry  of  Pentonville.  It 
was  in  a  lady,  aet.  64,  who  was  said  to  have  been  ruptured  for  years,  and  had  worn  a 
truss.  When  I  saw  her  she  had  been  vomiting  for  a  week,  and  a  tense  femoral  hernia 
existed.  Under  chloroform,  I  cut  down  upon  the  sac  and  divided  the  neck  of  the  crural 
ring,  and  on  attempting  reduction  of  the  sac's  contents  by  gentle  manipulation,  to  my 
surprise  the  sac  with  its  contents  suddenly  disappeared  into  the  abdomen.  By  a  little 
abdominal  pressure  it  was  made  to  reappear,  and  it  did  so  in  the  same  sudden  way.  A 
second  attempt  at  the  taxis  was  followed  by  the  same  result,  and  renewed  pressure  upon 
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the  abdomen  with  a  like  reappearance.  For  the  sake  of  fully  satisfying  myself  and  my 
medical  friends  of  the  nature  of  the  ease,  I  reduced  the  hernia  en  masse  a  third  time,  and 
then  found  some  little  difficulty  in  securing  its  reappearance.  When  I  did  so,  I  took  hold 
of  the  sac  with  my  forceps,  carefully  opened  it,  and  exposed  the  bowel  without  letting  the 
sac  go  ;  I  then  divided  its  neck  by  a  herniotome  and  reduced  the  bowel,  keeping  the  sac 
well  down.  On  the  second  day  the  bowels  acted,  but  the  patient  subsequently  died  of  a 
low  form  of  peritonitis.  In  this  ease  the  whole  process  of  reduction  en  masse  was  demon- 
strated most  clearly,  and  it  compelled  me  to  ask.  the  question  whether  the  same  result 
might  not  have  taken  place  had  I  attempted  its  reduction  by  forcible  taxis  without  opera- 
tion, since  the  facility  with  which  the  sac  passed  up  within  the  crural  ring  was  something 
startling. 

In  Prep.  250330,  Guy's  Hosp.  Museum,  this  accident  may  be  seen.  It  was  taken  from 
a  woman  ait.  58  ;  and  my  friend  Mr.  Henry  Morris  showed  a  specimen  illustrating  this 
fact  at  the  Pathological  Society.     Vide  '  Trans.'  for  1871. 

In  the  second  form  the  neck  of  the  sac  becomes  detached  by  force  from  the  internal 
abdominal  ring,  and  pushed  upwards  beneath  the  abdominal  walls,  the  intestine  within 
the  sac  being  strangulated  by  the  orifice  of  the  sac.  This  variety  is  illustrated  by  diagram 
29."),  and  still  better  in  Figs.  310  and  310a,  which  I  have  copied  from  page  486  of  the 
first  vol.  of  the  '  Medical  Gazette,'  published  in  1828.  The  case  formed  the  subject  of  a 
lecture  by  Sir  Charles,  then  Mr.  Bell.  It  occurred  in  a  man,  ast.  47,  who  had  been  the 
subject  of  a  right  scrotal  hernia  for  twenty  years,  which  had  come  down  and  become 
strangulated  three  days  before,  but  had  been  reduced,  or  rather  made  to  disappear.  The 
symptoms,  however,  continued,  and  death  followed.  During  the  last  twenty-four  hours 
of  the  patient's  life  the  hernia  came  down  repeatedly  during  the  day,  and  was  each  time 
reduced  with  great  facility. 

After  death  the  hernia  was  found  to  be  in  the  scrotum,  strangulated  and  mortified  (Fig. 
310).  On  applying  pressure  to  it  "  the  intestine  could  very  easily  and  effectually  be 
pushed  through  the  external  abdominal  ring,  so  as  to  be  hid  from  sight.  On  looking  to 
the  inside,  however,  it  was  seen  that  the  portion  of  gut  had  carried  the  neck  of  the  sac 
before  it  into  the  abdominal  cavity  B,  Fig.  310  ;  and  the  duplicature  of  peritoneum  which 
hung  upon  the  inside  of  the  neck  of  the  sac  being  unfolded,  had  formed  a  new'  sac  for  the 
intestine  in  the  inside  of  the  abdominal  muscles.  Thus  the  fold  of  intestine  was  pushed 
through  the  external  ring,  through  the  spermatic  canal,  and  through  that  part  w  hich  is 
described  to  be  an  internal  ring  (but  of  which  no  trace  could  be  seen),  and  was  reduced 
within  the  abdominal  muscles  but  not  within  the  abdominal  cavity,"  the  neck  of  the  sac 
still  grasping  the  included  portion  of  gut  (B,  Fig.  310a).  The  hernia  was  also  clearly  of 
the  congenital  form,  although  it  had  not  descended  as  far  as  the  testicle. 


Fig.  310. 


Fig.  310a. 


Drawing  illustrating  the  second  varieties  of  displaced  hernia. 


A.  A  portion  of  the  abdominal  muscles,  with  the  peri- 
toneal lining. 

13.  The  strangulated  fold  of  intestine. 
E.  The  testicle. 

The  dark  lines  at  the  neck  of  the  sac  represent 
the  duplicature  of  the  peritoneum,  which 
being  unfolded  formed  a  sac  for  containing  the 
intestine  wheu  reduced. 


A.  Peritoneum  lining  the  abdominal  parietes. 

B.  The  tumor  formed  when  the  strangulated  intestine 
was  pushed  through  the  spermatic  canal  into  the  sac 
formed  by  peritoneum  in  the  inside. 

C.  The  superior  portion  of  intestine. 

D.  The  inferior. 

E.  The  scrotal  hernial  sac. 

F.  The  testicle,  with  the  vaginal  coat  opened. 


The  two  drawings  (Figs.  310  and  310a)  and  descriptions  are  given  as  originally 
described  by  Sir  C.  Bell. 

This  case  I  have  described  somewhat  fully,  as  I  believe  it  to  be  the  earliest  on  record 
in  which  this  accident  has  been  clearly  made  out.  In  it  the  neck  of  the  sac  had  evidently 
been  pushed  upwards  within  the  internal  ring  with  the  strangulated  bowel. 
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In  the  third  form  (Fig.  296),  uas  the  effect  of  forcible  and  long-sustained  compression 
of  the  hernial  tumor,  the  delicate  serous  membrane  of  the  sac  is  rent,  burst,  or  torn,  and 
the  hernia  makes  its  escape  through  the  aperture  into  the  sub-serous  connective  tissue  ; 
its  course  outside  the  peritoneal  sac  is  advanced  by  continued  pressure;  and  detaching  the 
connections  of  the  neighboring  peritoneum,  it  forms  for  itself  a  pouch  between  that  serous 
membrane  and  the  internal  abdominal  fascia." — Birkett.  The  posterior  part  of  the 
neck  of  an  inguinal  hernial  sac  is  the  usual  seat  of  the  rupture,  and  the  position  of  the 
artificial  sac  is  downwards  and  outwards.  The  "  congenital"  form  of  hernial  sac  is  also 
the  more  liable  to  the  accident  {vide  Fig.  311). 


Fig.  311. 


Third  variety. 
Interstitial  hernia  with  ruptured  neck  of  hernial  sac. 


The  indications  of  the  accident  having  taken  place  are  as  follows :  I  give  them  in 
Birkett's  words — "  The  tumor  becomes  flaccid,  and,  therefore,  smaller  ;  the  bulk  of  the 
tumor  slowly  diminishes  as  the  pressure  is  continued,  until  at  last  very  little,  if  anything, 
can  be  felt,  but  the  surgeon  has  failed  to  experience  that  sudden  jerk  so  characteristic  of 
the  escape  of  the  hernia  from  the  gripe  of  the  mouth  of  the  sac,  as  it  enters  the  abdominal 
cavity.  After  the  effects  of  the  chloroform  have  passed  away,  all  the  symptoms  of  the 
strangtdated  bowel  recur,  and,  perhaps,  with  increased  force.  Even  the  tumor  itself  may 
reappear  and  recede  on  the  application  of  slight  pressure." 

When  this  condition  is  found,  there  is  but  one  form  of  practice  to  follow,  and  that  is, 
the  exploration  of  the  sac.  At  its  neck  two  orifices  will  be  found,  one  dipping  doAvn  into 
the  artificial  sac,  and  the  second  into  the  abdominal  cavity  ;  from  the  latter,  the  bowel 
will  be  seen  to  pass  through  the  former  into  the  artificial  sac.  The  surgeon  must  then 
draw  out  the  bowel  from  the  sac  through  its  false  orifice,  and  having  freely  divided  the 
true  neck  or  abdominal  orifice  of  the  sac,  replace  the  intestine,  and  "  the  exercise  of  great 
care  and  caution  is  needed  to  prevent  the  entrance  of  the  hernia  once  more  into  the  abnor- 
mal space  outside  the  peritoneal  cavity." — Birkett. 

In  the  fourth  form,  an  intermuscular,  interstitial,  or  intra-parietal  sac  has  also  been 
described,  being  a  kind  of  diverticulum  from  the  inguinal  sac,  and  is  almost  always  found, 
according  to  Birkett,  associated  with  the  congenital  form  of  hernia.  This  sac  may  be 
found  in  the  anterior  abdominal  walls,  in  an  upward,  outward,  or  inward  direction  mostly 
behind  the  abdominal  muscles  in  front  of  the  abdominal  fascia,  though  in  some  instances 
in  front  of  the  external  oblique  muscle  beneath  the  skin.  Birkett  refers  to  a  case  recorded 
by  Scarpa,  and  to  a  second  by  Dr.  Fano.  In  some  cases,  the  sac  extends  to  the  iliac  fossa 
and  rests  upon  the  iliacus  muscle,  between  the  internal  abdominal  fascia  and  peritoneum  ; 
or  directing  itself  inwards,  it  passes  behind  the  horizontal  ramus  of  the  pubes  and  reaches 
the  side  and  front  of  the  urinary  bladder  (Birkett).  Diagram  297  illustrates  this  form  of 
hernia,  but  Fig.  312  does  so  much  more  clearly.  It  was  taken  from  a  preparation  now  in 
Guy's  Museum,  which  was  removed  from  a  man,  ast.  36,  upon  whom  I  operated  on  Sep- 
tember 23d,  1869,  for  strangulated  hernia.  The  man  had  been  ruptured  for  fifteen  years, 
and  had  worn  a  truss.  The  hernia  had  descended  two  days  before  his  admission  into 
Guy's,  but  the  man  had  pushed  it  up  by  manipulation  after  a  little  trouble,  though  it 
did  not  go  up  as  usual  with  a  rush.  After  its  reduction,  vomiting  appeared  and  local 
pain,  and  in  this  condition  he  was  admitted  into  the  hospital. 

When  I  saw  him  all  the  symptoms  of  strangulation  were  present.     No  hernia  was 
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down,  but  there  was  some  fulness  at  the  internal  ring,  and  above  this  towards  the  crest 
of  the  ilium,  a  tense  globular  swelling  could  be  felt.  This  swelling  I  explored,  and  having 
laid  open  the  inguinal  canal  I  exposed  the 

empty  hernial  sac  (D,  Fig.  312),  with  the  Fig.  312. 

testicle,  showing  that  the  hernia  was  of  the 
congenital  form.  I  then  passed  my  finger 
into  the  internal  ring  and  came  against  a 
knuckle  of  tense  distended  intestine.  I 
enlarged  the  opening  and  this  intestine  at 
once  protruded  which  was  of  a  dark  color 
but  still  glistening.  In  following  up  this 
intention  my  finger  passed  downwards  and 
outwards  into  a  distinct  cavity  (C,  Fig. 
312),  filled  with  bowel,  but  which  was  not 
the  abdominal  cavity.  It  was  a  distinct 
sac,  with  a  smooth  surface,  and  about  the 
size  of  an  egg.  At  its  upper  surface,  it 
communicated  with  the  hernial  sac,  and 
above  this,  with  the  abdominal  cavity.  I 
then  increased  the  orifice  leading  into  the 
abdominal  cavity,  drew  out  the  strangu- 
lated bowel  from  the  intra-parietal  sac  (C,  duced  to  make  the  description  clearer. 
Fig.  312)  and  returned  it  into  the  abdo- 
men. The  sac  was  clearly  placed  below  the  internal  ring  and  between  the  abdominal 
muscles  and  peritoneum.  The  man  died  from  peritonitis  on  the  fourth  day,  his  death 
allowing  me  to  take  the  very  excellent  preparation  from  which  Fig.  312  has  been  taken. 
The  case  was  clearly  one  belonging  to  Mr.  Birkett's  third  form  or  my  fourth,  an  intra- 
parietal  sac  (Fig.  312,  C)  existing  below  the  internal  ring. 

The  disappearance  of  the  tumor  without  the  characteristic  jerk  and  the  persistence  of 
the  symptoms  indicate  all  these  forms.  The  treatment  in  all  is  the  same  as  that  described 
in  the  third  form. 

Prognosis. — As  the  danger  of  a  strangulated  hernia  depends  upon  the  amount  of 
damage  the  intestine  has  sustained  by  the  strangulation,  so  the  amount  of  damage  the 
bowel  has  received  is  to  be  measured  by  the  intensity  of  the  strangulation  and  the  length 
of  its  duration.  A  tight  unyielding  strangulation,  such  as  usually  exists  in  a  femoral  or 
in  a  direct  inguinal  hernia,  does  more  harm  in  a  short  period  than  a  less  tight  and  more 
yielding  constricting  force,  such  as  is  met  with  in  oblique  inguinal  hernia,  in  a  longer 
period  ;  violent  taxis  adding  materially  to  the  danger  of  the  case. 

The  existence  of  peritonitis  before  the  reduction  of  the  hernia  is  always  an  unfavorable 
sign,  as  it  is  not  likely  to  be  lessened  by  the  introduction  into  the  peritoneal  cavity  of  a 
portion  of  bowel  already  inflamed  and  altered  in  character.  A  hernia  in  an  otherwise 
healthy  subject,  that  has  not  been  strangulated  for  many  hours,  that  has  not  been  injured 
by  violent  manipulation,  and  has  been  reduced  by  the  "minor"  operation,  will  probably 
do  well,  when  another  that  has  been  strangulated  for  days,  or  been  subject  to  violent 
taxis,  will  probably  do  badly. 

Where  disease  of  the  kidneys  or  of  other  viscera  exists  the  prognosis  is  always  unfa- 
vorable, and,  in  old  people,  the  same  opinion  must  be  formed. 

A  case  in  which  the  intestine  has  been  freely  exposed  is  more  unfavorable  than  one  in 
which  no  exposure  has  taken  place,  and  any  excessive  manipulation  of  the  hernial  con- 
tents always  adds  to  the  danger. 

The  reduction  of  a  severely  damaged  intestine  is  more  liable  to  be  followed  by  a  bad 
result  than  where  little  injury  exists,  but  a  slightly  injured  bowel  in  an  aged  or  unhealthy 
subject  is  always  likely  to  do  badly. 

A  recent  hernia  requiring  operation  is  always  far  more  fatal  than  an  "  old  case." 

In  private  practice,  where  hernia?,  as  a  rule,  are  discovered  and  treated  early,  good  suc- 
cess follows  herniotomy,  but  in  hospital  practice,  where  neglect  and  delay  combined  have 
had  their  influence,  treatment  is  very  unsuccessful,  nearly  one  half  the  cases  dying.  At 
Guy's  Hospital  the  average  period  of  strangulation  for  femoral  hernia  is  seventy-six  hours  ; 
of  inguinal,  fifty  ;  and  half  the  cases  that  die  after  the  operation  do  so  within  forty-eight 
hours,  the  injury  to  the  bowel  being  so  great  and  the  power  of  the  patient  so  reduced,  that 
any  reaction  after  the  reduction  of  the  hernia  is  rendered  impossible.  Under  these  cir- 
cumstances, the  worst  that  can  be  said  for  the  operation  is,  that  it  fails  to  cure. 


Drawing  illustrating  the  fourth  variety  or  intra-parietal 
form  of  displaced  hernia. 
A.  Peritoneum  lining  the  abdominal  mnscles  (B). 

C.  Intra-parietal  sac  with  strangulated  howel. 

D.  Scrotal  hernial  sac  leading  down  to  testicle  (T). 

E.  Director  passed  from  the   congenital   scrotal  sac 

through  the  internal  ring. 
In  the  drawing  the  strangulated  bowel  has  been  iutro- 
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Inguinal  Hernia. 

Inguinal  hernia,  or  that  form  which  protrudes  through  the  internal  or  external  ab- 
dominal  rings,  includes  two-thirds  of  all  cases  of  hernia,  and  about  half  of  all  cases  of 
strangulated  hernia.  Two  out  of  three  cases  of  strangulated  inguinal  hernia  are  reducible 
by  the  taxis,  the  third  requiring  operation.  In  hospital  practice,  half  of  those  operated 
upon  die  ;  operations  in  recent  cases  being  most  fatal. 

An  inguinal  hernia  is  called  oblique  when  it  passes  through  the  internal  ring  and  along 
the  inguinal  canal  downwards  towards  the  scrotum  ;  direct,  when  it  does  not  pass  through 
the  internal  ring,  but  through  the  external  in  a  direct  way. 

Tlie  oblique,  from  being  anatomically  placed  external  to  the  deep  epigastric  artery,  is 
called  external  oblique,  while  the  direct  from  being  internal  to  the  same  vessel  is  known 
as  the  internal  direct. 

When  the  oblique  has  not  passed  the  external  ring,  it  is  known  as  a  bubonocele ;  wlien 
the  oblique  or  direct  has  passed  into  the  scrotum  it  is  called  a  "  scrotal  hernia'''  or  "  oscheo- 
cele." 

In  the  oblique  inguinal,  the  sac  of  the  hernia  may  be  the  natural  '*  vaginal  process  of 
peritoneum"  that  was  formed  on  the  descent  of  the  testicle  in  foetal  life,  and  has  not  closed. 
i.  e.,  "a  congenital  sac"  (Figs.  290,  291,  292)  ;  or  an  acquired  sac  formed  by  the  gradual 
pouching  of  the  parietal  peritoneum  through  the  ring  (Fig.  294). 

In  the  direct  inguinal,  the  sac  is  always  of  the  acquired  form. 

This  "  vaginal  tubular  process  of  peritoneum"  which  communicates  above  at  the  inter- 
nal abdominal  ring  with  the  peritoneal  cavity,  and  below  is  in  close  contact  with  and  ad- 
herent to  the  testicle,  lies  in  front  of  the  spermatic  cord,  and  before  birth,  or  soon  after, 
"  it  contracts  near  the  head  of  the  epidermis,  its  surfaces  adhere  firmly  at  that  spot,  and 
thus  two  cavities  are  formed."  The  inferior  one  forms  the  permanent  covering  to  the 
testis,  and  is  known  as  the  tunica  vaginalis  propria  testis.  The  superior  canal,  when  no 
arrest  of  development  takes  place,  subsequently  contracts — commencing  at  the  internal 
ring,  and  creeping  up  till  the  canal  ceases  to  exist. 

When  an  arrest  of  development  occurs  and  the  abdominal  orifice  of  the  tubular  process 
remains  patent,  a  piece  of  intestine  may  at  any  time  descend.  When  the  whole  length  of 
the  canal  is  open,  the  hernia  will  pass  down  at  once  into  the  scrotum  to  the  testicle  masking 
its  presence,  and  in  this  way  the  congenital  hernia"  of  Haller,  the  "  hernia  of  infancy" 
of  Malgaigne,  or  the  "  hernia  into  the  vaginal  process  of  peritoneum"  of  Birkett,  is  formed 
(Fig.  290). 

When  the  closure  of  the  canal  takes  place  higher  up  (and  such  an  event  is  possible  at 
any  point  from  the  testicle  upwards)  the  descent  of  the  hernia  will  be  limited,  though  its 
nature  is  the  same,  the  only  difference  being,  that  in  this  condition  the  testicle  will  be  found 
below  the  hernial  sac  at  a  variable  distance  and  separated  from  it.  To  this  form  of  rup- 
ture, Birkett  has  given  the  name  of  "  hernia  into  the  funicular  portion  of  the  vaginal 
process  of  the  peritoneum"  (Fig.  291). 

It  should  also  be  mentioned,  that  it  is  not  uncommon  for  this  tubular  vaginal  process  to 
close  at  its  abdominal  orifice  at  the  internal  ring,  and  yet  remain  more  or  less  open  as  a 
cavity  below  ;  and,  under  these  circumstances,  any  sudden  rupture  or  giving  way  of  the 
closing  medium  will  be  followed  by  the  rapid  formation  of  a  hernia,  the  hernia  being  scrotal 
wholly  or  in  part,  lying  upon  or  separated  from  the  testicle,  according  to  the  absence  or 
position  of  any  point  of  closure.  This  form  of  hernia  differs  only  in  the  sudden  giving 
way  of  the  abdominal  orifice  of  the  vaginal  process  from  those  last  described,  and  is  very 
common  in  young  adults. 

To  all  those  forms  of  hernia  in  which  the  sac  is  composed  of  the  natural  tubular  vagi- 
nal process  of  peritoneum,  the  term  "  congenital  form"  of  hernia  would  probably  be  the 
best,  as  indicating- their  nature,  distinguishing  them  from  the  other  form  rightly  called  the 
"  acquired." 

This  congenital  form  of  hernia  is  also  frequently  associated  with  some  malposition  of 
the  testicle,  such  as  its  non-descent  or  partial  descent. 

The  "  infantile  hernia"  of  Hey,  or  the  "  encysted  hernia  of  the  tunica  vaginalis"  of 
Sir  A.  Cooper,  is  an  acquired  hernia,  the  hernia  gradually  pushing  the  tissues  closing  the 
orifice  of  the  vaginal  process  of  peritoneum  downwards  into  the  open  canal,  the  protruded 
parts  together  with  the  sac  being  contained  in  the  tunica  vaginalis  testis,  and  the  true  sac 
being  within  that  which  might  have  been  the  congenital  (Fig.  293). 

The  hour-glass  contraction  of  a  scrotal  hernia  is  always  found  in  the  "  congenital 
form,"  and  is  due,  as  described  by  Birkett,  to  the  imperfect  closure  of  the  vaginal  sheath 
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above  the  testicles,  where  union  of  its  walls  normally  takes  place.  Prep.  23G8  in  Guy's 
Museum  will  explain  these  cases,  also  Fig.  292. 

The  acquired  form  of  inguinal  hernia,  oblique  or  direct,  is  always  slow  in  its  forma- 
tion, the  pushing  downward  of  the  parietal  layer  of  peritoneum  by  the  protruding  viscera 
being  a  gradual  process,  thus  forming  a  marked  contrast  with  the  congenital  form.  In  the 
oblique,  it  begins  as  a  slight  yielding  at  the  internal  ring,  and,  in  the  direct,  at  the  exter- 
nal, this  yielding  passing  into  a  "pouching,"  till  at  last  the  pouch  may  reach  and  even 
fill  the  scrotum.  In  the  early  stage,  this  yielding  may  be  scarcely  perceptible,  but  to  the 
patient  it  will  give  rise  to  a  feeling  of  weakness  and  often  of  pain  on  any  abdominal  mus- 
cular exertion  being  made.  When  a  "pouching,"  or,  according  to  Malgaigne,  a  "point- 
ing" of  the  hernia  has  commenced,  any  act  of  coughing  or  straining  will  make  it  visible. 

When  the  oblique  hernia  has  filled  the  inguinal  canal,  it  will  appear  as  an  ovoid  swelling 
above  Poupart's  ligament  (vide  Fig.  300),  beneath  the  tendon  of  the  external  oblique 
muscle.  When  it  has  passed  through  the  external  ring,  the  long  axis  of  the  tumor,  and 
more  particularly  its  neck,  will  still  be  in  the  inguinal  canal  above  and  parallel  with  Pou- 
part's ligament;  but,  having  escaped  from  beneath  the  external  oblique  muscle,  it  will 
appear  as  a  pyriform  scrotal  tumor  of  variable  size.  The  testicle  will  always  be  found 
below  and  distinct  from  the  sac,  the  cord  being  behind  the  tumor. 

In  the  direct  inguinal  form  in  which  the  pouching  of  the  hernial  sac  is  directly  behind 
the  external  ring  (Fig.  301),  there  will  be  no  inguinal  neck  such  as  exists  in  the  oblique, 
the  hernia  passing  directly  through  the  external  ring  down  into  the  scrotum.  This  form 
of  hernia  has  thus  a  more  globular  shape  than  the  oblique. 

When  the  oblique  inguinal  is  reduced,  the  surgeon  can  pass  his  finger  through  the  ex- 
ternal ring  along  the  inguinal  canal  upwards  and  outwards  into  the  internal  ring,  and  thus 
into  the  abdominal  cavity,  although  in  old  hernia?,  the  two  rings  are  brought  closer  in 
apposition  than  in  the  more  recent.  In  direct  inguinal,  the  finger  having  passed  the 
external  ring,  seems  to  enter  at  once  into  the  abdominal  cavity,  the  opening  being  directly 
behind  the  external  ring,  and,  with  the  finger  passed  through  the  neck,  the  external  border 
of  the  rectus  muscle  may  be  felt  on  the  pubic  bones.  By  these  points  the  diagnosis 
between  the  acquired  oblique  and  the  direct  inguinal  can  be  made  out. 

With  respect  to  the  points  of  difference  between  the  "  congenital"  and  "acquired"  form 
of  oblique  inguinal  hernia,  a  few  words  are  needed,  and  may  be  thus  epitomized.  The 
congenital  form  is  the  hernia  of  infancy  and  young  adult  life,  the  "acquired"  that  of 
middle  life  and  old  age.  A  hernia  that  has  formed  suddenly,  and  passed  at  once  into  the 
scrotum,  is  probably  of  the  "congenital;"  whereas  one  that  has  been  produced  slowly  is 
more  likely  to  be  of  the  "acquired"  form.  When  the  hernial  tumor  envelops  the  testicle 
and  renders  its  detection  impossible  or  difficult,  the  "congenital  form"  is  indicated.  When 
the  testicle  is  in  its  right  place  and  distinct  from  the  hernial  sac,  the  "acquired." 

A  hernia  with  a  long  tubular  neck  occupying  the  inguinal  canal  is  probably  of  the 
"congenital"  kind,  a  short  thick  neck  being  more  common  in  the  "acquired." 

The  youth  of  the  patient,  the  rapidity  of  its  formation,  and  its  close  connection  with  the 
testicle,  are  the  three  chief  points  characteristic  of  the  "congenital"  form  of  hernia.  The 
age  of  the  patient,  the  slowness  of  its  production,  and  its  distinct  separation  from  the 
testicle,  the  three  points  indicative  of  the  "acquired." 

The  diagnosis  of  an  inguinal  hernia  from  other  tumors  is  only  difficult  in  exceptional 
cases.  No  scrotal  tumor  beginning  in  the  scrotum  and  developing  upwards  can  be  a 
hernia,  for  all  hernia?  descend  towards  the  scrotum.  So,  when  a  distinct  separation  exists 
between  the  scrotal  tumor  and  the  external  ring  no  difficulty  in  diagnosis  ought  to  be 
experienced.  In  this  way  ordinary  hydroceles,  hematoceles,  and  all  diseases  of  the 
testicle  are  excluded. 

When  a  hydrocele,  however,  passes  through  the  external  up  to  the  internal  ring,  a  con- 
dition hy  no  means  uncommon  in  infancy  and  young  adult  life  when  the  vaginal  process 
of  peritoneum  is  only  closed  at  its  abdominal  orifice,  some  difficulty  may  be  experienced; 
but  in  the  absence  of  all  symptoms  of  hernia,  the  translucency  of  the  tumor,  and  the  his- 
tory of  the  case,  viz.,  that  the  swelling  began  below  and  travelled  upwards,  are  sufficient 
to  point  out  the  nature  of  the  affection. 

Congenital  hydroceles  into  the  vaginal  process  are  to  be  distinguished  from  congenital 
hernia  by  their  transparency,  by  the  gradual  filling  of  the  sac,  and  by  their  vibration  on 
percussion,  whereas  a  hernia  is  opaque,  enters  the  sac  rapidly,  leaves  it  quickly,  and  does 
not  vibrate. 

An  encysted  hydrocele  of  the  cord  appears  as  a  tense,  fluctuating,  transparent,  irredu- 
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cible  tumor,  and  ought  not  to  be  confused  with  a  bubonocele  when  no  other  symptoms  of 
hernia  exist  beyond  the  swelling. 

The  wormy  feel  of  a  varicocele  or  varicose  spermatic  veins,  and  the  fact  that  pressure 
sufficient  to  keep  any  hernia  in  position  with  the  patient  erect  over  the  external  ring  ren- 
ders the  varicose  veins  more  marked,  should  prevent  it  being  mistaken  for  hernia.  And 
if  the  surgeon  would  only  look  for  the  two  testicles  in  every  case  of  scrotal  or  even  inguinal 
swelling,  he  could  not  fall  into  the  error  of  mistaking  an  undescended  testicle,  or  one  resting 
at  the  internal  ring  or  in  the  inguinal  canal,  for  a  hernia  or  any  other  disease. 

When  a  hernia  and  hydrocele  coexist,  some  difficulty  may  be  experienced  in  the  diag- 
nosis ;  but,  as  each  affection  has  its  own  symptoms,  the  diagnosis  ought  not  to  be  very 
difficult. 

Whenever  a  doubt,  in  diagnsis  is  felt  about  an  inguinal  tumor  and  symptoms  of  a 
strangulated  hernia  are  present,  the  golden  rule  in  surgery  should  be  observed,  and  the 
doubtful  tumor  explored. 

I  had  an  interesting  case  (Feb.  1872)  with  the  Messrs.  Toulmin,  of  Clapton,  illus- 
trating this,  in  a  boy,  a3t.  4,  who  had  an  acute  hydrocele  associated  with  a  sudden  descent 
of  a  hernia  into  the  vaginal  process  of  the  peritoneum  of  the  cord.  I  tapped  the  hydrocele 
and  left  the  inguinal  tumor,  thinking  it  might  be  possibly  a  hydrocele  of  the  cord,  as  no 
symptoms  of  strangulated  bowel  were  present.  These,  however,  soon  appeared,  and  chloro- 
form was  given  with  a  view  of  exploring  the  tumor,  when,  by  the  taxis,  the  hernia  was 
happily  reduced  and  the  boy  recovered. 

[An  instructive  and  unique  case  has  recently  been  reported  by  Dr.  Thos.  G.  Morton, 
which  illustrates  the  propriety  of  exploratory  operations  in  doubtful  cases  of  hernia.  The 
patient  had  a  history  of  an  undescended  testicle,  and  was  apparently  suffering  from  stran- 
gulated hernia.  Operation  disclosed  a  sac  containing  fluid  ;  and  finally  an  atrophied  testicle 
was  brought  into  view,  under  which  a  knuckle  of  strangulated  intestine  was  found.  The 
gut  was  replaced,  and  the  testis  removed.  The  patient  finally  died  on  the  eighth  day  of 
peritonitis. — J.  B.  R.] 

Inguinal  hernia  is  very  common  in  the  female  child,  indeed,  under  puberty,  it  is  the 
usual  kind,  and  is  always  of  the  "congenital  form,"  the  bowel  coming  down  into  the  open 
canal  of  Nuck.  It  is  found,  however,  at  all  periods  of  life,  though  as  a  direct  hernia  it  is 
only  seen  in  the  adult.  The  rupture  may  consist  of  the  ovary  and  descend  into  the  labium. 
It  can  be  recognized  by  the  same  symptoms  as  in  the  male,  and  should  be  treated  on  the 
same  principles.    A  hydrocele  of  the  cord  may  be  mistaken  for  a  hernia. 

Treatment. — A  reducible  inguinal  hernia  is  to  be  kept  up  with  a  truss,  whether  in 
the  infant,  child,  or  adult ;  the  truss  too  must  be  well  fitting,  exerting  sufficient  pressure 
to  keep  the  hernia  in  position  but  no  more.  Should  the  hernia  come  down  when  the  truss 
is  on,  it  ought  to  be  reduced,  and  the  truss  reapplied.  The  pressure  of  the  pad  in  the 
oblique  form  should  be  over  the  internal;  but  in  the  direct,  over  the  external  ring.  In 
infants,  a  complete  cure  is  often  obtainable  by  these  means  in  a  year  or  so,  and  if  no 
descent  or  any  other  symptom  of  hernia  shows  itself  for  another  year,  the  truss  may  be 
left  off.  In  cases  of  hernia  occurring  after  infancy,  it  is,  however,  never  safe  to  leave  off 
a  truss.  When  some  malposition  of  the  testis  complicates  a  case  of  the  congenital  form  of 
hernia,  care  must  be  taken  that  the  pad  of  the  truss  does  not  press  the  testicle,  and,  when 
the  testicle  and  hernia  are  both  in  the  inguinal  canal,  no  truss  can  be  tolerated. 

Irreducible,  inflamed,  obstructed  and  strangulated  inguinal  hernia?  are  to  be  treated  on 
the  principles  already  stated.  [Dr.  T.  H.  Andrews  is  said1  to  have  operated  successfully 
for  strangulated  congenital  hernia  in  an  infant  45  hours  old.] 

When  a  hernia  cannot  be  kept  up  with  a  truss,  but  under  no  other  circumstances,  the 
question  of  the  operation  for  the  radical  cure  of  the  hernia  may  be  entertained,  as  the 
operation  has  its  dangers,  and  Wutzer,  its  early  advocate,  admits  that  a  truss  is  necessary 
for  life  subsequently. 

A  strangulated  direct  inguinal  hernia  is,  however,  a  far  more  serious  affection  than  the 
oblique,  the  sharp  unyielding  edge  of  the  ruptured  lendon  surrounding  the  neck  of  the 
sac  acting  as  rapidly  upon  the  strangulated  bowel  as  does  the  edge  of  Gimbernat's  liga- 
ment in  femoral  hernia. 


['  Surgery  in  Penn'a  Hospital,  p.  171.] 
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The  Radical  Cure  of  a  Hernia. 

This  has  been  the  aim  of  surgeons  from  time  immemorial ;  and,  were  hernia  only  a 
mechanical  lesion  due  to  a  weakness  of  the  walls  through  which  it  protrudes  or  of  the  neck 
of  the  sac,  some  success  would  probably  have  attended  the  practice ;  but  as  a  rupture  is 
more  probably  due  to  something  more  than  this,  it  can  hardly  be  expected  that  any  very 
good  result  should  have  been  obtained.  Gerdy,  Wutzer,  Rothmund,  Wells,  and  Davies, 
have  all  tried  to  accomplish  this  by  plugging  the  mouth  of  the  sac  with  its  invaginated 
fundus,  Gerdy  fixing  the  invaginated  fundus  by  means  of  two  sutures  ;  Wutzer  by  means 
of  a  cylindrical  wooden  plug  passed  into  the  inguinal  canal  in  the  hollow  of  the  invaginated 
structures  up  to  its  neck,  and  a  grooved  wooden  pad  being  applied  externally  over  the 
first  to  hold  the  parts  in  position.  The  two  wooden  instruments  being  held  together  by 
a  needle  (which  is  inclosed  in  the  cylindrical  part  and  made  to  pass  through  the  internal 
ring  and  external  tissues)  and  a  screw  ;  the  plug  should  be  retained  for  six  or  seven  days. 
Rothmund,  Wells,  Davies,  and  others,  have  only  improved  upon  Wutzer's  method.  Mr. 
Birkett,  however,  tells  us  on  the  authority  of  Dr.  Otto  Weber,  of  Bonn,  the  late  clinical 
assistant  to  Wutzer,  that  Wutzer  is  still  of  opinion  that  his  operation  is  not  dangerous 
when  properly  performed,  and  that  by  his  method,  the  fundus  of  the  invaginated  sac  may 
be  made  to  adhere  to  its  neck,  and  as  a  consequence  of  this,  if  the  patient  continue  to 
wear  a  truss  for  life,  a  return  o  f  the  hernia  may  be  avoided.  Dr.  O.  Weber,  however,, 
writes  that  he  has  never  seen  any  of  the  so-called  "  cured  cases"  radically  cured  ;  that  the 
plug  of  skin  is  by  degrees  entirely  drawn  out  again  ;  that  the  external  and  internal  rings, 
are  not  closed  by  the  operation  ;  that  an  imperfect  cure  may  be  effected  by  means  of  a. 
partial  closure  by  adhesion  of  the  internal  walls  of  the  neck  of  the  sac  and  thickening  of 
the  surrounding  tissues.  In  London  practice,  it  is  also  well  known,  that  a  fatal  peritonitis 
has  followed  the  attempt.  With  these  facts  before  us  respecting  the  So-called  cure  by 
invagination,  and  the  knowledge  that  even  when  the  cure  has  been  effected  the  wearing  of 
a  truss  is  still  an  essential  point  of  practice,  the  operation  may  be  dismissed  as  one  that 
cannot  be  recommended. 

Mr.  Wood,  of  King's  College,  believing  that  Wutzer's  principle  of  practice  was  as  wrong 
as  his  practice  was  unsuccessful,  devised  in  18G3  an  operation,  by  which  the  hernial  sac, 
without  the  skin,  is  invaginated  into  the  canal,  and  the  hinder  and  inner  walls  of  the  in- 
guinal canal  are  drawn  forward  by  means  of  sutures,  and  fixed  to  the  anterior  and 
outer  walls. 

The  steps  of  the  operation  are  conducted  as  follows.  They  are  taken  from  Druitt's 
'  Vade  Mecum,'  as  revised  by  Wood  : — 

The  patient  being  laid  on  his  back,  with  the  shoulders  well  raised,  and  the  knees  bent, 
the  pubes  cleanly  shaved,  the  rupture  completely  reduced,  and  chloroform  administered, 
an  oblique  incision,  about  an  inch  long,  is  made  in  the  skin  of  the  scrotum  over  the  fundus 
of  the  hernial  sac.  A  small  tenotomy  knife  is  then  carried  flatwise  under  the  margins  of 
the  incision,  so  as  to  separate  the  skin  from  the  deeper  coverings  of  the  sac,  to  the  extent 
of  about  an  inch,  or  rather  more,  all  round.  The  forefinger  is  then  passed  into  the  wound, 
and  the  detached  fascia  and  fundus  of  the  sac  invaginated  into  the  canal.  The  finger  then 
feels  for  the  lower  border  of  the  internal  oblique  muscle,  lifting  it  forwards  to  the  surface. 
By  this  means  the  outer  edge  of  the  conjoined  tendon  is  felt  to  the  inner  side  of  the  finger. 
A  stout  semicircular  needle,  mounted  in  a  strong  handle  with  a  point  flattened  antero-pos- 
teriorly,  and  with  an  eye  in  its  point,  is  then  carried  carefully  up  to  the  point  of  the  finger 
along  its  inner  side,  and  made  to  transfix  the  conjoined  tendon,  and  also  the  inner  pillar 
of  the  external  ring.  When  the  point  is  seen  to  raise  the  skin,  the  latter  is  drawn  over 
towards  the  median  line,  and  the  needle  made  to  pierce  it  as  far  outward  as  possible.  A 
piece  of  stout  copper  wire,  silvered,  about  two  feet  long,  is  then  hooked  into  the  eye  of 
the  needle,  drawn  back  with  it  into  the  scrotum,  and  then  detached.  The  finger  is  next 
placed  behind  the  outer  pillar  of  the  ring,  and  made  to  raise  that  and  Poupart's  ligament 
as  much  as  possible  from  the  deeper  structures.  The  needle  is  then  passed  along  the 
outer  side  of  the  finger  and  pushed  through  Poupart's  ligament,  a  little  below  the  deep 
hernial  opening  (internal  ring).  The  point  is  then  directed  through  the  same  skin  punc- 
ture before  made,  the  other  end  of  the  wire  hooked  on  to  it,  drawn  back  into  the  scrotal 
puncture,  as  before,  and  then  detached.  Next,  the  sac  at  the  scrotal  incision  is  pinched 
up  between  the  finger  and  thumb,  and  the  cord  slipped  back  from  it,  as  in  taking  up  varicose 
veins.  The  needle  is  then  passed  across  behind  the  sac  entering  and  emerging  at  the  oppo- 
site ends  of  the  scrotal  incision.  (Fig.  313.)  The  end  of  the  inner  wire  is  again  hooked 
on,  and  drawn  back  across  the  sac.    Both  ends  of  the  wire  are  then  drawn  down  until  the 
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loop  is  near  the  surface  of  the  groin  above,  and  arc  twisted 
together  down  into  the  incision,  and  cut  oft"  to  a  convenient 
length.  Traction  is  then  made  upon  the  loop.  This  invagi- 
nates  the  sac  and  scrotal  fascia  well  up  into  the  hernial  canal. 
The  loop  of  wire  is  finally  twisted  down  close  into  the  upper 
puncture,  and  bent  down  to  be  joined  to  the  two  ends  in  a  bow 
or  arch,  under  which  is  placed  a  stout  pad  of  lint.  The  whole 
is  held  steady  by  a  spica  bandage.  (Fig-  300.)  The  wire  is 
kept  in  from  ten  to  fourteen  days,  or  even  longer,  if  the  amount 
of  consolidation  is  not  satisfactory.  Very  little  suppuration 
usually  follows,  but  after  a  few  days  the  parts  can  be  felt  thick- 
ened by  adhesive  deposit.  The  wire  becomes  loosened  by 
ulceration  in  its  track,  until  it  can  be  untwisted  and  with- 
drawn upwards.  In  this  operation  the  hernial  canal  is  closed 
along  its  whole  length,  and  an  extended  adherent  surface  is 
obtained  to  resist  future  protrusion. 

After  the  operation,  AVood  says  a  horseshoe  pad  should  be 
worn  for  a  few  months,  and  the  truss  is  not  to  be  thrown 
aside  when  the  patient  is  about  to  be  subjected  to  violent 
strains  or  lifting.  This  is  important  to  remember ;  although  it  tends  much  to  do  away 
with  the  value  of  the  operation. 

Modifications  of  the  operation  are  employed  for  infants,  &c. 

The  ingenuity  of  this  operation  is  great,  and  where  the  radical  cure  is  called  for  should 
be  employed.  Wood  says  ('  Lancet,'  August,  1873)  he  has  operated  200  times  with  three 
deaths,  and  out  of  107  cases  in  which  the  results  were  more  or  less  perfectly  known,  in 
51  a  return  of  the  hernia  took  place,  of  which  42  returned  within  the  year;  in  50  a  satis- 
factory result  was  secured.  Thus,  in  the  most  favorable  light,  there  is  one  failure  to  one 
success,  and  risk  to  life.  It  is  to  be  feared,  however,  that  a  large  number  of  these  so- 
called  satisfactory  cures  are  only  so  when  they  leave  the  operator's  hands,  since  Kingdon's 
Reports  of  the  City  of  London  Truss  Society  tell  us,  that  within  the  last  ten  years,  fifty 
persons  who  had  undergone  some  operation  for  the  radical  cure  had,  in  consequence  of  its 
failure,  applied  for  trusses;  and  this  number  is  large,  considering  the  surgeons  who  per- 
form this  operation  are  not  numerous,  nor  the  cases  abundant. 

For  my  own  part,  I  believe,  that  where  a  hernia  can  be  kept  up  by  a  truss,  and  the 
patient  is  likely  to  remain  in  a  civilized  country  where  trusses  can  be  obtained,  any  opera- 
tion for  the  radical  cure  is  unjustifiable.  To  risk  the  life  of  a  patient  on  the  theory  of  a 
cure,  when  a  truss,  as  a  matter  of  safety,  has  to  be  worn  subsequent  to  the  operation,  is 
both  unfair  and  unsatisfactory. 

When  a  hernia  is  reducible  and  cannot  be  kept  in  place  by  a  truss  ;  when  a  patient  is 
going  abroad  where  trusses  are  not  to  be  obtained,  or  only  obtained  at  too  great  a  cost, 
the  operation  for  the  radical  cure  may  be  undertaken.  Indeed,  under  these  circumstances 
1  have  performed  Wood's  as  well  as  Wutzer's  operation  with  good  success ;  that  is,  the 
patients  who  previously  could  not  keep  up  their  hernia  on  account  of  the  great  size  of  the 
inguinal  ring  were  enabled  to  do  so.  Under  all  other  circumstances,  I  have  refused  to 
undertake  it. 

In  the  "  congenital  form"  of  inguinal  hernia,  there  seems  a  better  prospect  of  success 
following  the  operation  than  in  any  other,  and  a  better  basis  for  the  practice ;  for  "  thus 
allowing  nature  to  guide  our  procedure,  we  must  make  it  a  rule  to  select  those  cases  in 
which  her  efforts  have  failed  ;  and  by  acting  as  her  handmaid,  we  may  reasonably  hope  to 
arrive  at  a  successful  result."  (Birkett.) 

[The  general  opinion  of  American  surgeons  is  adverse  to  operations  of  this  kind ;  and 
though  Agnew,  Dowell,  and  Heaton  have  devised  methods  of  procedure,  it  does  not  seem 
that  the  profession  puts  faith  in  their  utility.] 

Femoral  Hernia. 

This  forms  about  one-tenth  of  the  whole  nember  of  cases  of  hernia,  and  about  forty  per 
cent,  of  all  cases  of  strangulated  hernia  ;  and  is  also  far  more  liable  to  become  strangu- 
lated than  inguinal,  though  less  likely  to  be  reduced  by  the  taxis.  The  taxis,  moreover, 
is  more  prone  to  produce  injury.  One  out  of  three  cases  of  strangulated  femoral  hernia  is 
reducible  by  the  taxis,  two  being  operated  upon,  and  of  these  40  out  of  every  100  die,  the 
operation  after  "  recent  hernia"  being  twice  as  fatal  as  it  is  after  the  "  old" — a  strangu- 
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lated  femoral  hernia  going  on  more  rapidly  to  destruction  than  any  other,  and  a  strangu- 
lated "  recent"  than  an  "old"  hernia. 

Femoral  hernia  descends  from  the  abdominal  cavity  through  the  crural  ring  inside  the 
femoral  vessels.  The  free  margin  of  Gimbernat's  ligament  bounds  its  inner  side,  and  the 
sac  which  is  always  acquired,  pouches  downward  beneath  Poupart's  ligament  and  emerges 
through  the  saphenous  opening  to  the  inner  side  of  the  falciform  process  of  the  fascia  lata. 
The  hernia  expands  laterally,  resting  upon  this  fascia,  and,  as  it  enlarges,  turns  upwards 
over  Poupart's  ligament,  then  in  the  direction  of  the  crest  of  the  ilium,  very  rarely  spread- 
ing downwards.  Its  long  diameter  will  be  transverse  and  not  vertical.  The  neck  of  the 
hernia  will  always  lie  outside  the  spine  of  the  pubes  or  the  tendon  of  the  long  adductor, 
while  an  inguino-scrotal  or  labial  hernia  will  always  be  found  inside  these  points.  The 
deep  epigastric  artery  and  vein  usually  lie  outside  the  neck  of  the  sac,  and  are  free  from 
barm  in  the  operation;  though  when  the  obturator  comes  off  from  the  epigastric,  and 
arches  over  the  neck  of  the  hernia  to  dip  down  on  its  inner  side  towards  the  obturator 
foramen,  it  may  be  divided  when  a  free  incision  is  made. 

Rare  cases  of  femoral  hernia  occur  external  to  the  femoral  vessels  as  related  by  Part- 
ridge ('Path.  Soc.,'  vol.  i),  as  well  as  through  Gimbernat's  ligament,  or  with  a  diver- 
ticulum through  the  cribriform  or  superficial  fascia.    (  Vide  Birkett.) 

Diagnosis  The  points  already  stated  will  enable  the  student  to  distinguish  a  femoral 

from  an  inguinal  hernia. 

A  psoas  abscess  dilates  on  coughing,  and  disappears  or  diminishes  on  the  patient  lying 
down,  just  as  does  a  hernia  ;  but  it  is  usually  placed  beneath  and  outside  instead  of  inside 
the  vessels.  It  is  often  accompanied  also  by  spinal  symptoms;  and,  on  manipulation, 
gives  the  sign  of  fluctuation  from  above  to  below  Poupart's  ligament. 

A  varix  of  the  femoral  vein  may  also  in  a  measure  simulate  a  hernia;  but,  whereas  in 
a  hernia,  with  the  patient  erect,  pressure  over  the  crural  ring  and  vessels  will  prevent 
its  descent,  in  varix  it  will  cause  its  enlargement. 

An  enlarged  gland  ought  not  to  be  mistaken  for  a  rupture,  as  the  history  of  the  case 
and  concomitant  symptoms  generally  mark  its  nature. 

Cysts  in  the  crural  ring  are  doubtless  difficult  to  diagnose,  although  from  their  always 
being  in  the  same  spot  under  all  circumstances,  and  from  their  not  being  influenced  by 
position,  coughing,  &c,  they  are  unlike  hernia.  When  associated  with  a  strangulated 
hernia  they  may  complicate,  but  seldom  lead  to  error. 

Treatment  Reducible  hernia  can  be  treated  by  a  truss,  the  pad  pressing  in  the 

hollow  below  and  external  to  the  spinous  process  of  the  pubes.  The  radical  cure  has  been 
performed  by  Wood,  Wells,  and  Davies,  but  it  cannot  be  recommended. 

Strangulated  femoral  hernia  requires  the  most  prompt  attention,  for  the  parts 
constricting  the  neck  of  the  sac  are  so  unyielding  as  to  produce  in  a  short  period  an 
amount  of  damage  which  is  too  often  irreparable.  In  the  application  of  the  taxis,  the 
utmost  gentleness  should  be  employed,  and  the  administration  of  chloroform  should  always 
precede  the  attempt.    In  the  reduction  of  an  old  femoral  hernia,  the  taxis  rarely  succeeds. 

In  reducing  a  femoral  hernia  by  the  taxis,  the  surgeon  should  always  remember  the 
position  of  the  orifice  of  the  sac,  for  when  it  has  turned  over  Poupart's  ligament,  any 
pressure  on  the  tumor  can  only  do  harm.  The  tumor  should  be  gently  raised  by  the 
lingers,  and  drawn  slightly  downwards  and  to  one  side  before  pressure  is  applied,  which 
must  be  of  the  mildest  kind.  If  the  slightest  disposition  to  yield  be  shown,  the  pressure 
may  be  continued,  because  when  any  of  the  contents  of  the  sac  are  emptied,  the  prob- 
abilities of  the  reduction  of  the  whole  are  greatly  enhanced.  If  no  yielding  be  felt  in  the 
parts,  the  taxis  had  better  be  given  up,  and  the  operation  performed 

In  all  operations  for  femoral  hernia,  the  reduction  of  the  hernia  without  opening  the 
sac  should  be  preferred,  and,  in  "recent"  hernia  this  "minor"  operation  is  generally  suc- 
cessful. The  incision  to  expose  the  sac  consequently  should  be  a  limited  one.  Luke  sug- 
gested that  "a  fold  of  integuments  is  to  be  pinched  up  and  divided  by  transfixing  it  with 
a  narrow  blade,  so  that  the  incision  when  the  skin  is  replaced  shall  fall  perpendicularly  to 
the  body  with  its  centre  opposite  to  the  depression,  which  indicates  the  seat  of  strangu- 
lation." But  this  plan  is,  in  a  measure,  dangerous,  as  I  have  seen  Mr.  Aston  Key  with 
the  point  of  his  knife  divide  all  the  tissues  outside  the  sac  and  even  the  sac  itself  in  per- 
forating the  skin-fold,  and  have  known  a  less  skilful  surgeon  open  the  bowel. 

Mr.  Gay  advises  "  an  incision  rather  more  than  an  inch  long  to  be  made  near  the  inner 
side  of  the  neck  of  the  tumor.    The  superficial  fascia  to  be  divided,  and  a  director  or 
bistonri  cache  introduced  down  to  the  neck  of  the  tumor,  and  through  the  cural  ring,  by 
the  least  amount  of  force,  and  with  the  aid  of  a  little  gentle  compression  of  the  inner  side 
33 
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of  the  tumor  by  the  finger,  the  point  of  the  bistoury  may  be  insinuated  between  the  sac, 
or,  rather,  fascia  propria,  and  the  pubic  margin  of  the  ring;  the  edge  of  the  knife  is  then 
to  be  turned  towards  the  pubes,  and  by  projecting  the  blade  the  scat  of  stricture  in  that 
direction  may  be  effectively  divided."  When  a  director  is  used  or  the  finger,  the  ordinary 
hernia  knife  may  be  applied  in  the  same  way. 

[The  possibility  of  the  obturator  artery  arising  from  the  deep  epigastric  and  winding 
around  the  inner  side  of  the  internal  femoral  ring  must  be  recollected.  Dr.  John  A. 
Wyeth  found  the  obturator  to  be  derived  from  the  epigastric  in  one  out  of  2  or  2^  cases 
in  the  female  and  in  one  out  of  4  or  6  cases  in  the  male.  Fortunately,  however,  it  usually 
descends  on  the  outer  side  of  the  femoral  ring.  The  stricture  should  always  be  divided  care- 
fully with  a  dull  knife,  in  order  to  avoid  cutting  the  artery  if  it  have  an  anomalous  course] 

Nothing  can  be  more  satisfactory  than  this  operation  when  reduction  is  effected  by  it, 
and  it  should  always  be  attempted.  If  it  fail,  and  the  sac  has  to  be  opened,  no  harm  can 
possibly  have  been  caused  by  the  proceeding,  as  the  incision  can  readily  be  enlarged,  if 
necessary,  the  sac  opened,  and  its  neck  divided.  Any  modification  of  the  incision,  how- 
ever, may  be  made.  The  essential  point  is,  that  the  incision  should  be  of  such  a  nature 
as  to  allow  the  surgeon  to  reach  with  facility  the  neck  of  the  tumor.  In  operating,  the 
surgeon  must  also  remember  the  fascia  propria  or  fascia  that  is  external  and  superficial  to 
the  sac,  which  will  always  appear  as  a  well-defined  sac  on  the  division  of  the  soft  parts 
that  cover  it,  and  that  may  be  mistaken  for  the  true  sac.  On  its  division,  a  layer  of  fat 
will  often  be  found  more  or  less  lobulated,  which  is  the  subperitoneal  fat,  and  beneath  it 
will  be  found  the  true  peritoneal  sac.  In  Gay's  operation,  as  already  described,  when  the 
parts  outside  the  fascia  propria  have  been  divided,  and  the  hernia  cannot  be  reduced, 
there  is  no  objection  to  the  surgeon  dividing  the  neck  of  the  sac  upon  a  director,  and 
when  this  fails,  the  sac  must  be  fully  opened.  The  flow  of  a  stream  of  serum  will  prob- 
ably attend  this  step,  and,  as  previously  stated,  the  nature  of  the  fluid  will  indicate  the 
condition  of  the  parts  within.  When  intestine  is  alone  seen,  the  director  may  be  care- 
fully introduced  into  the  neck  of  the  sac  and  the  constricting  orifice  divided,  the  intestine 
being  then  reduced  with  the  gentlest  pressure.  When  omentum  covers  the  bowel,  it 
should  be  carefully  raised  and  unravelled,  and  Avhen  an  omental  sac  exists,  it  must  be 
torn  through  or  carefully  divided  and  dealt  with  as  previously  explained.  The  neck  of 
the  sac  should  be  divided  Outside  the  omentum.  The  less  the  parts  at  the  neck  of  the 
sac  are  disturbed  the  better  ;  no  introduction  of  the  finger  beyond  the  neck  of  the  sac  being 
necessary,  and  no  passing  of  the  director  or  hernia  knife  called  for  beyond  the  neck. 
When  the  neck  of  the  sac  has  been  divided,  and  the  sac  has  subsequently  to  be  opened  to 
insure  the  reduction  of  its  contents,  it  is  seldom  necessary  to  reintroduce  the  bistoury, 
the  parts  yielding  enough  to  the  finger  to  allow  of  the  replacement  of  the  hernial  contents, 
for  the  less  the  neck  of  the  sac  is  divided  the  better.  The  surgeon  should  always  be 
careful  that  the  hernia  is  not  reduced  within  the  crural  ring,  together  with  the  sac  ;  if  so, 
the  sac  must  be  brought  down  again,  opened,  and  held  in  situ  whilst  its  contents  are 
returned.  The  after-treatment  of  the  case  is  to  be  based  upon  the  principles  which  have 
been  already  laid  down. 

Obturator  Hernia, 

or  hernia  through  the  foramen  of  that  name,  deserves  a  notice,  as  its  successful  treatment 
can  only  follow  its  diagnosis.  It  is  more  common  in  females  than  in  males,  and  is  often 
unattended  by  any  external  evidences  of  its  existence.  Birkett  has  collected  twenty-five 
examples  of  this  affection  ;  though  in  fourteen  the  hernia  was  not  discovered  till  after 
death.  In  three  only  was  a  successful  operation  performed:  by  Obre  in  1851,  Bransby 
Cooper  in  1853,  and  Lorinson  in  1857.    Mr.  Cooper's  case  I  had  the  good  fortune  to  see. 

The  sac  of  the  hernia  is  always  "  acquired."  It  emerges  in  the  thigh  beneath  the  pectineus 
and  between  the  adductor  longus  and  femoral  vessels.  The  hernia  is  consequently  on  a  lower 
level  than  the  femoral,  and  comes  forward  instead  of  downward.  An  obturator  hernia  is  not, 
however,  always  to  be  felt,  and  a  diagnosis  has  consequently  to  be  made  out  of  the  general 
symptoms ;  and  of  these,  pain  in  the  course  and  distribution  of  the  obturator  nerve  is  the  most 
marked.  It  is  not,  however,  always  present.  In  several  of  the  recorded  cases,  during  the 
development  of  the  hernia,  the  pain  described  as  "spasmodic  contraction  of  the  abdominal 
muscles"  existed,  and  this  fact  is  explained  by  Birkett  in  recalling  the  association  there 
is  between  this  nerve  and  the  muscular  filaments  distributed  on  the  abdominal  muscles, 
all  being  branches  of  the  lumbar  plexus.  Birkett  also  observed  that  movement  of  the 
hip-joint  in  the  affected  side  excites  or  aggravates  the  pain,  so  does  deep  local  pressure, 
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and  pelvic  examination,  either  per  vaginam  or  rectum.  In  the  following  case,  however, 
which  came  under  my  care  in  1875,  none  of  these  symptoms  were  present,  though  a  fixed 
pain  in  the  left  iliac  fossa  existed.  Susan  G — ,  a;t.  Go,  a  married  woman,  was  admitted 
under  my  care  into  Guv's  Hospital  on  the  26th  of  May,  1875.  She  had  enjoyed  excellent 
health  until  1871,  when  one  morning,  after  considerable  exertion,  she  experienced  great 
pain  in  the  left  side,  and  was  able  to  sit  down  only  with  difficulty.  The  medical  man 
who  saw  her  said  that  she  had  a  hernia,  but  that  it  had  gone  up.  Her  health  after  this 
remained  indifferent,  though  she  was  able  to  go  about  till  six  months  before  her  admission, 
when  she  passed  no  motion  for  nine  days  and  was  very  sick.  Purgative  draughts,  how- 
ever, acted  upon  the  bowels  very  freely,  and  she  convalesced.  She  then  continued  well 
until  ten  days  before  her  admission.  At  that  time  no  motion  had  passed  for  ten  days,  she 
had  continually  vomited,  looked  very  unhealthy,  much  emaciated  and  yellowish,  was  cold 
and  collapsed,  the  abdomen  being  somewhat  distended,  with  visible  coils  of  small  intestine 
and  peristalsis.  She  also  complained  of  diffused  abdominal  pain.  No  growth  could  be 
detected  in  the  rectum.  Opium  was  administered,  and  warm  fomentations  applied  to  the 
abdomen  with  relief,  and,  after  four  days,  the  bowels  acted  twice  spontaneously,  and  sub- 
sequently she  had  repeated  loose  evacuations.  She  left  the  hospital  convalescent  though 
much  emaciated,  on  June  loth,  1875,  nineteen  days  after  her  admission.  She  was,  how- 
ever, re-admitted  on  December  26th  of  the  same  year,  having  remained  quite  well  till 
December  3d,  though  for  the  last  three  months  she  had  been  in  much  reduced  circum- 
stances. On  December  3d  she  was  again  violently  sick,  and  had  much  pain  in  the  left 
side  of  the  abdomen,  which  was  increased  on  passing  a  motion.  The  bowels  were  confined 
and  the  feces  small.  She  had  now  a  double  femoral  reducible  rupture.  Her  abdomen 
was  natural,  and  a  rectal  examination  showed  nothing  abnormal.  She  was  placed  under 
the  influence  of  opium,  when  the  sickness  ceased  and  the  bowels  acted.  On  January  6th, 
however,  the  symptoms  returned.  She  was  again  sick,  and  had  much  pain  in  the  left  side 
of  the  abdomen,  while  the  temperature  rose  to  101°  F.  From  that  time  she  gradually 
sank.  The  bowels  were  not  again  relieved,  the  abdomen  became  tympanitic,  and  the 
vomiting  only  ceased  a  few  days  before  death,  which  took  place  on  February  4th,  with 
increasing  exhaustion.  She  had  at  no  time  anything  like  obturator  pain,  and  though  all 
the  regions  of  hernia  were  carefully  examined,  nothing  was  noticed  to  suggest  the  disease. 

Autopsy  by  Dr.  Goodliart  The  body  was  very  emaciated;  there  was  no  marked  dis- 
tension of  the  abdomen  ;  the  peritoneum  was  injected  all  over.  A  little  pus  was  smeared 
over  the  coils  in  the  neighborhood  of  the  cascum,  and  in  the  pelvis,  two  ounces  of  pus  or 
more  had  gravitated  to  the  bottom  of  Douglas's  pouch.  No  evident  source  of  the  pus 
could  be  discovered,  though  it  is  probable  that  it  arose  from  peritonitis,  due  to  over- 
distension of  the  bowel.  The  small  intestine  was  not  only  moderately  distended,  but  cram- 
med with  pultaceous,  yellow,  fecal  contents,  and  the  coats  were  somewhat  thickened. 
Following  it  downwards,  the  distension  continued  till  two  feet  from  the  caecum,  where  a 
piece  of  the  bowel  passed  through  the  left  obturator  foramen.  (Fig.  315.)  Below  this, 
the  intestine  was  very  contracted.  The  aperture  in  the  obturator  foramen  was  not  large, 
and  the  intestine  did  not  appear  to  be  nipped  in  any  way.  A  knuckle  of  bowel  was  in 
the  sac,  but  the  passage  onward  would  not  allow  of  the  introduction  of  the  little  finger. 
The  bowel  was  intimately  adherent  to  the  sac  throughout,  so  that  on  opening  the  latter 
the  bowel  was  wounded.  The  included  bowrel  was  grayish,  but  neither  gangrenous  nor 
inflamed.  The  mesentery  was  somewhat  thickened  at  its  neck,  and  within  the  bowel  were 
some  old  ulcerations,  as  judged  from  the  amount  of  thickening  of  the  edges  of  an  ulcer 
found  at  the  neck  of  the  hernia.  The  ulceration,  however,  was  not  within  the  neck,  but 
rather  on  the  opposite  unincluded  surface  of  the  intestine.  The  sac  pushed  the  obturator' 
nerve  and  vessels  well  to  the  outer  side  and  to  its  upper  part,  with  the  exception  of  one 
branch  of  artery,  which  passed  to  the  thigh  on  the  inner  side. 

The  obturator  muscle,  which  was  in  front  of  the  sac,  had  to  be  scraped  away  to  get  at 
it.  The  sac  was  of  nodular  shape,  and  about  two-thirds  of  an  inch  in  diameter.  (Fig. 
314.)  It  caused  no  fulness  externally  on  the  thigh.  This  was  looked  for  particularly, 
because  the  protrusion  was  first  discovered  from  the  inside.  In  addition  to  the  hernia, 
another  coil  of  bowel  (small  intestine  considerably  higher  up)  was  adherent  by  a  strong 
band  at  the  hernial  neck,  and  about  this  the  distended  coils  had  twisted  in  a  peculiar  and 
indescribable  manner,  yet  no  obstruction  had  resulted  therefrom,  the  distension  continuing 
both  above  and  below  it.  A  slight  femoral  protrusion  also  existed  on  both  sides.  On  the 
right  side,  a  little  omentum  was  adherent  at  the  neck  of  the  sac,  and,  by  its  adhesion, 
dragged  dow  n  the  pyloric  orifice  of  the  stomach  and  the  textures  in  the  portal  fissure. 
Death,  in  this  case,  was  clearly  due  to  chronic  intestinal  obstruction,  caused  by  the 
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adhesions  of  the  bowels  to  the  hernial  sac.  The  only  special  symptom  worthy  of  notice 
was,  the  fixed  pain  in  the  left  side  of  the  abdomen  above  Poupart's  Ligament. 

Treatment — The  taxis  can  hardly  be  expected  to  be  a  successful  proceeding  in 
obturator  hernia,  the  sac  being  so  low  down  in  the  thigh  and  so  little  under  control. 
Nevertheless,  it  should  be  tried,  with  the  adductors  relaxed,  by  means  of  steady  pressure 
applied  downwards  in  the  hollow  of  the  thigh,  and  inwards  between  the  adductors. 


Fig.  314. 


Fig.  315. 


Hernia  miilv  sac. 
External  view. 


Obturator  hernia. 


Internal  view. 


To  explore  the  parts,  an  incision  should  be  made  below  Poupart's  ligament,  and  to  the 
inner  side  of  the  femoral  vein,  down  to  the  pectineus  muscle,  which  may  then  be  divided. 
If  no  sac  appear,  and  the  obturator  foramen  covered  by  its  muscle  be  reached,  the  fibres 
of  this  muscle  must  then  be  separated  and  the  obturator  canal  found;  for  a  small  hernia, 
as  proved  by  the  case  I  have  recorded,  may  be  well  hidden  by  the  muscle.  When  a  sac 
is  felt,  the  parts  constricting  it  must  be  divided  by  a  knife  and  its  contents  reduced.  The 
obturator  nerve,  if  possible,  should  be  avoided. 


Umbilical  Hernia. 

This  may  be  a  congenital  or  acquired  affection,  and  is  common  in  children  from  want 
of  closure  of  the  umbilicus.  It  is  far  from  rare  in  fat  women,  and  others  who  have  had 
many  children.  It  is  also  met  with  in  men,  forming  5  per  cent,  of  all  cases  of  hernia, 
and  6  per  cent,  of  cases  of  strangulated  hernia. 

The  congenital  form  Children  are  occasionally  born  with  a  hernial  protrusion 

of  some  of  the  abdominal  viscera  into  the  umbilical  cord,  the  covering  of  the  viscera  con- 
sisting of  the  thin  translucent  sheath  of 
Fig.  316.  the  cord  ;  this  deformity  is  probably  due 

to  an  arrest  of  development.  Among 
the  few  examples  of  this  affection  that  I 
have  seen  was  one  in  which  the  liver 
projected,  and  in  it  the  serous  covering 
subsequently  granulated,  contracted,  and 
so  pressed  the  parts  back  into  their  nor- 
mal position  that  a  recovery  followed. 
Fig.  316  represents  the  case  in  the  fifth 
month.  In  the  case  of  a  male  child,  one 
day  old,  in  which  a  hernia  into  the  cord 
the  size  of  a  small  egg  existed,  and 
through  the  thin  walls  of  which  the 
caecum  with  its  appendix  was  clearly 
visible,  I  pressed  the  bowel  back  with 
my  finger  and  thumb,  stitched  up  the 
cord  at  its  umbilical  orifice  with  some 
deep  sutures,  and  ligatured  the  cord  itself  at  the  apex  of  the  congenital  translucent  hernial 
sac.  and  complete  recovery  followed  without  any  bad  symptoms.  The  child  was  alive  and 
well  two  years  after  the  operation.  The  case  was  brought  to  me  on  June  16th,  ltt7<>,  by 
an  old  dresser,  Dr.  W.  Cock,  of  Peckham.  The  practice  adopted  in  the  case  is  that  which 
I  advise  to  be  followed. 


A tta rkmcnt   of  cord 
Congenital  umbilical  hernia. 
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In  the  acquired  form  of  hernia,  the  sac  is  always  formed,  hoth  in  the  infant  and  adult, 
by  the  pushing  forwards  of  the  parietal  abdominal  layer  of  peritoneum.  The  parts  cover- 
ing it  being  occasionally  very  thin,  are  only  integument  and  fascia,  the  internal  abdominal 
fascia  being  over  the  true  sac  ;  at  times  the  tumor  attains  a  large  size,  and,  as  it  generally 
increases  downwards,  the  surgeon  must  look  for  the  neck  of  the  sac  at  its  upper  part. 
These  hernia'  at  times  assume  odd  shapes. 

Treatment  When  in  an  infant  and  reducible,  a  cure  may  with  some  confidence  be 

promised  ;  indeed,  with  the  majority  of  cases  in  young  life  an  opening  in  the  navel  will 
contract,  if  care  be  observed  to  fix  over  the  part  with  good  strapping  a  fiat  elastic  ring  or 
pad  covered  with  leather.  A  convex  pad  tends  to  keep  the  ring  open.  A  belt  or  truss 
in  early  life  is  a  delusion  since  it  never  keeps  its  place.  In  lieu  of  a  pad,  it  is  an  excel- 
lent plan  to  pinch  up  the  integument  over  the  hernia  with  the  thumb  and  finger  and  then 
to  turn  the  folds  sideways  upon  the  umbilical  opening,  fixing  it  in  its  position  by  water- 
proof strapping,  the  folded  integument  by  this  method  acting  as  a  pad  and  assisting 
recovery.  [A  broad  band  of  adhesive  plaster  with  a  plug  of  wax,  which  retains  its  posi- 
tion readily,  makes  a  good  truss  for  an  infant.] 

Messrs.  Lee,  Barwell,  and  Wood  have  suggested  an  operation  for  the  closure  of  the 
umbilical  orifice,  but  such  a  measure  cannot  be  recommended  ;  since  to  risk  life  unneces- 
sarily for  an  affection  that  is  mostly  curable  by  time  and  natural  processes  assisted  by  art, 
is  hardly  justifiable. 

Adult  patients  with  reducible  ventral  hernia  should  also  wear  some  mechanical  appli- 
ance, such  as  a  ring  truss  ;  and  an  irreducible  rupture  should  be  protected  by  a  cup  truss. 

When  these  tumors  are  large  and  irreducible,  they  give  rise  to  troublesome  abdominal 
symptoms.  They  supply,  indeed,  the  best  examples  seen  of  so-called  obstructed  hernia ; 
feces  and  flatus  entering  the  incarcerated  intestine  and  remain  immovable,  causing  nausea, 
colicky  pains,  and  constipation.  Rest  in  the  horizontal  position,  the  local  application  of 
ice,  a  good  enema  to  empty  the  lower  bowel,  anda  purge  to  clear  out  the  upper,  will  often 
under  these  circumstances  prove  of  great  benefit,  and  should  be  tried  in  all  cases. 

When  symptoms  of  strangulation  exist,  such  measures,  however,  must  not  be  thought 
of.  The  taxis  should  then  be  employed,  and  with  a  patient  under  chloroform,  as  a  rule, 
it  proves  successful.  In  applying  it  to  a  large  tumor  where  it  is  probable  a  fresh  descent 
of  intestine  has  taken  place,  and  the  symptoms  are  due  to  its  strangulation,  the  surgeon 
should  examine  the  tumor  carefully,  to  discover  if  one  part  is  more  tense  than  another  ; 
as  then  the  taxis  should  be  applied  to  the  tense  part  in  preference  to  the  other.  On 
several  occasions,  by  adopting  this  practice,  I  have  been  able  to  reduce  with  complete 
success  the  strangulated  portion  of  the  contents  of  a  hernia.  When  vomiting,  constipation, 
local  pain,  and  an  absence  of  impulse  in  the  tumor  are  persistent,  the  reduction  or  freedom 
of  the  mass  from  strangulation  by  operation  must  be  entertained. 

When  herniotomy  is  called  for,  it  is  a  matter  of  immense  importance  that  no  manipula- 
tion of  the  contents  of  the  sac  should  take  place,  because  when  the  sac  is  opened  and  the 
parts  exposed,  it  is  an  exceptional  occurrence  for  a  cure  to  follow,  no  cases  of  hernia 
under  these  circumstances  being  more  fatal  than  the  umbilical.  When  the  sac  is  not 
opened,  however,  so  as  to  expose  its  contents,  or  only  opened  at  its  neck  to  allow  of  the 
division  of  the  strangulating  orifice,  a  good  result  may  be  expected.  [It  may  be  well  in  some 
cases  to  make  the  cutaneous  incision  at  the  side  of  the  tumor  and  not  over  its  convexity.] 

In  many  cases  in  which  I  have  adopted  this  practice  a  good  result  followed,  the  oldest 
patient  being  seventy-four  years  of  age,  with  strangulation  of  five  days'  standing. 

In  irreducible  hernia  of  large  size  and  of  long  standing,  when  reduction  of  the  contents 
of  the  sac,  as  a  whole,  cannot  be  expected,  and  there  is  no  evidence  of  strangulation  within 
the  sac  by  some  of  its  contents,  the  surgeon  should  be  satisfied  with  relieving  the  strangu- 
lation by  dividing  the  neck  of  the  sac,  and  leaving  the  case  to  nature.  To  explore  the 
whole  sac,  and  to  expose  the  irreducible  bowel  to  the  air  and  manipulation,  is  an  unne- 
cessary as  well  as  fatal  practice.  I  had  a  case  in  1874,  with  Mr.  Brockwell,  of  Syden- 
ham, in  which,  in  a  lady,  an  irreducible  hernia  of  seven  years'  standing  became  strangu- 
lated, when  I  simply  divided  the  neck  of  the  sac  and  left  the  parts  alone.  After  two 
days  the  whole  contents  of  the  sac  returned,  and  a  rapid  and  complete  recovery  took 
place.  I  have  followed  this  practice  on  several  occasions  with  a  similar  result.  A  double 
sac  is  found  at  times  in  umbilical  hernia.  Some  time  ago  I  was  called  on  to  operate  in 
such  a  case.  The  woman  was  aged  44,  and  had  been  ruptured  for  years,  the  hernia 
being  irreducible.  She  came  under  my  care  at  Guy's  with  symptoms  of  two  days'  stran- 
gulation. The  rupture  was  clearly  inflamed,  the  slightest  manipulation  causing  intolerable 
pain.    Under  chloroform  I  cut  down  upon  the  tumor,  and  found  two  distinct  sacs,  their 


518 


ON  TRUSSES. 


orifices,  which  were  placed  laterally,  being  separated  by  a  piece  of  dense  fibre  tissue. 
One  contained  a  mass  of  omentum,  the  second,  intestine,  which  was  black  from  conges- 
tion  and  covered  with  lymph.  The  orifices  of  the  sacs  were  freely  divided  and  their  con- 
tents left,  but  the  patient  died,  and  no  examination  after  death  was  allowed.  In  another 
case,  I  found  strangulated  bowel  in  a  small  omental  sac  introduced  into  an  irreducible  hernia. 

A  ventral  hernia  is  a  term  applied  to  any  protrusion  through  the  abdominal  walls 
not  belonging  to  the  usual  forms.  Most  of  these  are  found  in  the  linea  alba  above  the 
navel.  One  of  the  largest  I  ever  saw  was  over  the  right  iliac  fossa  ;  and  followed  a  rup- 
ture of  the  abdominal  muscles  caused  by  a  fall  of  twenty  feet  upon  the  handle  of  a  pump. 
It  was  the  size  of  a  man's  hand,  and  strangulated.  By  the  taxis  I  reduced  the  mass,  and, 
by  the  use  of  ice  locally  and  opium  internally,  the  man  recovered.  He  had,  however, 
subsequently  to  wear  a  pad  to  support  the  part. 

After  the  operation  of  ovariotomy  a  very  large  protrusion  may  take  place,  if  a  good  belt 
be  not  worn.    The  same  may  arise  after  the  weakening  of  the  abdominal  walls  from  abscess. 

When  the  hernia  takes  place  below  the  xiphoid  cartilage  it  is  called  epigastric,  and  in 
the  loins,  lumbar.  Birkett  quotes  two  such  cases.  In  1875  I  saw  an  example  of  the 
epigastric  form  with  Mr.  Treves,  of  Margate,  in  a  lady  a?t.  68,  who  had  at  the  same  time 
an  irreducible  umbilical  hernia.  Symptoms  had  existed  for  108  hours  when  I  operated, 
and  the  bowel  slipped  back  unseen  on  dividing  the  parts  at  the  neck  of  the  sac.  The 
patient,  however,  sank. 

Perineal  hernia  descends  in  front  of  the  rectum  and  appears  in  the  perineum,  and 
is  most  common  in  women.  When  the  hernia  descends  outside  the  vagina  along  the 
ramus  of  the  ischium,  it  shows  itself  in  the  labium,  labial  or  pudendal  hernia,  and  when 
it  appears  in  the  vagina,  vaginal  hernia. 

Vaginal  and  labial  hernia1  may  be  mistaken  for  the  mucous  cysts  of  those  parts  ;  but 
the  hernia?  are  reducible,  ami.  when  irreducible  or  strangulated,  they  give  rise  to  symp- 
toms indicative  of  these  conditions.  The  cysts  are  only  local  affections,  and  cause  no 
general  symptoms.  They  are  tense,  elastic,  globular  tumors,  fixed  in  the  tissues,  anil 
have  710  neck  passing  upwards  into  the  pelvis. 

Isehiatic  hernia  is  a  hernia  through  the  sciatic  notch,  above  or  below  the  pyri- 
formis  muscle.  The  gluteus  maximus  muscle  covers  it  in  ;  but,  as  the  hernia  enlarges,  it 
may  appear  below  the  lower  border  of  that  muscle.  Dr.  F.  C.  Crosse,  in  Sept.  1873 
('  Dublin  Journal  of  Medical  Science'),  has  recorded  an  interesting  example  of  this  kind 
in  a  woman,  ret.  40.  The  tumor  occupied  the  lower  border  of  the  right  gluteal  fold,  it 
was  the  size  of  a  foetal  head,  soft  and  pulpy  to  the  touch,  dull  in  parts,  tympanitic  in 
others;  and  coughing  gave  an  impulse  to  it.  It  was  treated  by  a  truss.  "When  such  a 
rupture  becomes  strangulated  an  operation  must  be  performed,  the  surgeon  making  such 
an  incision  as  will  best  expose  the  tumor  and  its  neck. 

Diaphragmatic  hernia  is  met  with  as  the  result  of  an  accident  (traumatic),  and 
is  generally  fatal  ;  it  has  been  alluded  to  under  the  heading  of  "  Abdominal  Injuries," 
page  453.  It  may  also  be  the  result  of  some  "  congenital"  defect,  or  the  pushing  of  the 
abdominal  viscera  through  a  natural  or  other  opening  in  the  muscle  (acquired  form).  It 
rarely  calls  for  surgical  aid. 

Ox  Trusses. 

A  truss  is  an  instrument  employed  for  the  purpose  of  preventing  the  descent  of  a  hernia. 
It  is  composed  of  a  pad,  to  be  placed  over  the  seat  of  the  hernial  protrusion,  and  a  spring 
or  belt  to  keep  it  in  position.  Any  truss  that  will  keep  up  the  hernia  under  all  circum- 
stances, and  does  not  cause  pain  or  lasting  discomfort,  is  probably  beneficial  Every 
truss  that  fails  to  carry  out  this  object,  should  be  commended.  An  instrument  with  a  too 
feeble  spring  is  a  delusion  and  snare  ;  but  one  that  is  too  powerful  may  tend  to  do  more 
eventual  harm  than  present  good  by  causing  absorption  of  the  abdominal  parietes  upon 
which  it  presses,  and,  as  a  consequence,  enlargement  of  the  opening  through  which  the 
hernia  descends.  For  the  same  reason  a  pad  that  is  unduly  convex  is  also  to  be  con- 
demned. 

A  truss  that  will  keep  up  one  hernia  may  fail  in  the  case  of  another.  Every  hernia,  in 
fact,  requires  a  special  adaptation  of  the  pad  as  well  as  a  carefully  regulated  spring. 

Every  subject  of  a  hernia,  young  or  old,  male  or  female,  should  wear  a  truss,  and.  in  a 
good  proportion  of  cases,  particularly  of  the  young,  a  cure  may  take  place;  that  i-.  the 
neck  of  the  sac  may  close.  But  even  after  a  cure,  or  apparent  cure  has  taken  place,  it  is 
well,  for  the  sake  of  safety,  to  wear  the  instrument;  as  cases  are  far  from  infrequent, 
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when  a  supposed  cure  had  taken  place,  and  after  the  lapse  of  years,  a  sudden  descent  has 
occurred,  jeopardizing  life.    This  is  the  more  common  in  the  congenital  form  of  hernia. 

The  truss  should  be  worn  all  day,  from  the  act  of  rising  out  of  bed  to  that  of  retiring, 
as  its  object  is  to  prevent  the  descent  of  the  hernia  under  any  sudden  act  of  exertion,  and, 
with  the  truss  off,  it  is  impossible  to  guarantee  that  any  such  may  not  be  made.  Some 
patients  have  a  habit  of  removing  their  trusses  when  they  are  sitting  in  their  drawing- 
room,  but  this  is  to  be  condemned,  since  I  have  more  than  once  been  called  upon  to  treat 
a  strangulated  hernia  which  came  down  under  these  circumstances,  during  some  unguarded 
a  el  ;  and  it  is  in  these  unguarded  moments  that  the  truss  is  calculated  to  be  of  so  much 
benefit. 

When  the  truss  is  first  applied,  it  will  doubtless  cause  inconvenience,  which  will  soon 
pass  away.  The  use  of  plenty  of  starch  or  violet  powder,  the  bathing  of  the  point  of 
pressure  with  some  spirit  and  water,  and  attention  to  keep  it  very  dry,  are  excellent 
remedies  for  any  little  local  source  of  discomfort. 

The  pad — This  should  be  regulated  according  to  the  size  of  the  hernial  aperture.  A 
small  opening  requiring  a  small  pad,  and  a  large  opening,  a  large  one.  The  pad  should 
always  overlap  for  about  half  an  inch  all  round  the  hernial  aperture,  and  in  large  hernia-, 
for  more.  It  should  be  slightly  convex  when  made  of  any  yielding  material ;  and  flat, 
when  of  a  firmer  consistency.  It  should  also  be  so  adapted  to  its  spring  as  to  keep  its 
place  under  all  circumstances. 

In  inguinal  hernia  it  should,  moreover,  be  so  fixed  to  the  spring  as  to  exert  a  pressure 
at  right  angles  to  the  plane  of  the  hernial  aperture.  Thus,  in  large  pendulous  bellies,  the 
pressure  may  be  upwards,  or  inwards  and  upwards;  but  in  thin  subjects  directly  back- 
wards. In  femoral  rupture,  the  pressure  should  always  be  backwards,  in  order  to  close 
the  crural  ring.  Any  truss  that  applies  its  pressure  only  in  one  direction  must  fail  in  its 
purpose  in  a  large  number  of  cases.  It  is,  indeed,  in  this  curve  of  the  spring,  or  direc- 
tion in  which  the  pressure  of  the  pad  is  employed,  that  the  chief  difference  in  the  great 
varieties  of  trusses  is  found. 

Some  pads  are  rigidly  attached  to  the  spring  that  holds  them  in  position,  while  others 
are  connected  by  means  of  movable  joints  of  different  construction.  Salmon  and  Ody's 
well-known  truss  has  a  ball-and-socket  joint. 

The  spring  of  a  truss  is  a  matter  of  importance,  although  not  so  much  as  the  pad  and 
the  direction  of  the  line  of  pressure.  Its  strength  should  be  carefully  regulated  according 
to  the  requirements  of  the  individual  case.  It  ought  to  be  strong  enough  to  keep  the  pad 
in  position,  and  prevent  the  descent  of  the  hernia  under  all  circumstances,  but  not  so  as 
to  cause  pain.  The  French  spring  consists  of  a  coil  like  that  of  a  watch-spring,  is  always 
in  action,  and  presses  inwards.  The  German  form  is  more  rigid  and  inelastic,  and  holds 
the  pad  firmly  in  its  place,  thereby  resisting  the  protrusion  of  the  hernia  under  any  expul- 
sive effort.  The  English  makers  employ  a  variety  of  springs.  A  too  rigid  one,  as  the 
German,  is  not  to  be  recommended,  whilst  the  French  is  also  objectionable,  its  action 
being  too  severe  and  constant. 

The  best  is  that  which  holds  the  pad  in  position,  keeps  it  there  under  all  movements, 
counteracts  any  expulsive  action  of  the  hernia,  and  causes  little  if  any  discomfort.  The 
lighter  it  is  under  these  circumstances  the  better,  and  the  closer  it  is  adapted  to  the  body 
the  more  comfort  it  affords. 

The  only  truss  that  has  no  circular-body  spring,  and  is  kept  in  position  by  a  band  is 
the  Moc-main  lever.  The  pressure  is  kept  up  by  means  of  a  thigh-strap  attached  to  a 
small  spring-lever  connected  with  the  pad.  Such  a  truss  is  doubtless  comfortable,  as  its 
action  is  not  enough  to  produce  inconvenience,  but  it  is  not  safe  under  most  circum- 
stances. In  old  people  where  the  inguinal  rings  require  only  a  little  support,  it  may  be 
used ;  but  in  the  middle-aged,  when  the  hernia  has  a  tendency  to  come  down,  it  is  a 
dangerous  and  unreliable  instrument. 

In  oblique  inguinal  hernia  the  pad  of  the  truss  should  be  placed  over  the  internal 
ring  awl  anvil,  and  not  over  the  external  ring,  the  object  being  to  give  support  to  the 
weak  internal  ring ;  in  direct  inguinal  it  is  placed  over  the  external  ring.  In 
femoral  hernia,  when  the  crural  arch  is  natural  and  not  relaxed,  a  small  pad  may  be 
employed  over  the  neck  of  the  sac;  but  when  the  arch  is  relaxed  and  movable,  a  large 
pad,  .so  adjusted  as  to  press  upon  the  ligament  itself,  is  required.  After  the  operation  of 
herniotomy  for  crural  hernia,  this  fact  is  worthy  of  attention  ;  for  when  a  free  division  of 
Gimbernat's  ligament  has  been  made,  the  neck  of  the  sac  is  always  large  and  the  liga- 
ments relaxed. 

To  give  a  description  of  every  variety  of  truss  is  needless. 
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Egg's  fr7/ss  is  in  all  respects  rigid,  and  keeps  its  place  when  once  fitted.  Cole's  truss 
is  very  good,  is  light,  and  has  a  thin  metallic  pad  covered  with  leather,  and  acted  on  by 
spiral  rings.  When  properly  adapted  with  a  not  too  convex  pad,  it  gives  elastic  pressure; 
but  is  not  so  well  calculated  to  retain  a  hernia  under  violent  exertion  as  another  truss 
with  a  more  solid  pad  ;  the  elastic  pad  being  apt  to  yield  and  allow  the  hernia  to  descend. 
This  objection  applies  to  all  elastic  pads,  although  air  or  water  pads,  in  some  cases,  are 
very  comfortable  and  valuable,  particularly  in  the  healthy  aged  subject. 

Among  the  trusses  with  solid  pads  that  of  Wood's  must  be  mentioned.  They  are  made 
by  Matthews,  with  flat  pads,  composed  of  wood,  ivory,  or  vulcanite,  an  india-rubber  water- 
bag  being  occasionally  applied  to  the  surface  of  the  pad.  They  are  held  in  position  by  a 
spring  that  encircles  the  body.  The  size  of  the  pad  varies  with  the  nature  of  the  hernia, 
and  the  size  of  the  hernial  aperture.  For  oblique  inguinal  hernia,  the  pad  is  of  an 
obliquely  curved  horseshoe  shape,  the  outer  limb  over  Poupart's  ligament  being  shorter 
than  the  inner,  and  the  spermatic  cord  and  pubic  spine  lying  in  the  cleft.  The  curve  of 
the  horseshoe  is  placed  over  the  inner  hernial  aperture.  For  direct  inguinal  or  umbilical 
hernia,  the  pad  is  made  the  shape  of  an  ovate  ring  with  a  hole,  corresponding  to  the  her- 
nial opening  in  the  centre.    For  femoral  hernia,  the  pad  is  egg  shape. 

Xewsom's  truss  has  a  thin  round  wire-spring  and  a  hard  pad,  which  is  very  comfortable 
when  well  adapted. 

The  truss  of  Dr.  C.  Edwards,  of  Cheltenham,  is  good,  the  pad  being  so  arranged  that 
it  may  revolve  as  well  as  slide  on  the  spring  when  required.  That  of  Salt,  of  Birming- 
ham, and  L'Estrange's,  are  also  good  instruments.  Millikin,  of  St.  Thomas  Street, 
makes  also  an  excellent  truss  with  a  pad,  which,  being  movable  upon  a  ball-and-socket 
joint,  is  readily  adapted  to  any  case. 

A  simple,  yet  a  very  efficient  truss  has,  for  some  time  past,  been  made  by  Messrs. 
Krohne  and  Sesemann,  designed  by  Mr.  R.  Rendle,  late  surgical  registrar  at  Guy's,  for 
keeping  up  either  a  single  or  a  double  rupture.  It  consists  of  a  circular  steel  spring 
covered  with  vulcanite,  and  made  to  fit  the  pelvis  closely,  an  inch  below  the  hip.  At 
both  ends  of  the  spring  there  is  a  slot  in  which  vulcanite  pads  slide,  one  for  the  left  and 
another  for  the  right  side.  If  a  hernia  exists  on  one  side  only,  the  spring  pressure  on 
that  side  is  made  the  strongest,  the  pad  on  the  other  side  acting  as  a  protection  from 
rupture. 

Whatever  truss  is  selected  to  be  of  use  it  must  answer  to  a  nicety  the  purpose  for  which 
it  is  required.  The  pad  should  be  adapted  to  the  abdominal  hernial  orifice  or  to  the  her- 
nial turnor  itself,  and  not  below  it.  The  amount  of  pressure  applied  to  the  pad  ought  to 
be  carefully  regulated  as  well  as  its  direction,  and  enough  employed  to  keep  the  pad  in 
position  under  all  circumstances,  without  causing  pain.  A  slight  force  applied  in  the 
right  direction  being  of  more  value  than  a  greater  misdirected. 

The  pad  may  be  flat  or  slightly  convex,  and  made  of  a  solid  or  elastic  material.  Of 
the  latter,  air,  water,  or  springs  may  be  employed,  according  to  the  requirements  of  the 
case.  Sand  pads  are  of  great  value,  as  they  can  be  moulded  to  fit  more  comfortably  and 
accurately  than  any  other.     [In  this  country  the  hard  rubber  truss  is  greatly  used.] 

To  test  the  value  of  a  truss  The  patient  should  be  made  to  cough  and  strain, 

and,  when  possible,  to  jump.  He  should  be  placed  on  the  edge  of  a  chair  with  his  legs 
apart,  or  made  to  stoop  forward  with  his  knees  apart  and  his  hands  resting  on  his  knees 
and  then  to  cough,  these  positions  tending  more  than  any  other  to  relax  the  lower  parts  of 
the  abdomen  and  to  loosen  the  truss.  When  the  hernia  by  these  means  fails  to  descend 
or  to  excite  in  the  patient  a  sensation  of  weakness  in  the  region  of  one  of  the  abdominal 
rings,  the  truss  is  probably  efficient.  The  patient  should  be  taught,  under  all  circum- 
stances, what  the  truss  is  expected  to  do,  and  be  made  to  understand  the  danger  he  will 
incur  if  it  fail  in  its  purpose,  as  well  as  the  necessity  of  again  seeking  advice. 

The  surgeon,  moreover,  should  always  take  upon  himself  the  responsibility  of  seeing 
that  the  truss  fits,  and  not  rest  satisfied  by  sending  his  patient  to  buy  a  truss  where  he 
likes  and  of  what  kind  he  likes ;  he  should  also  tell  the  maker  what  is  wanted,  and  not 
leave  him  to  find  it  out. 

To  measure  for  a  truss  The  following  points  should  be  noticed,  viz.,  the  nature 

of  the  hernia,  the  size  of  the  hernial  aperture,  the  side,  or  if  double.  The  circumference 
of  the  pelvis  should  also  be  given  one  inch  below  the  crest  of  the  ilium,  and  the  girth  of 
the  body,  commencing  and  ending  at  the  hernial  orifice,  as  well  as  the  distance  from  the 
hernial  aperture  to  the  iliac  spine.  The  surgeon,  moreover,  should  always  indicate  to  the 
maker  the  directions  of  the  pressure  required  by  the  pad,  and  this  should  always  be  made 
out  when  the  patient  stands,  by  a  digital  examination.    In  pendulous  and  fat  subjects 
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with  inguinal  hernia,  it  may  be  upwards,  backwards,  and  inwards  ;  in  thin  subjects  simply 
backwards.  In  femoral  rupture,  the  plane  of  the  crural  ring  is  horizontal,  and  may  be 
closed  by  a  backward  pressure.  No  general  rules  can  be  laid  down,  though  this  is  a 
point  upon  which  the  whole  value  of  the  truss  depends. 

To  estimate  the  force  required  to  keep  the  hernia  in  position  is  a  difficult  matter.  Up 
to  the  present  time  the  only  true  test  is  that  of  trial.  Mr.  Wood  has  had  an  ingenious 
pressure-gauge  made  for  the  purpose,  which  may  possibly  turn  out  of  value.  (' Brit.  Med. 
Journ.,'  October  12th,  1871.)  Mr.  Holthouse  has  likewise  invented  a  skeleton  truss 
which  promises  to  be  of  use  for  indicating  the  length  and  shape  of  the  spring  required, 
and  the  correct  angle  at  which  the  pad  should  be  fixed. 

Patients  who  are  liable  to  employ  at  times  great  muscular  exertion  should  have  two 
trusses,  one  for  ordinary  wear  with  a  sufficient  press  power  to  keep  the  hernia  in  position, 
and  the  second  with  an  increase  of  power  which  is  to  be  put  on  when  occasion  demands. 
They  should  also  have  extra  bathing  trusses. 

When  any  tendency  exists  for  a  double  hernia,  as  indicated  by  a  bulging  of  the  oppo- 
site ring  or  a  sense  of  weakness  on  making  exertion,  a  double  truss  should  be  worn; 
indeed,  in  inguinal  hernia,  I  believe  that  a  double  truss  should  always  be  employed.  It  is 
at  least  as  comfortable  as  a  single  one,  besides  being  an  extra  protection  if  well  adjusted, 
and  can  do  no  harm. 

Birkett,  'Holmes's  Syst.,'  vol.  iv,  ed.  1870;  '  Med.-Chir.  Trans.,'  1859.—  Bn/m>t,  'Guy's  Re- 
ports,' 1856;  'Clin.  Surg.,'  Part  3,  1861.— Cooler's  'Surgical  Diet.,'  8th  ed.—  Ga>/,  'On  Hernia,' 
1848. — P.  Hewett,  'Med.-Chir.  Trans.,'  1844.— Hutchinson,  '  Lond.  Hosp.  Rep,'  18(35.- James,  'On 
Hernia,'  1859.—  Aston  Key,  'On  Hernia,'  1833  ;  'Guy's  Rep.,'  1842.—  Kingdon,  '  Med.-Chir.  Trans.,' 
1804. — Luke,  '  Med.-Chir.  Trans.,'  vols,  xxvi  and  xxxi. — Lawrence,  'On  Ruptures,' 1835,  5th  <-d. — 
Stephens,  'On  Obstructed  Hernia,'  1829. — Scarpa,  Wishart's  ed.,  1814. —  Ward,  '  On  Strangulated 
Hernia,'  1854. —  Wood,  'On  Rupture,'  1863. —  [ Greensville  Doicell,  'On  Hernia,'  Phila.  1876. — Han- 
cock, 'On  Strangulated  Hernia.'] 
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Fig.  317. 


(Malformations.) 

The  anus  and  rectum  are  not  rarely  the  seat  of  congenital  malformations,  and  these  show 
themselves  in  a  variety  of  forms.  In  one  class  of  eases  the  anus  is  completely  closed,  the 
rectum  being  either  partially  or  wholly  deficient ;  in  a  second  the  anus 
exists  in  its  normal  condition,  but  opens  into  a  cul-de-sac,  the  rectum 
being  partially  or  wholly  deficient  (Fig.  317)  ;  and  in  a  third  the 
anal  orifice  is  absent,  the  rectum  opening  into  the  bladder,  urethra, 
vagina,  or  other  abnormal  position.  And,  it  will  be  observed,  says 
Mr.  Curling,  to  whom  we  are  indebted  for  the  bulk  of  our  informa- 
tion on  this  subject  ('Med.-Chir.  Trans.,'  vol.  xliii),  that  the  classi- 
fication of  these  imperfections  is  founded  on  states  that  can  generally 
be  recognized  during  life;  although,  unfortunately,  the  conditions  of 
the  terminal  portion  of  the  intestinal  canal,  and  its  relation  to  the 
parts  around,  cannot  be  predicted  with  any  certainty;  since  in  cases 
of  imperforate  anus,  or  of  anus  opening  into  a  cul-de-sac,  the  intes- 
tinal canal  may  terminate  in  a  blind  pouch  at  the  brim  of  the  pelvis, 
the  rectum  being  wholly  wanting;  or,  an  imperfect  rectum  may  form 
and  show  itself  as  a  short  sac  descending  to  the  floor  of  the  pelvis, 
or  to  the  neck  of  the  bladder  in  the  male,  or  commencement  of  the 
vagina  in  the  female.  An  explanation  of  these  different  conditions 
is  to  he  found  in  the  fact,  that  these  malformations  are  clearly  due 
to  some  failure  in  the  foetal  development  and  to  the  want  of  junction 
of  the  two  ends  of  the  rectal  tube;  for  the  anal  portion  of  the  bowel  developing  from 
below,  grows  upwards,  while  the  intestinal  descends  from  above.  The  two  parts  subse- 
quently advance,  and,  in  a  natural  condition,  unite,  the  membranous  diaphragm  at  the 
point  of  their  junction,  at  a  later  period,  disappearing  by  interstitial  absorption.  When 


Showing  the  intestine 
ending  as  a  cul-de-sac 
above  the  anus.  Prep. 
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a  failure  in  this  uniting  process  takes  place,  the  second  class  of  congenital  imperfection  is 
formed;  when  the  failure  occurs  at  an  early  period  of  development,  the  two  ends  of  the 
approaching  tuhes  will  be  far  distant,  and,  when  at  a  later  period,  they  may  be  in  closer 
contact.    The  closure  of  the  anal  orifice  is  due  to  a  firm  adhesion  of  the  integument. 

Sometimes  the  blind  pouch  in  which  the  intestinal  canal  terminates  is  connected  with 
the  anal  integument,  or  witb  the  anal  cul-de-sac,  by  a  cord  prolonged  from  the  bowel  above, 
and  it  seems  possible,  from  Curling's  and  MM.  Goyrand  and  Friedberg's  observations, 
that  such  cases  are  caused  by  an  obliteration  of  the  bowel  which  was  originally  well  formed, 
from  some  intra-uterine  inflammatory  action;  instances  being  on  record  where  the  mus- 
cular tissue  of  the  intestine  was  clearly  traced  into  the  cord.  Where  the  upper  bowel 
communicates  with  the  urinary  or  vaginal  passages,  it  is  owing  to  the  incomplete  separa- 
tion of  the  natural  cloaca  that  exists  during  the  development  of  those  parts. 

A  clear  understanding  of  the  way  in  which  these  deformities  are  caused  will  explain 
the  difficulties  that  are  met  with  in  their  treatment. 

The atm ext  On  the  birth  of  every  child,  the  condition  of  the  different  outlets  of  the 

body  should  invariably  be  examined,  and  even  when  the  anus  appears  normal,  a  digital 
examination  should  be  made  on  the  second  day,  if  the  bowels  have  failed  to  act,  as  many 
an  infant's  life  has  been  lost  for  the  want  of  this  attention  and  the.  consequent  postpone- 
ment of  surgical  relief  till  too  late  a  period. 

In  the  simplest  cases  when  the  anus  is  closed  by  a  thin  membrane  and  the  bulging  ot 
the  distended  rectum  indicates  its  nature,  a  cautious  central  incision  through  the  soft  parts 
should  at  once  be  made,  and  a  good  result  is  generally  obtained,  the  power  of  the  anus 
usually  being  complete.  Mr.  R.  Harrison,  of  Liverpool,  records  the  case  of  a  child  who 
was  born  with  an  imperforate  anus,  and  was  successfully  operated  upon  in  the  anal  region 
thirty-three  days  after  birth.    ('Lancet,'  Feb.  2Gth,  187G.) 

In  the  more  complicated  cases  where  the  anus  is  closed  or  absent  and  no  bulging  of  the 
bowel  exists,  where  the  surgeon  has  no  means  of  making  out  the  true  position  of*  the 
terminal  end  of  the  bowel,  a  cautious  incision  may  be  made  over  the  spot  in  which  the 
anus  ought  to  be  found,  the  finger  of  the  left  hand  acting  as  a  pilot,  but  this  must  be  car- 
ried out  with  care.  The  incision  may  be  free  as  long  as  it  is  carried  upwards  and  back- 
wards towards  the  sacrum,  and  not  forwards  towards  the  urethra  or  vagina.  It  must  not, 
however,  be  made  too  high.  Where  there  is  not  sufficient  room  to  carry  out  this  practice, 
the  coccyx  may  be  cut  away. 

When  these  means  fail,  all  further  attempts  must  be  relinquished.  To  introduce  a  knife 
or  a  trocar  and  canula  blindly  upwards  with  the  vain  hope  of  puncturing  the  distended 
bowel,  is  a  practice  to  be  unhesitatingly  condemned.  Mr.  Curling's  figures,  too,  prove 
that  the  perineal  exploratory  operation  unless  undertaken  with  great  care,  does  more  harm 
than  good  ;  though  when  skilfully  performed  it  is  followed  by  considerable  success. 

In  the  treatment  of  the  second  class  of  cases,  when  the  rectum  terminates  above  in  a 
cul-de-sac,  an  exploratory  operation  may  be  made  as  just  described,  but  the  uncertainty 
as  to  the  true  position  of  the  bowel  renders  any  operative  proceeding  hazardous.  When 
the  two  tubes  are  in  contact  and  only  separated  by  their  membranous  ends,  as  in  the  case 
illustrated  (Fig.  317),  a  good  result  may  be  expected,  but,  when  they  are  far  apart,  no 
such  success  can  be  anticipated.  Mr.  Curling  in  his  table  gives  31  examples  of  this  class 
of  cases.  In  27  an  attempt  was  made  to  reach  the  bowel,  in  16  with  success,  while  10  of 
these  subsequently  recovered. 

When  the  bowel  is  opened  in  any  of  these  cases  and  is  not  far  from  the  anus,  the  sur 
geon  should  use  all  fair  endeavors  to  draw  down  the  intestine  to  the  margin  of  the  ex- 
ternal opening  andrfasten  it  with  sutures  to  the  skin.  He  cannot  often,  however,  succeed 
in  accomplishing  this,  the  bowel  being  rarely  found  at  a  less  distance  than  an  inch  from 
the  perineum  ;  hut  when  possible,  the  advantages  of  the  practice  are  great.  Where  this 
cannot  be  attained,  repeated  dilatation  of  the  perforated  bowel  is  absolutely  essential  to 
maintain  its  patency,  as  otherwise,  like  all  artificial  openings,  its  subsequent  contraction 
will  take  place.  The  introduction  of  a  finger  once  or  twice  a  week  is  sometimes  sufficient 
for  this  purpose,  and  in  a  case  I  had  under  my  care,  where  the  tendency  to  contract  rapidly 
was  marked,  the  introduction  of  a  large  sea-tangle  tent  answered  admirably,  the  tent 
being  placed  in  water  for  a  few  minutes  beforehand  to  make  it  swell. 

When  the  anus  opens  in  an  abnormal  position,  as  in  the  vagina,  and  the  anus  made  by 
the  surgeon  is  established,  there  is  a  natural  tendency  for  the  abnormal  opening  to  close, 
several  cases  being  on  record  in  which  this  result  ensued.  Two  have  occurred  in  my  own 
practice.  When  success  has  followed  any  operative  procedure  in  these  cases,  it  is  im- 
portant that  close  attention  should  be  paid  to  the  condition  of  the  bowel  for  many  years, 
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Fig.  318. 


Rectum, 


Enormous  dilatation  of  the  rectum  following 
obstruction  due  to  the  contraction  of  an  artificial 
opening  made  into  an  imperforate  rectum  twenty- 
six  years  previously. 


and  indeed  for  the  whole  of  life,  because  there  seems  reason  to  believe,  that  the  bowel 
which  forms  the  upper  cul-de-sac  lias  but  little  muscular  power,  and  is  liable  to  dilate 
under  fecal  collection  as  well  as  to  become  paralyzed,  death  under  these  circumstances 
taking  place  from  obstruction.  In  Fig.  318,  this  fact  is  illustrated.  It  was  taken  from 
William  L — ,  aet.  20,  who  had  been  operated  upon 
as  an  infant  for  an  imperforate  rectum.  He  died 
in  June,  1874,  from  exhaustion  and  peritonitis  fol- 
lowing intestinal  obstruction,  this  obstruction  being 
clearly  due  to  the  narrowing  of  the  rectum  at  the 
seat  of  the  early  operation.  At  the  post-mortem, 
the  rectum  was  found  to  occupy  half  the  abdominal 
cavity  and  was  thirteen  inches  long  and  eleven  in 
circumference.  Its  walls  were  three  times  as  thick 
as  natural,  more  particularly  the  peritoneal  coat. 

When  the  exploratory  ano-perineal  operation 
has  failed  to  give  relief,  or  when  it  is  inexpedient 
to  make  the  attempt  from  the  very  backward  posi- 
tion of  the  genital  organ,  other  measures  must  be 
adopted,  and  of  these  the  opening  of  the  large 
intestine  through  the  abdominal  wall  is  certainly 
the  best.  M.  Rochard,  in  the  '  Memoires  de 
l'Academie  Imperiale  de  Medecine,'  1859,  gives 
ten  authentic  successful  cases  of  Little's  operation 
in  the  groin  for  this  affection.  Holmes  informs 
us,  in  his  admirable  work  '  On  the  Surgical  Dis- 
eases of  Children,'  that  he  had  not  met  with  the 
account  of  any  permanently  successful  operation 
since  the  publication  of  Rochard's  paper.  Guersant  opened  the  colon  in  the  groin  eleven 
times  in  succession,  and  once  in  the  loin,  without  saving  a  patient.  Giraldes,  however,  had 
one  case  in  which  a  child  lived  two  months  and  a  half  and  then  died  from  another  cause. 

The  operation  to  be  successful,  must  be  undertaken  early,  before  the  infant  is  exhausted 
and  peritonitis  set  in.  Delay  is  only  justifiable  when  the  bowel  is  not  distended  and  the 
symptoms  not  in  any  way  urgent. 

With  respect  to  the  form  of  operation  that  known  as  Littre's  is  probably  the  best,  viz., 
opening  the  bowel  in  the  groin.  The  left  groin  is  usually  selected,  although  the  right  has 
been  recommended  by  Huguier  on  account  of  the  frequent  bend  in  the  colon  towards  the 
right  groin,  and  the  absence  of  the  rectum  in  these  cases.  Giraldes  also  has  shown  from 
dissection,  that  in  thirty  infants  operated  on  for  im perforation,  the  intestine  was  found  on 
the  left  in  all.  (' Nouveau  Diet,  de  Med.  et  de  Chirurg.  pratiques,'  18(14.)  I  have  on 
three  occasions  performed  Huguier's  operation  with  temporary  success.  In  the  last  case, 
operated  upon  in  December,  187G,  the  cliild  (a  male)  was  twelve  days  old  before  relief 
was  sought,  and  he  lived  eight  days,  dying  from  chronic  peritonitis,  which  had  evidently 
existed  before  the  operation.  The  artificial  anus  had  been  made  in  the  lower  part  of  the 
large  intestine,  and,  had  the  operation  been  performed  at  an  earlier  period,  good  success 
would  probably  have  been  attained.  The  question  is,  therefore,  still  sub  judice.  Amussat's 
operation  in  the  loin  is  rightly  put  aside  in  these  cases  on  account  of  the  natural  looseness 
of  the  colon  at  this  part  in  children,  and  the  very  usual  oblique  turn  of  the  colon  after  its 
splenic  flexure.  Figures  likewise  help  towards  the  same  conclusion,  since  out  of  fourteen 
instances  in  which  Littre's  operation  was  performed,  nine  recovered,  whereas  two  only  out 
of  seven  recovered  after  the  lumbar  operation. 

The  operation  itself  has  been  described  in  page  476. 

In  the  treatment  of  the  third  class  of  cases,  where  the  rectum  opens  into  the  vagina,  the 
surgeon  may  lay  open  the  rectum  from  the  position  of  the  natural  anus,  having  previously 
passed  a  director  into  the  vaginal  orifice  of  the  gut  as  a  guide,  drawing  down,  when  pos- 
sible, the  bowel,  and  fastening  it  to  the  integument  by  sutures,  as  originally  performed 
with  success  byAmussat.  As  a  guide  to  the  perineal  incision,  a  bent  probe  may  be  passed 
into  the  vaginal  orifice  of  the  bowel,  and  the  end  turned  towards  the  perineum,  cutting 
down  carefully  upon  it.  I  have  done  this  with  success  on  four  occasions,  and  in  all  stitched 
the  bowel  to  the  margin  of  the  integument,  forming  a  good  anus.  In  two  cases,  the  vaginal 
orifice  subsequently  closed.  In  two,  that  were  operated  on  several  years  ago,  the  patients 
have  good  control  over  their  motions,  while  the  vaginal  fecal  fistula  seems  to  be  contract- 
ing, liquid  motions  alone  passing. 
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In  exceptional  instances  the  deformity  seems  to  cause  no  inconvenience.  Ricord  has 
recorded  one  (' Gaz.  des  Hop.,'  186.3)  in  which  the  woman  was  married  and  her  husband 
was  quite  unconscious  that  anything  abnormal  about  the  parts  existed.  Le  Fort  lias 
recorded  a  second  in  which  the  woman  was  married,  and  had  had  three  children,  the  mal- 
formation having  been  accidentally  discovered  in  an  examination  for  some  suspected 
disease  of  the  bowel. 

"  In  such  cases  as  these,"  adds  Holmes,  {*  the  termination  of  the  rectum  in  the  vagina 
must  be  tolerably  free,  and  there  must  either  be  an  external  sphincter  or  the  internal 
sphincter  must  be  hypertrophied." 

When  the  bowel  empties  into  the  bladder  or  urethra,  the  case  is  very  hopeless, 
though  the  prospects  of  a  successful  issue  are  better  under  the  latter  than  the  former  con- 
ditions. An  exploratory  operation  in  the  region  of  the  anus  may,  however,  be  made  with 
the  usual  caution,  in  the  hope  of  reaching  the  intestine,  and,  on  its  failure,  Littre's  opera- 
tion should  be  performed.  Mr.  Curling  has  related  a  successful  case  of  this  operation  in 
a  boy,  eight  years  of  age,  who  had  a  good  anus  in  the  groin,  yet  suffered  from  the  occa- 
sional passage  of  feces  into  the  urinary  passages. 

By  way  of  summary  the  following  conclusions  may  be  given  : — 

1.  In  all  cases,  with  some  rare  exceptions,  of  imperforate  anus,  obstructed  rectum,  or 
misplaced  anus,  an  exploratory  operation  in  the  normal  anal  position  ought  to  be  made, 
success  following  the  attempt  in  nearly  half  such  cases. 

2.  Such  exploratory  operations,  however,  to  be  successful,  should  be  undertaken  early, 
and  conducted  with  great  caution — the  line  of  puncture  or  incision  being  upwards  and 
backwards  towards  the  sacrum. 

3.  When  these  means  fail,  or  are  inapplicable,  the  intestine  must  be  opened  in  the 
groin,  it  being  still  an  open  question  whether  the  right  or  left  side  ought  to  be  selected, 
though  the  latter  is  the  usual  one. 

4.  When  an  artificial  anus  has  been  made,  its  constant  dilatation  is  a  necessity. 

For  further  information  on  this  subject  refer  to  Curling's  paper,  '  Med.-Chir.  Trans.,'  vol.  xliii, 
and  French  edition  of  Holmes's  'Surgical  Diseases  of  Children,'  by  Dr.  Larcher.  Bodenhamer, 
Win.,  'On  Malformations,'  Wood,  New  York,  18b"0.    Ashton,  'On  Rectum,'  3d  ed.  1860. 

Injuries  of  the  Rectum. 

The  anal  orifice  and  lower  part  of  the  rectum  may  be  wounded  by  accident  from  falls, 
or  by  design,  and,  when  this  occurs,  hemorrhage  is  a  common  result.  Repair,  however, 
rapidly  goes  on  in  these  regions,  and  with  the  arrest  of  bleeding  by  either  securing  the 
divided  artery  or  by  pressure,  and  water  dressing,  a  good  result  may  be  anticipated. 

In  1876,  a  severe  example  of  this  kind  came  under  my  care  at  Guy's  Hospital,  in  a  boy 
ad.  12,  who  was  impaled  upon  a  rail,  the  iron  spike  entering  the  pelvis  of  the  inner  side 
of  the  right  tuberosity  of  the  ischium,  perforating  the  rectum  about  two  inches  up,  and 
lacerating  the  anterior  wall  of  the  rectum  and  base  of  the  bladder.  The  injury  was  fol- 
lowed by  collapse  and  attended  with  hemorrhage.  I  saw  him  directly  after  the  accident 
and  made  a  free  incision  into  his  bladder  as  for  lithotomy,  in  order  to  secure  a  free  passage 
for  the  urine;  it  being  clear  that  the  recto- vesical  peritoneal  pouch  was  lacerated.  Some 
though  not  severe  peritonitis  followed;  and  feces  passed  per  anum  as  well  as  through  the 
external  wound.  On  the  sixteenth  day  I  consequently  gave  opium  to  lock  up  the  bowels, 
with  a  view  of  making  a  splint  as  it  were  of  the  feces,  and  to  keep  the  rectum  and  intes- 
tinal wound  quiet.  Success  followed  the  practice  and  the  wound  in  the  bowel  closed. 
Al  ter  four  days,  the  bowels  were  opened  after  a  dose  of  castor  oil,  and  convalescence  be- 
came established. 

In  parturition,  the  rectum  is  sometimes  laid  open  by  a  rupture,  either  alone  or  with 
the  perineum,  and,  when  this  occurs,  the  rent  ought  to  be  brought  together  at  once,  for  if 
this  practice  be  not  adopted,  a  plastic  operation  subsequently  will  have  to  be  performed. 

In  the  act  of  defecation,  small  lacerations  of  the  anus  are  not  uncommon  when  the 
motions  are  very  large  or  hard  ;  and  H.  Mayo  ('  Dis.  of  Rect.,'  1833)  relates  the  case  of  a 
lady  who,  during  a  violent  effort  at  defecation,  felt  something  give  way,  and,  on  the  fol- 
lowing morning,  discovered  feces  in  her  vagina.  An  examination  revealed  a  rent  two 
inches  up  the  bowel  large  enough  to  allow  the  end  of  the  finger  to  pass  from  the  rectum 
into  the  vagina.  Casesare  also  on  record,  when,  during  parturition,  a  child's  head  passed 
into  the  rectum  and  was  delivered  per  anum. 

In  the  milder  forms  of  laceration  of  this  kind,  cleanliness  and  laxatives,  as  a  rule,  arc 
sufficient  to  allow  the  parts  to  heal.    In  some  instances,  the  rent  does  not  heal  and  the 
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case  becomes  one  of  fissured  anus  or  painful  ulcer  of  the  rectum,  and  should  be  dealt  with 
accordingly. 

Wounds  of  the  rectum  inflicted  by  the  surgeon,  as  a  rule,  heal  readily,  as  is  fairly  proved 
by  the  cases  of  fistula  in  ano  treated  by  operation,  and  the  recto-vesical  operation  for  stone. 
The  puncture  made  in  the  operation  of  tapping  the  bladder  per  rectum  for  retention  also 
heals  quickly. 

It  is  well  to  remember,  that  the  rectum  may  be  wounded  by  the  passage  of  a  bougie, 
enema  syringe,  or  the  introduction  of  an  O'Beirne's  tube.  Guy's  Museum  contains  speci- 
mens illustrating  all  these  forms  of  injury,  and,  at  St.  Bartholomew's,  there  is  a  specimen 
of  perforation  of  the  rectum  by  a  metallic  clyster  pipe,  through  which  gruel  was  injected 
into  the  peritoneal  cavity. 

Foreign  Bodies  in  the  Rectum. 

These  may  be  introduced  from  without,  either  from  mischief  or  accident,  and  trouble 
may  be  experienced  in  their  removal,  their  shape  and  position  influencing  the  result. 
More  commonly,  however,  they  have  been  swallowed,  and  have  passed  down  the  canal, 
becoming  caught  or  impacted  in  the  rectum.  They  are  not  unfrequently  the  cause  of  anal 
abscess  ;  bones,  pins,  bristles,  etc.,  being  constantly  found  in  the  rectum  under  these  cir- 
cumstances. Stones,  hairs,  or  husks  may  likewise  form  concretions  that  are  foreign  bodies. 
When  large  foreign  bodies  have  been  introduced  into  the  rectum,  or  concretions  or  solid 
masses  of  feces  become  there  impacted,  chloroform  should  be  given  to  allow  of  their 
removal,  care  being  taken  not  to  injure  the  walls  of  the  bowel  more  than  can  be  helped. 
With  the  patient  under  the  influence  of  chloroform,  the  sphincters  become  so  relaxed  as 
to  allow  of  the  introduction  of  large  instruments,  or  even  the  introduction  of  the  hand  to 
guard  the  bowel  and  remove  the  foreign  body.  Bottles,  pots,  cups,  corks,  rings,  pencil 
cases,  bougies,  sticks,  etc.,  have  been  impacted  in  these  regions,  and  considerable  care  is 
needed  in  their  removal  to  prevent  injury.  The  injection  of  plenty  of  warm  oil  before  the 
attempt  greatly  facilitates  the  operation.  Lithotomy  scoops  or  forceps  are  likewise  valua- 
ble, but  the  ingenuity  of  the  surgeon  is  necessary  in  every  case  to  apply  the  best  means  to 
carry  out  the  end  in  view. 

A  large  collection  of  such  cases  with  their  treatment  is  given  by  M.  Morand  in 
'Memoirs  of  the  French  Academy  of  Surgery,'  vol.  iii,  and  by  Ash  ton  in  his  work  1  On 
the  Rectum.' 

Diseases  of  the  Anus  and  Rectum. 

These  have  only  recently  received  sufficient  attention  from  the  great  body  of  surgeons, 
and,  as  a  consequence,  have  been  too  often  allowed  to  fall  into  the  hands  of  "  quacks  ;" 
and,  although  able  and  respectable  specialists  have  since  rescued  this  important  class  of 
cases  from  their  hands,  much  remains  to  be  done  by  the  profession  as  a  whole,  to  bring 
the  diseases  of  these  parts  into  their  right  position,  that  is,  into  the  hands  of  the  general 
practising  body  of  the  profession.  Again,  in  no  class  of  cases  are  so  many  mistakes  met 
with,  and  these  almost  always  arise  from  a  want  of  proper  local  examination  of  the  parts. 
The  anus  or  rectum  is  either  unlooked  at  or  unexamined  from  some  mistaken  notions  of 
delicacy,  or  badly  examined  from  want  of  knowledge  or  want  of  inclination.  But  such 
should  not  be,  and  every  patient  who  complains  of  anything  like  persistent  symptoms  in 
those  regions  should  be  as  carefully  examined  as  he  or  she  would  be  were  any  other  locality 
equally  affected.  To  do  this  some  nicety  is  required,  and,  to  help  the  student,  the  follow- 
ing hints  may  be  acceptable. 

Examination  of  a  patient. — The  best  position  is  on  the  side  with  the  legs  well 
drawn  up  and  thighs  flexed  upon  the  abdomen,  the  hips  being  brought  to  the  edge  of  the 
bed  or  couch  in  a  good  light  ;  the  surgeon,  with  one  hand  having  uncovered  the  parts 
sufficiently  to  expose  them,  may  then  raise  the  upper  buttock,  and  in  doing  this,  the  anus 
comes  well  into  view  ;  in  operations,  this  may  be  done  by  an  assistant.  When  an  abscess 
exists,  it  will  then  be  seen;  if  a  fistula  be  present,  its  external  orifice  will  be  apparent. 
Fissures,  warts,  condylomata,  or  fleshy,  flattened,  cutaneous  vegetations,  or  cancerous 
tubercles,  will  also  be  at  once  recognized. 

Pendulous  loose  folds  of  skin  about  the  anus  will  suggest  the  former  existence  of  external 
haemorrhoids  ;  blue,  turgid,  venous  projections,  their  present  existence.  A  tightly  con- 
tracted and  rigidly  drawn  up  anus,  as  a  rule,  means  some  painful  ulcer  of  the  part,  and  a 
patulous  anus  through  which  flatus  or  discharge  passes  without  the  patient's  wish,  too 
often  indicates  extensive  rectal  ulceration  or  stricture. 
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Infernal  piles  when  prolapsed  will  appear  as  turgid,  vascular,  mucous  projections,  covered 
with  mucus  or  blood,  surrounded  by  everted  integument  more  or  less  oedematous  ;  pro- 
lapsus recti,  as  a  greater  or  less  annular  projection  of  smooth  or  rugous  mucous  mem- 
brane, with  a  central  intestinal  orifice.  A  polypus  projecting  will  appear  as  a  cherry, 
surrounded  by  healthy  structures.  All  these  points  are  taken  in  at  a  glance,  and  under- 
stood. A  digital  examination  should  then  be  employed  to  confirm  or  refute  the  suggestions 
thus  taken  in  by  the  eye.  To  do  this  well,  the  index  finger  must  be  thoroughly  anointed 
with  lard  or  ointment,  it  being  a  good  plan  previously  to  fill  the  nail  with  a  piece  of  soap. 
It  should  then  be  applied  to  the  anus,  and  the  patient  told  to  bear  down,  as  in  doing  this 
the  sphincter  is  relaxed.  The  surgeon  can  then  with  ease,  and  without  pain,  introduce 
his  finger.  When  an  ulcer  exists  at  the  anus,  pain  will  be  caused  by,  and  spasmodic 
resistance  offered  to,  the  introduction  of  the  finger,  and,  with  the  pulp  of  the  finger  slowly 
moved  round  the  anus,  the  ulcer  will  probably  be  felt.  It  should  be  stated,  however,  that 
in  many  cases,  this  ulcer  will  be  seen  by  a  careful  drawing  down  of  the  skin  of  the  anus 
till  the  margin  of  the  mucous  membrane  becomes  visible.  A  spongy  nodular  feel  of  the 
mucous  membrane  just  within  the  sphincter  will  suggest  internal  haemorrhoids  ;  a  local, 
tender,  and  raw  surface,  the  probability  of  a  simple  ulcer  ;  a  circular,  indurated  raw  sur- 
face that  of  a  syphilitic  sore,  while  a  cancerous  ulcer  is  known  by  an  infiltrated  nodular 
and  thickened  surface.  A  stricture  within  two  inches  of  the  anus  can  always  be  detected 
by  its  annular  form  or  the  obstruction  which  it  causes.  When  a  healthy  piece  of  bowel 
separates  the  anus  from  the  stricture  or  ulceration,  the  probability  of  the  disease  being 
cancerous  is  rendered  great.  When  no  such  healthy  tissue  exists,  syphilitic  disease  is 
rendered  probable.  A  digital  examination  will  always  detect  the  presence  of  scybala  or 
impacted  feces,  and  also  the  encroachment  of  uterine  or  pelvic  tumors  in  women,  and 
prostatic  tumors  in  men.  To  confirm  these  opinions  thus  formed,  a  speculum  may  be 
used,  which  should  be  introduced,  well  warmed  and  greased  in  the  same  way  as  the  finger. 
Mr.  Curling  says,  "  when  the  mischief  is  high  up  in  the  rectum  let  the  patient  stand  on 
the  left  leg,  with  the  right  thigh  and  leg  bent,  the  foot  resting  on  a  chair.  Tell  the  patient 
to  strain.  This  action  will  then  force  the  parts  down."  I  have  found  this  method  of 
examination  serviceable. 

Mr.  Allingham  "  advises  the  prone  position,  with  the  hips  well  elevated  upon  hard 
pillows,  to  such  an  inclination  that  the  intestines  will  gravitate  towards  the  diaphragm,  so 
that  when  expiration  takes  place  the  rectum  becomes  patulous,  and  you  can  see  as  far  as 
the  sigmoid  flexure  perfectly  distinctly."  This  mode  of  examination,  he  informs  us,  was 
suggested  by  Dr.  Marion  Sims  [who  adopted  this  position  in  operating  upon  the  vagina]. 
('On  Diseases  of  the  Rectum,'  1871.) 

The  speculum  represented  in  Fig.  319,  as  made  for  me  by  Krohne,  is  the  one  I  prefer. 

The  practice  of  introducing  the  whole  hand  into  the  rectum  has  been  frequently  adopted 
by  several  good  surgeons,  and,  from  my  own  personal  experience,  I  believe  it  to  be  of 
value,  more  particularly  for  diagnostic  purposes,  in  cases  of  suspected  disease  of  the  rectum 
above  the  brim  of  the  pelvis,  in  pelvic  or  abdominal  affections.  In  the  female  patient,  it 
is  more  readily  performed  than  in  the  male.  The  operation,  however,  is  neither  easy  nor 
free  from  risk,  since  laceration  of  the  rectum  has  been  recorded.  It  should  be  performed 
with  the  patient  under  the  influence  of  an  anaesthetic,  and  with  extreme  slowness  (five 
minutes  may  well  be  spent  in  passing  the  sphincter  ani) ;  the  hand  should  be  well  greased 
and  introduced  with  a  screwing  motion.  When  the  hand  has  passed  within  the  rectum, 
much  care  is  required,  and,  when  the  narrowness  of  the  gut  forbids  easy  advance,  no  force 
should  be  employed,  for  by  force  the  peritoneal  covering  of  the  bowel  has  been  ruptured. 
With  the  hand  in  the  rectum,  the  parts  above  the  brim  of  the  pelvis  may  be  readily 
examined  ;  indeed,  the  kidneys  have  been  felt,  and  pulsation  in  the  larger  hranches  of  the 
abdominal  aorta  can  be  traced,  and  consequently  controlled. 

With  these  brief  general  remarks,  1  now  proceed  to  treat  of  the  special  affections. 

Fissure  and  Painful  Ulcer  of  the  Anus. 

This  most  distressing  affection  produces  more  misery  than  any  other  local  disease  with 
which  I  am  acquainted,  and  renders  the  natural  act  of  defecation  an  agonizing  one,  often 
"  causing  great  drops  of  perspiration  to  course  down  the  temples."  It  is  usually  caused 
by  the  mechanical  splitting  of  the  orifice  of  the  anus  from  the  passage  of  a  large  or  indu- 
rated motion,  at  the  junction  of  the  mucous  membrane  of  the  bowel  with  the  skin,  although 
it  is  not  always  traceable  to  such  a  cause.  In  some  instances  it  seems  to  owe  its  origin  to 
scratching  the  parts  when  highly  irritable.    It  is  usually  a  disease  of  adult  life,  and  com- 
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mon  to  both  sexes  ;  though  it  has  been  found  in  children,  even  so  young  as  a  year  and  a 
half.  ('  Brit.  Med.  Journ.,'  June  6th,  1874.)  It  is  met  with  as  often  in  the  healthy  as  in 
tin1  feeble  subject,  but  where  it  has  been  allowed  to  go  on  uncontrolled,  it  soon  tells  upon 
the  strongest  patient.  Constipation,  high  feeding,  sedentary  habits,  and  want  of  local 
cleanliness,  are  the  common  causes,  but  anything  that  sets  up  irritation  in  the  intestines 
is  likely  to  produce  it,  and,  when  once  started,  unless  treated  with  discrimination,  it  may 
go  on  for  years  ;  indeed,  it  is  by  no  means  unusual  to  hear  that  the  symptoms  have  been 


Fig.  319. 


A  nest  of  three.  Rectal  speculum.  Two  adapted  for  use. 


endured  for  two,  four,  or  even  six  years.  It  generally  manifests  its  presence  by  some 
local  uneasiness  in  the  act  of  defecation,  this  uneasiness  passing  on  to  more  or  less  severe 
pain.  This  pain,  as  a  rule,  is  experienced  during  the  passage  of  the  motion,  but  in  some 
instances  it  comes  on  after  the  lapse  of  a  few  minutes  or  even  an  hour  or  more  after  the 
act,  and  may  last  a  few  minutes  or  hours.  When  it  passes  away,  the  patient  is  easy  till 
the  same  cause  excites  the  same  symptoms.  The  motions  will  often  be  streaked  with  a 
line  of  pus  or  blood  and  diminished  in  size,  sometimes  being  flattened,  at  others  pipe-like, 
and  this  diminution  is  produced  by  the  spasm  of  the  sphincter,  the  size  of  a  motion  being, 
in  disease  as  in  health,  greatly  determined  by  the  condition  of  the  sphincter. 

On  examining  the  anus,  the  first  fact  that  strikes  the  observant  eye  is  the  unnatural 
resistance  the  patient  makes  on  separating  the  buttocks  ;  and,  on  doing  this,  the  powerful 
contraction  of  the  sphincter  that  will  be  visible.  On  attempting  to  introduce  the  finger, 
considerable  resistance  will  be  encountered,  and  the  greatest  pain  caused  if  the  surgeon 
persevere  in  his  attempt. 

The  symptoms  and  local  signs  of  the  affection  are  indeed  so  characteristic  that  the  true 
nature  of  the  case  can,  as  a  rule,  be  diagnosed  without  the  aid  of  a  digital  internal  exami- 
nation ;  and  a  careful  external  examination  will  often  reveal  the  presence  of  an  ulcer  on 
the  verge  of  or  within  the  sphincter;  when  within,  its  outer  border  will  be  visible.  The 
ulcer  is  usually,  though  not  invariably  placed  at  the  posterior  margin  of  the  anus,  and  is 
rarely  larger  than  a  sixpence,  if  so  large.  When  recent,  it  will  be  soft,  with  slightly  ele- 
vated edges  ;  and  when  of  long  standing,  indurated  with  an  irregular  surface,  small  poly- 
poid growths  fringing  its  border.  The  ulcers  are  at  times  multiple,  in  exceptional  cases 
involving  the  bowel  higher  up.  It  is  an  affection  of  the  mucous  and  submucous  tissue, 
and  painful  only  from  its  position,  besides  being  obstinate  in  healing  from  its  connection 
with  the  sphincter  ani.  Simple  fissures  of  the  anus  rarely  involve  other  than  the  mucous 
membrane  and  skin  around  the  parts,  and  are  often  associated  with  piles,  though  occasion- 
ally with  small  polypi.  Ulcers  are  often  hidden  from  view  when  piles  or  folds  of  skin 
exist  about  the  anus,  but  pain  indicates  their  presence. 

In  women,  this  affliction  is  so  often  associated  with  reflected  uterine  symptoms  as  to  be 
frequently  overlooked,  and  in  men,  urinary  irritation  may  mask  the  disease.  Reflected 
nerve  pains  in  the  perineum  and  down  the  leg,  as  in  sciatica,  or  in  the  loins,  as  in  lum- 
bago,  &c,  are  often  induced  by  the  affection. 

Treatment  Happily  for  patients,  the  treatment  of  this  disease  is  as  successful  as  it 

is  simple.  Simple Jissures  are  readily  treated  by  the  administration  of  a  laxative,  the 
local  application  of  the  nitrate  of  silver  or  of  lead  lotion  mixed  with  the  extract  of  opium, 
and  local  cleanliness,  with  simple,  nutritious,  and  unstimulating  diet.  When  the  [tarts 
arc  indolent,  or  syphilis  suspected,  black  wash  may  be  used,  or  calomel  dusted  over  the 
part  or  applied  as  an  ointment,  five  grains  to  a  drachm  of  lard.  In  other  cases,  the  appli- 
cation of  mercurial  ointment  with  the  extract  of  belladonna  gives  relief.  Injections  of 
the  decoction  of  rhatany  twice  a  day,  or  of  an  enema  composed  of  a  drachm  each  of  the 
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extract  and  tincture  of  rhatany  in  five  ounces  of  water  are  sometimes  of  great  use.  as  also 
iodoform  as  an  ointment,  ten  grains  to  the  ounce. 

When  a  larger  ulcer  exists,  the  cause  of  spasm  and  pain,  and  is  quit*'  recent,  th<'  same 
treatment  maybe  employed  ;  but,  when  the  ulcer  has  existed  for  any  time  and  has  a  hard 
base,  it  is  quite  exceptional  for  a  cure  to  take  place  by  these  means,  the  surgeon  being 
hardly  justified  in  making  the  attempt,  when  he  has  at  hand  such  an  efficient  means  as 
the  division  of  the  base  of  the  ulcer  with  the  superficial  fibres  of  the  external  sphincter. 
This  can  be  done  in  many  cases  by  the  introduction  of  the  finger  with  a  probe-pointed 
bistoury  pressed  flat  upon  it,  to  the  upper  margin  of  the  ulcer,  and  the  division  of  the 
base  of  the  ulcer  by  turning  the  edge  of  the  knife  towards  the  surface  of  the  ulcer  and 
then  incising  it.  Boyer,  who  first  suggested  the  principle  of  treatment,  advised  the  free 
division  of  the  sphincter,  but  Copland  and  Brodie  introduced  the  minor  operation,  which 
in  the  bulk  of  cases  is  sufficient  to  effect  a  cure.  In  very  chronic  instances,  Boyer's  ope- 
ration may  be  demanded.  When  chloroform  is  given,  a  speculum  may  be  used,  and  the 
ulcer  being  exposed,  divided  by  a  sharp  bistoury,  transfixing  the  tissues  at  the  base  of  the 
ulcer  on  cutting  inwards.  The  essential  point  of  practice  to  observe  is,  the  free  division 
of  the  base  of  the  ulcer  down  to  healthy  tissue,  the  mode  of  doing  it  being  unimportant. 
When  any  fold  of  skin  or  pile  exists  near  the  ulcer,  it  should  be  removed.  The  forcible 
dilatation  of  the  sphincter,  and  its  laceration  with  the  thumbs  in  the  rectum,  as  prac- 
tised abroad,  is  a  barbarous  treatment  compared  with  the  above,  though  when  a  patient  is 
under  chloroform  it  may  be  followed.  [Dilatation  is  recommended  by  Van  Buren,  and  is 
frequently  employed  in  this  country.] 

In  the  after-treatment,  the  bowels  must  be  kept  slightly  loose,  and  for  this  purpose 
nothing  equals  in  value  a  mixture  of  one  ounce  of  olive  oil,  rubbed  down  with  forty-five 
grains  of  carbonate  of  potash,  and  mixed  with  seven  ounces  of  peppermint  or  chloroform 
water,  one  ounce  being  given  two  or  three  times  a  day  to  produce  a  soft  evacuation. 
Indeed,  before  as  well  as  after  the  operation,  this  mixture  should  be  employed  ;  when 
it  fails,  enemata  ought  to  be  used.  The  diet  should  be  simple  and  rest  maintained  till 
the  cure  is  complete,  for  where  this  rule  has  not  been  observed,  I  have  known  the  ulcer 
to  become  so  indolent  as  to  require  a  second  division,  which,  under  other  circumstances, 
is  rarely  required.    Tonics  are  often  of  value  during  the  convalescing  period. 

Spasm  of  the  sphincter  is  not  a  disease  but  a  symptom,  caused  by  reflected  irri- 
tation from  some  rectal,  uterine,  or  other  local  affection.  It  may  be  a  small  or  superficial 
ulcer  beyond  the  verge  of  the  anus,  the  presence  of  worms,  the  existence  of  a  small  polypus, 
or  some  other  cause  of  irritation  of  the  mucous  membrane  lining  the  bowel,  but  a  local 
cause  will  be  found  after  careful  investigation. 

The  same  remarks  are  also  applicable  to  neuralgia  of  the  rectum,  though  it  is  quite 
reasonable  to  believe  that  a  pure  neuralgia  may  occur  of  this  part  as  of  any  other.  Yet, 
as  a  rule,  it  is  caused  by  reflected  irritation  from  some  nerve  with  which  the  part  is  con- 
nected, and  the  surgeon  should  clinically  so  regard  it.  It  is  said  to  be  common  in  gouty 
subjects,  and  can  certainly  be  relieved  by  free  purgation. 

Dr.  T.  Ringer,  an  able  surgeon  in  the  Indian  army,  has  related  to  me  several  cases  of 
this  complaint  clearly  caused  by  malaria,  and  cured  by  large  doses  of  quinine. 

Anal  Abscess  and  Fistula  in  Recto. 

The  two  subjects  of  anal  abscess  and  fistula  in  recto  are  classed  together,  as  the  latter 
disease  is  almost  always  preceded  by  the  former,  though  a  large  number  of  cases  of  anal 
abscess  recover  without  passing  into  a  fistula.  Of  my  notes  of  23G  consecutive  cases' of 
the  two  diseases,  43  commenced  and  ended  as  anal  abscess,  while  the  remaining  193  were 
treated  as  fistula  in  recto;  74  of  these  cases  were  females,  and  162  males,  men  being 
evidently  more  liable  than  women  to  this  affection.  It  rarely  occurs  in  children,  though 
I  have  successfully  treated  a  case  in  a  male  child  four  months  old,  and  a  second  in  one  of 
fifteen  months ;  in  the  latter  the  fetor  of  the  discharge  was  very  great. 

Of  the  causes  of  this  disease,  little  positive  information  can  be  given,  because,  as  a  rule, 
the  abscess  is  obscure  in  its  origin,  slow  in  its  progress  and  repair ;  some  patients  even 
professing  to  have  been  unconscious  of  its  existence  till  it  was  about  to  burst.  In  other 
cases,  however,  they  are  very  acute  in  their  action,  and  very  painful. 

That  an  anal  abscess  must  always  result  from  some,  ulceration  of  the  bowel  within  the 
sphincter  is  an  opinion  which  can  scarcely  be  regarded  as  true,  there  being  no  evidence  to 
support  such  a  view,  and  the  fact  that  so  many  as  forty-three  out  of  236  cases  of  anal 
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abscess  recovered  without  forming  a  fistula  goes  far  to  prove  its  error.  It  is  not  unfair, 
therefore,  to  infer  that  in  many  cases,  it  depends  upon  a  different  cause. 

In  fistula  in  recto  this  argument  must  be  equally  strong,  since  it  is  generally  believed  that 
this  affection  is  merely  the  sequel  of  the  anal  abscess;  we  must,  consequently,  look  for 
some  other  and  more  general  cause  than  that  ordinarily  received,  namely,  perforation  of 
the  bowel  from  ulceration. 

The  mechanical  irritation  of  a  foreign  body  is  doubtless  an  occasional  cause,  it  being 
by  no  means  uncommon  for  a  surgeon  to  remove  from  the  anus,  when  opening  an  abscess, 
a  piece  of  fish-bone,  bristle,  or  other  foreign  body.    Quite  recently  I  removed  a  pin. 

These  affections  may  occur  at  any  period  of  life,  though  I  have  seen  a  fistula  in  a  child 
six  months  old,  and,  in  the  majority  of  instances,  it  is  found  in  adults  between  twenty  and 
forty  years  of  age.  Dr.  Lipscomb,  of  St.  Albans,  related  a  case  to  me  which  took  place 
in  his  practice  that  was  congenital,  the  mother  having  conceived  when  worrying  about 
her  husband,  who  was  suffering  from  fistula.  It  is  very  common  to  be  informed  that  the 
fistula  had  existed  for  several  years  before  surgical  aid  is  sought. 

With  respect  to  the  connection  between  phthisis  and  fistula,  it  is  difficult  to  give  any 
positive  information.  During  the  eight  years  that  I  was  registrar  at  Guy's,  I  inquired 
carefully  into  this  point  in  every  case,  but  had  only  3  out  of  193  in  which  either  haemop- 
tysis or  other  symptom  of  marked  phthisis  was  present.  In  the  majority  of  cases,  the 
patient  presented  no  more  severe  cachectic  symptoms  than  is  usually  met  with  in  other 
hospital  patients,  and  I  confess  to  being  somewhat  doubtful  as  to  the  fact,  that  fistula 
in  recto  is  a  common  consequence  of  phthisical  disease.  When,  however,  fistula  and 
phthisis  are  associated,  the  former  is  usually  of  a  bad  form. 

When  a  fistula  has  two  openings,  one  externally  and  the  other  into  the  bowel,  it  is 
called  complete.  When  there  is  an  external  but  no  internal  opening  to  be  found,  it  is 
known  as  the  blind  external.    When  an  internal  but  no  external,  blind  internal. 

That  as  a  rule  an  internal  opening  exists  is  now  scarcely  doubted,  although  at  times 
there  may  be  great  difficulty  in  finding  it.  M.  Ribes  in  1819,  examined  the  bodies  of 
seventy -five  people  who  died  with  fistula,  and  in  all  he  found  an  internal  opening ;  in 
nearly  all,  this  was  placed  just  within  the  sphincter,  but  in  no  instance  was  it  higher  than 
half  an  inch.  Modern  surgeons  now  accept  these  facts.  The  pus  that  forms  in  these 
parts  is  very  offensive  at  times,  as  often  from  the  absorption  of  fetid  gases  through  the 
mucous  membrane  as  from  the  mixture  of  feculent  matter.  In  a  large  number  of  cases, 
the  discharge  has  no  fecal  odor. 

It  should  always  be  remembered  that  an  anal  fistula  may  accompany  severe  rectal  dis- 
ease, such  as  stricture  or  ulceration,  or  that  it  may  be  connected  with  disease  of  the  pelvic 
bones,  &c.  In  the  case  of  an  old  man  with  an  enormous  abscess  between  the  base  of  the 
bladder  and  the  rectum,  constitutional  symptoms  were  very  severe  till  two  deep  incisions 
were  made  on  either  side  of  the  perineum,  giving  exit  to  a  quantity  of  pus,  when  an  excel- 
lent recovery  ensued.  In  this  instance  it  was  a  question  whether  the  prostate  gland  was 
in  fault  but  no  other  symptoms  of  such  a  complication  could  be  ascertained. 

Treatment  In  cases  of  anal  abscess  free  incision  is  the  best  practice,  which  should 

be  made  as  soon  as  fluctuation  can  be  felt  externally  or  through  the  bowel.  Deep-seated 
abscesses  in  these  regions  should  not  be  left  to  natural  processes  to  open.  When  the 
abscess  is  in  front  of  the  anus  and  rectum,  an  early  opening  may  be  called  for  on  account 
of  the  retention  of  urine  to  which  it  may  give  rise.  The  incision  should  be  made  from 
without  inwards,  in  a  line  radiating  towards  the  anus.  In  deep-seated  abscesses,  one  or 
two  fingers  may  be  inserted  well  into  the  rectum,  and  the  abscess  pressed  forwards  before 
the  incision  is  made,  a  sharp  straight  bistoury  being  the  best  instrument  to  use.  A  piece 
of  oiled  lint  should  be  inserted  into  the  wound,  and  kept  there  for  a  day. 

In  a  case  I  saw,  in  1872,  owing  to  the  neglect  of  making  an  early  opening,  emphysema 
and  phlegmonous  inflammation  of  the  perineum,  scrotum,  penis,  and  abdomen  even  up  to 
the  axilla  took  place,  a  free  communication  evidently  existing  between  the  bowel  and  the 
abscess.  The  patient  died  from  the  constitutional  irritation  of  the  disease.  The  sloughing 
of  the  cellular  tissue  was  very  extensive  and  the  fcetor  of  the  sloughs  was  something  to 
remember. 

After  the  abscess  has  been  opened,  the  patient  should  be  kept  at  rest  .in  the  horizontal 
posture,  water  dressing  applied  to  the  wound,  and  the  most  perfect  cleanliness  observed, 
laxatives  being  given  when  the  motions  are  hard,  and  also  tonics  to  improve  the  health. 

^  lien  a  fistula  exists,  the  best  operation  is  its  division  into  the  bowel,  the  action  of  the 
sphincter  ani  having,  doubtless,  a  powerful  influence  in  retarding  repair.  The  bowels 
should  previously  be  cleared  by  a  mild  purge  two  days  before  the  operation,  and  an  enema 
34 
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given  on  the  morning  of  its  performance.  The  patient  should  be  placed  on  the  side  upon 
which  the  fistula  exists,  with  the  legs  well  drawn  up,  and  brought  to  the  edge  of  the  bed 
or  couch,  such  position  being  better  than  that  on  the  elbows  and  knees,  or  the  stooping 
over  a  chair.  An  assistant  should  separate  the  buttocks.  The  surgeon  ought  then  to 
introduce  a  fine  probe-pointed  grooved  director  into  one  of  the  fistulous  openings,  and, 
with  the  greatest  gentleness,  guide  it  through  the  fistula.  Anything  like  force  on  the  part 
of  the  sphincter  will  excite  resistance  to  its  introduction  and  cause  pain.  When  the  end 
of  the  probe  passes  into  the  bowel  through  the  internal  opening,  all  that  is  required  has 
been  effected,  and  if  difficulty  be  experienced  in  doing  this,  the  well-greased  index  finger 
of  the  opposite  hand  can  be  carefully  inserted  into  the  rectum  and  the  internal  opening 
felt  for,  through  which,  when  found,  the  end  of  the  probe  can  readily  be  guided  into  the 
bowel.  When  no  internal  opening  exists  (a  rare  condition),  the  director  must  be  forced 
through  the  bowel  at  the  upper  part  of  the  sinus. 

As  soon  as  the  director  is  felt  in  the  rectum,  the  patient  should  be  told  to  strain,  the 
surgeon,  at  the  same  time,  with  his  index  finger  hooking  its  end  downwards.    By  these 

means  the  director  will  be  made  to  protrude  from  the 
anus,  when  the  whole  of  the  tissues  bridged  over  can 
be  readily  divided  (Fig.  320). 

When  the  fistula  runs  high  up  and  much  force  is 
called  for  to  turn  the  probe  out  of  the  anus,  it  is  bet- 
ter to  pass  a  speculum  and  to  divide  the  fistula. 

When  a  long  sinus  runs  up  by  the  side  of  the 
bowel,  it  should  be  laid  open  through  a  speculum,  to 
leave  it  alone  not  being  a  safe  practice — for,  although 
in  some  cases  a  cure  may  take  place,  in  many  the 
discharge  into  the  rectum  will  continue  and  but  little 
good  will  have  been  effected  by  the  external  opera- 
tion. The  presence  of  this  internal  discharging  fistula 
is  generally  indicated  by  the  appearance  of  pus  upon 
the  motion. 

When  many  sinuses  exist,  they  should  be  laid  open, 
although  it  is  not  necessary  to  divide  the  sphincter 
in  more  than  one  place,  as  a  double  division  of  the 
sphincter  is  apt  to  be  followed  by  incontinence. 
After  operation,  the  wound  should  be  well  plugged 

Grooved  probe  passed  through  anal  fistula     with   dlT  cotton    Wool  down    to  the   bottom,  and  110 

before  its  division.  careless  introduction  of  the  plug  will  suffice.    By  this 

measure,  all  bleeding  can  be  controlled,  and  any 
amount  of  pressure  applied  by  means  of  a  T  bandage.  When  no  bleeding  exists,  only  a 
moderate-sized  plug  is  necessary. 

On  the  second  day,  the  dressing  may  be  removed,  there  being  no  occasion  to  reintro- 
duce the  plug,  a  piece  of  oiled  wool  or  lint  gently  introduced  to  absorb  discharge  being  all 
that  is  required.  The  wound  should  be  kept  clean.  When  indolent,  it  can  be  stimulated 
by  some  lotion  of  nitric  or  carbolic  acid,  terebine,  or  tincture  of  iodine  ;  tonics  and  good 
diet  being  also  valuable.  The  horizontal  position,  not  in  bed  but  on  a  sofa,  must  be  main- 
tained, however,  till  the  parts  are  healed. 

In  the  blind  internal  fistula,  a  guide  to  the  external  wound  may  often  be  found  by  means 
of  a  bent  probe  hooked  through  the  internal  opening,  and  the  case  treated  as  any  other. 

When  severe  bleeding  complicates  the  case,  a  speculum  may  be  passed,  and  the  vessel 
seized  and  twisted.  When  this  cannot  be  done,  the  rectum  may  be  well  plugged  with  a 
sponge  saturated  in  alum  ;  but  as  a  rule,  a  well-applied  pad  and  pressure,  adjusted  with  a 
T  bandage,  are  sufficient  to  control  it. 

A  piece  of  ice  put  into  the  centre  of  a  cup-sponge,  and  applied  to  the  anus  not  only 
arrests  bleeding,  but  gives  great  comfort  in  this  as  in  almost  all  anal  operations. 

When  a  cutting  operation  is  inexpedient,  as  in  "  bleeders,"  or,  when  the  patient  will 
not  submit  to  it,  the  division  of  the  fistula  with  a  metallic  wire,  heated  by  the  galvanic 
cautery,  is  a  faultless  method.  Indeed,  in  all  cases  of  fistula,  where  this  apparatus  can 
be  obtained,  it  is  the  best  means.  It  readily  divides  the  tissues,  the  two  ends  of  the  wire 
being  made  to  project  through  the  two  orifices  of  the  fistula,  thus  burning  their  way  out 
with  a  sawing  movement.  There  is  little  pain  at  the  time,  and  scarcely  any  after,  with 
no  loss  of  blood,  and,  what  is  more,  no  need  of  any  subsequent  dressing,  as  a  cauterized 
surface  must  heal  by  granulation. 


Fig.  320. 
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When  this  plan  cannot  be  followed,  the  treatment  by  ligature  has  been  adopted.  Mr. 
Luke  revived  the  practice  in  1845,  but  it  has  now  fallen  into  desuetude.  Were  1  called 
on  to  adopt  the  practice,  I  should  use  an  india-rubber  ligature. 

In  rare  cases,  fistula  may  be  treated  by  injection,  a  daily  injection  of  the  sinus  with 
some  tincture  of  iodine,  sulphate  of  zinc,  or  nitrate  of  silver,  having  been  followed  by  a 
cure ;  yet  such  cases  are  too  exceptional  to  justify  the  recommendation  of  such  treatment. 

When  the  patient's  condition  is  such  as  to  forbid  any  hope  of  repair  in  the  wound  taking 
place,  the  operation  for  fistula  should  be  set  aside  ;  but  the  existence  of  pulmonary  mis- 
chief, if  not  far  advanced,  is  no  argument  against  its  adoption  ;  nay,  it  may  be  made  use 
of  as  an  argument  in  favor  of  surgical  interference — recent  investigations,  as  already 
alluded  to  in  an  early  chapter,  having  indicated  that  the  long  existence  of  suppuration  is 
liable  to  set  up  tuberculous  disease.  Practically,  however,  it  is  undoubtedly  true,  that 
fistula  may  be  divided,  and  heal  in  far  from  healthy  subjects,  and  the  general  health 
improve  after  the  operation.  [I  believe  this  to  be  true,  yet  in  one  instance  where  the 
lung  condition  was  advanced  it  was  impossible  for  me  to  obtain  granulations  of  a  healthy 
character,  and  the  wound  remained  uncicatrized  until  the  patient's  death.] 

Hemorrhoids  or  Piles. 

In  a  clinical  point  of  view,  these  may  be  divided  into  the  "  bleeding"  and  "  non- 
bleeding."  The  former  are  generally  the  internal,  and  composed  of  a  highly  vascular 
tissue,  involving  the  mucous  membrane  of  the  rectum  and  the  submucous  tissue,  with 
enlarged  arteries  and  veins.  Where  the  arterial  element  predominates,  the  tumor  has  a 
bright  red  strawberry  aspect ;  where  the  venous,  a  dusky  hue.  They  are  closely  allied  to 
nasvoid  structure  and  discharge  arterial  blood. 

The  non-bleeding  or  external  piles  are  composed  of  the  loose  folds  of  skin  that  surround 
the  anus  ;  or  a  varicose,  inflamed,  or  ruptured  vein.  When  inflamed,  these  folds  become 
cedematous  and  infiltrated  with  organized  inflammatory  products,  and  appear  as  fleshy 
growths  of  various  degrees  of  density.  The  venous  hemorrhoids  also  become  swollen,  and 
appear  as  bluish,  tense,  and  painful  tumors.  When  in  an  active  state,  they  may  encroach 
upon  the  mucous  membrane  of  the  rectum  and  appear  as  large  as  a  walnut,  but,  as  a  rule, 
they  are  about  the  size  of  a  nut.  They  rarely  give  rise  to  much  annoyance  when  cleanli- 
ness is  observed  ;  but,  under  other  circumstances,  they  cause  much  local  irritation.  When 
swollen  or  inflamed,  however,  they  give  great  distress  from  the  sensitive  condition  of 
the  skin  at  these  parts.  External  piles  also  are  occasionally  the  cause  of  hemorrhage, 
the  blood  at  times  coming  direct  from  an  ulcerated  vein,  and  is  then  venous.  At  other 
times  it  will  be  profuse,  but  its  exact  seat  is  not  so  evident.  The  flow  comes  from  between 
the  pendulous  flaps  of  skin,  and  ceases  when  they  have  been  removed. 

The  Treatment  of  these  external  piles  is  simple,  and  excision  is  the  only  radical  cure. 
The  pendulous  flaps  of  skin  that  surround  the  anus  may  be  removed  with  a  pair  of  sharp 
scissors,  the  tumor  having  been  drawn  forward  with  a  pair  of  forceps.  These  incisions 
should  be  made  in  lines  radiating  towards  the  anus.  When  coagulated  blood  has  been 
poured  out  into  the  pile  and  a  tense  painful  tumor  exists,  it  may  be  punctured  or  laid  open 
with  a  lancet ;  bleeding,  when  it  occurs,  being  easily  arrested  by  cold  and  moderate  pres- 
sure. When  the  pile  is  inflamed,  leeching  often  gives  comfort,  and  the  application  of  a 
poultice,  covered  with  the  extract  of  opium  gives  relief.  When  the  part  suppurates,  the 
abscess  may  be  opened. 

In  the  early  stage  of  the  affection,  local  cleanliness,  the  abstinence  from  highly  seasoned 
food  and  strong  wines  are  mostly  sufficient,  the  bowels  being  kept  clear  by  enemata,  or 
the  occasional  dose  of  a  mild  aperient,  such  as  the  compound  rhubarb  pill  before  dinner, 
some  saline  purgative  water  or  electuary.  When  local  irritation  exists,  an  ointment  com- 
posed of  equal  parts  of  zinc,  nitrate  of  mercury,  and  subacetate  of  lead  is  very  valuable, 
some  recommend  also  the  compound  gall  ointment.  An  ointment  of  zinc  and  the  extract 
of  belladonna  is  very  useful. 

Internal  piles  are  very  insidious  in  their  growth  ;  so  insidious,  indeed,  that  bleeding 
is  often  the  first  symptom  that  attracts  notice.  On  inquiry,  however,  it  may  generally  be 
made  out  that  constipation  has  been  the  normal  condition,  and  that  irritation  about  the 
anus,  with  a  feeling  of  heat  and  fulness  in  the  parts,  had  previously  existed.  These  piles 
often  appear  after  parturition.  When  the  parts  inflame,  there  will  be  throbbing,  and  pain 
in  defecation  ;  when  they  protrude,  there  will  be  one,  two,  three,  or  more  masses  of  thick- 
ened mucous  membrane  with  na:void  structure,  presenting  either  a  smooth  and  tense,  or  a 


532 


HEMORRHOIDS. 


Fig.  321.  reticulated  surface.    Sometimes  there  will  be  oozing 

of  blood  from  the  whole  surface,  or  the  blood  may 
spurt  from  a  distinct  orifice.  The  blood  is  almost 
always  red  and  arterial,  and  tlie  mucous  projection 
is  surrounded  by  skin,  more  or  less  pendulous,  oede- 
matous,  or  infiltrated  with  inflammatory  products 
(Fig.  321). 

When  the  parts  are  not  inflamed,  this  hemor- 
rhoidal mass  may  protrude  only  during  defecation, 
and  return  naturally,  or,  after  a  little  pressure.  When 
the  disease  has  been  of  long  duration,  the  pile  may 
protrude  on  the  slightest  exertion,  even  on  the  pa- 
tient assuming  the  erect  posture  or  on  coughing ;  the 
whole  mucous  membrane  of  the  rectum  often  partici- 
pating in  the  prolapse,  and  adding  to  the  discomfort, 
internal  hemorrhoids.  The  pain  attending  the  development  of  these  piles 

varies  vastly,  small  hemorrhoids  often  giving  rise  to 
severe  local  distress,  while  the  larger  cause  but  little.  An  inflamed  pile  is,  however, 
always  painful,  and  a  prolapsed,  strangulated,  inflamed  one  the  most  of  all.  Where  pain 
is  excessive,  and  more  particularly  after  defecation,  there  is  a  strong  probability  that  a 
fissure  or  ulcer  complicates  the  case. 

The  amount  of  hemorrhage  bears  no  proportion  to  the  extent  of  the  disease.  In  one 
of  the  worst  cases  of  hemorrhage  I  ever  saw,  in  which  a  lady  was  blanched  and  almost 
pulseless,  the  pile  was  not  larger  than  half  a  nut ;  it  was  of  the  reticulated  kind,  and  the 
blood  spurted  out  from  a  vessel  as  large  as  the  radial  artery.  On  the  removal  of  the  pile, 
a  complete  recovery  ensued.  On  the  other  hand,  it  is  remarkable  to  what  an  extent  the 
local  disease  may  develop  in  some  cases  without  producing  excessive  bleeding. 

The  bleeding,  as  a  rule,  takes  place  after  the  action  of  the  bowels,  and  covers  the 
motion  ;  occasionally  it  precedes  it ;  but  in  many  instances,  it  is  quite  independent  of  all 
action  of  the  bowels,  blood  flowing  on  the  patient  assuming  the  erect  posture,  or  at  odd 
times  without  any  such  cause. 

The  amount  of  blood  said  to  have  been  lost,  under  these  circumstances,  is  somewhat 
remarkable,  writers  upon  these  subjects  relating  the  loss  of  "  three  chamber-potfuls," 
"  eight  or  nine  pounds,"  &c.  Doubtless,  in  many  of  these  accounts  there  is  exaggera- 
tion ;  still,  all  surgeons  must,  at  times,  be  astonished  at  the  loss  of  blood  that  takes  place 
in  these  cases  daily,  sometimes  for  years,  but  with  little  apparent  interference  with  the 
general  health. 

The  discharge  of  a  thick  mucus  from  the  anus  is  a  frequent  accompaniment  of  this 
affection,  and  of  a  muco-purulent  secretion  when  ulceration  complicates  the  case. 

Urinary  irritation,  and  at  times  retention,  in  both  male  and  female  subjects,  often  add 
to  the  distress,  and  in  women  ivomb  complications  produce  the  same  effect. 

Nerve  pains  passing  upwards  to  the  loins,  hips,  and  round  the  sacrum,  or  even  down- 
wards to  the  heel  and  sole  of  the  foot,  are  likewise  met  with.  Brodie  gives  a  case  in 
which  the  heel  pain  was  the  most  prominent  feature. 

What  are  called  dyspeptic  symptoms  are  almost  always  present,  the  assimilating  organs 
suffering  as  well  as  the  circulatory  and  nervous  systems. 

This  affection  is  usually  met  with  after  puberty.  In  early  life,  men  are  probably  more 
liable  to  it  than  women,  but,  after  forty-five,  both  appear  equally  liable. 

Constipation  has  probably  an  important  influence  in  causing  the  disease  and  certainly 
in  increasing  it,  but  sedentary  occupations  and  high  living  appear  to  have  a  stronger 
effect.  In  the  prosperous  classes  of  society  this  malady  is  said  to  be  common,  although 
in  the  poor,  daily  hospital  experience  does  not  help  to  confirm  the  notion  that  it  is  rare. 
Whatever  tends  to  retard  the  flow  of  blood  from  the  hemorrhoidal  veins,  such  as  preg- 
nancy and  abdominal  tumors,  aggravates  the  disease,  and  whatever  tends  to  keep  up 
irritation  in  the  rectum,  such  as  drastic  purgatives,  worms,  and  pungent  food,  acts  in  a 
similar  manner. 

A  pile  may  be  mistaken  for  a  polypus,  but  the  smooth,  firm  surface  and  pedunculated 
form  of  the  latter  will  reveal  its  true  nature.  Again,  a  ring  of  piles  might  be  confounded 
with  prolapse  of  the  rectum,  but  the  uniform  smooth  and  generally  non-bleeding  surface 
of  the  latter,  with  its  broad  attachments,  ought  to  be  enough  to  prevent  the  error. 

External  piles  when  ulcerated  may  also  assume  very  much  the  aspect  of  venereal  anal 
outgrowths,  which  can  be  made  out  only  by  the  history  of  the  case  and  other  clinical' 
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symptoms.  Finally,  it  must  not  be  forgotten,  that  hemorrhoids  may  be  merely  a  conse- 
quence of  another  disease,  such  as  stricture  of  the  rectum. 

Treatment  All  piles  do  not  require  removal.    In  the  early  period  of  their  growth 

they  may  be  so  successfully  treated  by  what  is  called  palliative  treatment  as  to  render 
more  active  measures  unnecessary ;  and,  in  the  very  cachectic  and  diseased,  it  may  not 
be  expedient  to  do  more  than  relieve  ;  although  it  must  be  added,  that  unless  organic  dis- 
ease exists  to  threaten  life,  there  are  few  general  conditions  of  a  patient  that  forbid  the 
removal  of  a-  severe  bleeding  pile.  Again,  when  piles  occur  in  plethoric  subjects  who 
are,  perhaps,  what  has  been  described  as  apoplectic  or  gouty,  and  an  attack  of  them  is 
preceded  by  constitutional  disturbance  and  followed  by  relief,  the  surgeon  should  be  care- 
ful in  checking  suddenly  the  flow  of  blood,  as  such  a  measure  is  undoubtedly  sometimes 
followed  by  alarming  constitutional  symptoms,  though  such  cases  are  rare. 

The  palliative  or  general  treatment  of  piles  means  attention  to  diet ;  the  giving  up  of 
high  living,  and  the  taking  of  simple  nutritious  food  in  moderation,  beer  and  spirits  in 
particular  being  avoided. 

The  bowels  should  be  regulated  by  the  Mistura  Olei  already  described  (p.  528),  or 
by  castor  oil,  rhubarb  and  magnesia,  or  some  saline  medicine  or  mineral  water,  such  as 
Vichy,  Friedrichshall,  or  Pullna.  and  when  these  fail,  by  enemata.  Indeed,  the  daily 
enema  of  cold  water  or  the  use  of  the  rectum  plug  through  which  cold  water  is  allowed 
to  flow  is  of  great  value.  Violent  purgation,  more  particularly  by  aloes  and  colocynth, 
should  be  avoided.  Some  prescribe  copaiba,  but  its  nauseous  qualities  forbid  its  general 
use.  The  confections  of  senna  or  sulphur  are  useful,  and  that  of  black  pepper  (Ward's 
paste)  has  been  always  popular.  A  mixture  of  confection  of  senna  sj,  confection  of 
sulphur  §j,  powder  guaiacum  5'j>  a°d  treacle,  is  very  beneficial.  Dr.  Cleland  recom- 
mends (  'Practitioner,'  Jan.,  1876)  the  use  of  the  liquor  bismuth  3ib  mixed  with  of 
starch,  as  an  enema,  to  be  used  at  night  in  prolapsus  recti.  In  piles,  both  in  the  child 
and  adult,  drachm  doses  of  glycerine,  combined  with  15  grains  of  citric  acid  and  some 
vegetable  bitter  three  times  a  day,  may  be  administered. 

When  the  secretions  of  the  liver  and  intestines  are  unhealthy,  a  little  blue  pill  or  gray 
powder  and  chalk  at  bedtime  are  sometimes  of  use,  some  bicarbonate  of  potash  in  gentian 
or  calumba  assisting  recovery. 

Absolute  local  cleanliness  should  always  be  observed,  and  the  recumbent  position 
assumed  after  defecation,  the  prolapsed  pile  being  always  reduced  at  once  by  gentle  pres- 
sure. By  these  different  means  an  attack  of  piles  may  pass  away  never  to  return,  or  to 
do  so  after  a  long  interval ;  but  even  in  the  worst  cases  relief  may  be  given. 

When  the  piles  are  inflamed  the  application  of  leeches  occasionally  gives  great  relief, 
bleeding  being  encouraged  by  hot  fomentations  ;  such  means,  however,  are  rarely  called 
for,  the  complete  washing  out  of  the  lower  bowel,  rest,  and  fomentations  being  generally 
sufficient.  In  some  cases  the  application  of  ice  in  a  cup-sponge  gives  more  relief  under 
these  circumstances  than  any  other  remedy. 

When  the  prolapsed  internal  piles  are  strangulated  by  the  sphincter  spasmodically  con- 
tracting around  the  mass,  sloughing  of  the  whole  may  take  place.  Under  these  circum- 
stances, great  pain  is  caused  by  the  tension  of  the  parts,  and  on  one  occasion  I  was 
tempted  to  cut  off'  with  scissors  some  of  the  projecting  portions,  when  the  relief  was  so 
marked  that  I  would  repeat  it  under  the  same  circumstances,  though  to  adopt  this  practice 
Avith  safety,  the  pile  must  be  in  the  condition  that  precedes  its  death.  When  this  slough- 
ing takes  place,  a  cure  may  follow.  During  the  sloughing  process,  a  poultice  is  the  best 
application. 

The  mucous  discharge  from  the  bowel  in  long-existing  piles  can  only  be  met  by  ene- 
mata and  the  application  of  astringents,  an  ointment  of  tannic  acid  ten  grains  to  the  ounce, 
of  gall  and  opium,  or  of  extract  of  rhatany,  half  a  drachm  to  the  ounce  of  lard  or  sperma- 
ceti, being  good  local  applications.  The  occasional  introduction  of  a  suppository  of  tannic 
acid  into  the  rectum  is  likewise  a  valuable  expedient  ;  and  an  enema  of  alum  or  tannin, 
five  grains  to  the  ounce,  is  also  serviceable.  Allingham  speaks  highly  of  an  ointment  of 
the  persulphate  of  iron,  half  a  drachm  to  one  drachm  of  the  unguentum  cetacei,  or,  as  a 
lotion,  twenty  grains  to  an  ounce. 

Surgical  Treatment. 

Unless  the  general  condition  of  the  patient  forbids,  all  piles,  external  or  internal,  should 
be  removed,  when  they  not  only  give  local  annoyance,  but  by  the  hemorrhage  produced 
they  upset  the  general  health  of  the  patient  and  induce  weakness.  To  accomplish  this 
many  means  are  at  our  disposal. 
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External  hemorrhoids  ought  to  be  removed  by  abscission. 

Internal  piles  ought  never  to  be  excised,  but  destroyed  by  the  galvanic  or  actual 
cautery,  or  ligatured.  In  the  hands  of  many  surgeons,  the  ligature  still  holds  its  ground, 
but  with  as  many  it  has  been  nearly,  if  not  altogether,  superseded  by  the  cautery.  In  a 
few  cases  nitric  acid  is  of  service.  I  have  used  the  ligature  only  in  exceptional  cases  for 
at  least  fourteen  years.  In  Paris,  a  plan  of  treatment  has  been  successful,  which  claims 
attention,  as  it  receives  the  support  of  M.  Vernueil.  It  consists  of  forced  anal  dilatations, 
either  by  the  thumbs  of  the  surgeon  or  by  means  of  a  dilator,  the  piles  withering  after  one 
full  dilatation  of  the  anus.     ('Union  Medicale,'  March  6,  1877.) 

The  ligature  The  hemorrhoidal  tumors  having  been  made  to  protrude  by  the 

patient  straining  over  a  stool  containing  hot  water,  or  by  an  enema  of  warm  water,  he 

should  be  placed  on  his  side  with 
Fig.  322.  his  legs  drawn  up  and  the  parts 

well  brought  into  view  by  an  as- 
sistant separating  the  buttocks. 
The  surgeon  should  then  grasp 
the  base  of  the  tumor  that  is  to  be 
ligatured  by  a  fair  of  forceps  such 
as  that  figured  (Figs.  322,  323), 
and  separate  the  pile  from  the 
skin   and   submucous  tissue  by 
scissors,  subsequently  transfixing 
it  with  a  needle  armed  with  a 
double  ligature  either  of  silk  or 
hempen  cord.     He  should  then 
divide  the  cord  and  tie  the  pile 
tightly  in  halves,  cutting  off  with 
scissors  half  at  least  of  the  stran- 
gulated   portion   before  finally 
tightening  the  second  ligature  ;  a 
second  or  third  mass  should  be 
similarly  treated,  the  ends  of  the  ligatures  cut  off,  and  the  whole  then  returned  within  the 
sphincter.    The  surgeon  should  be  careful  to  include  in  his  ligature  all  the  diseased  tissue, 
and  when  this  has  not  been  done  with  the  forceps  it  is  better  to  pass  a 
needle  or  tenaculum  through  the  base  of  the  pile  higher  up,  round 
which  the  ligature  may  be  looped,  than  to  remove  the  forceps  and  re- 
apply it.    He  should  also  take  care  not  to  include  any  of  the  external 
skin. 

The  ligatures  may  be  expected  to  separate  about  the  seventh  or  tenth 
day,  and  they  should  always  be  allowed  to  slough  off. 

After  the  operation  an  opiate  may  be  given  or  a  full  dose  of  chloral 
(half  a  drachm).  The  bowels  should  be  left  undisturbed  for  at  least  two 
days,  when  a  dose  of  castor  oil  or  other  purge  may  be  administered, 
or,  better  still,  an  enema.  The  horizontal  position  must  be  maintained 
throughout  the  case.  If  oedema  of  the  parts  follow,  ice  may  be  applied, 
or  a  lotion  of  lead  and  opium  ;  belladonna  rubbed  down  with  glycerine 
at  times  gives  relief.  Until  the  bowels  act  the  diet  should  be  simple, 
nutritious,  but  not  stimulating.  This  operation  is  successful,  and  has 
no  special  danger,  though  it  is,  perhaps,  more  tedious  than  the  treat- 
ment by  cautery,  and  more  painful. 

The  cautery  When  internal  piles  require  removal,  the  clamp 

and  cautery  are,  without  doubt,  the  best  means  to  employ,  and  the 
thermo  cautery,  or  the  galvanic  cautery  when  it  can  be  obtained,  is 
preferable  to  the  actual.  Cusack,  of  Dublin,  suggested  this  practice 
in  1835  ;  but  Henry  Lee  and  Henry  Smith  have  done  more  to  establish 
it  than  any  other  surgeons.  It  is  adopted  as  follows:  The  patient 
having  been  prepared  as  for  the  ligature  and  the  piles  protruded,  the 
anus  is  to  be  dilated  forcibly,  with  the  view  of  allowing  free  manipu- 
lation of  the  piles,  as  well  as  of  preventing  subsequent  spasm  of  the 
sphincter.  Each  mass  is  then  to  be  seized  seriatim  with  the  vulsellum  forceps,  drawn 
clown  and  secured  at  its  base  by  clamps  (Fig.  324,  a  modification  of  Curling's,  being  as 
good  as  any),  the  upper  end  of  the  clamps  presenting  towards  the  anus.   The  projecting  hall 


Fig.  324. 


Clamp  for  hemor- 
rhoids. 
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of  each  mass  must  then  be  cut  off  with  scissors,  the  surface  wiped  dry,  and  the  cautery, 
heated  to  a  white  heat,  applied  to  the  surface ;  the  whole  projecting  portion  being  burned 
down  to  the  level  of  the  clamp,  a  dense  eschar  is  thus  formed.  When  the  thermo  or  gal- 
vanic cautery  cannot  be  had,  the  actual  cautery  iron  ought  to  be  employed,  a  second  being 
at  hand  to  use  as  the  first  cools.  [The  pile  should  not  be  shaved  off  close  to  the  clamp, 
but  a  stump  must  be  left  to  be  seared  with  the  cautery.] 

The  eschar  is  more  solid  and  firm  after  the  thermo  or  galvanic  than  after  the  actual 
cautery ;  it  is  likewise  followed  by  less  pain,  the  heat  being  so  intense  as  to  destroy  all 
sensibility.    Ample  experience  with  both  has  convinced  me  of  this  fact. 

As  each  mass  is  destroyed,  the  clamp  should  be  removed,  care  being  taken  not  to  dis- 
turb the  eschar.  When  all  have  been  treated,  with  the  finger  well  greased  the  whole 
projecting  mass  may  be  returned  into  the  rectum,  it  being  a  good  plan  at  this  moment  to 
return  with  it  a  suppository  of  morphia  to  soothe  pain. 

The  patients  should  be  kept  at  rest  for  at  least  a  week  after  this  operation,  but  they  will 
often  be  anxious  to  go  about  much  sooner,  saying  that  they  feel  quite  well.  A  fortnight 
is  the  average  time  for  convalescence,  but  a  wreek  in  good  cases  seems  sufficient.  In  one 
of  the  worst  cases  of  internal  piles  I  ever  treated  I  applied  the  clamp  to  four  masses  and 
burned  them  down  as  described  with  the  galvanic  cautery.  After  the  first  day  all  pain 
had  gone  ;  on  the  fourth  the  bowels  acted  naturally  without  the  slightest  inconvenience, 
and  in  a  week  the  man  was  up,  no  single  drawback  having  taken  place.  Such  a  case, 
however,  is  exceptionally  good  even  for  the  cautery.  [There  seems  to  be  less  frequent 
retention  of  urine  than  when  the  treatment  by  ligature  has  been  employed.] 

The  after-treatment  is  the  same  as  in  ligature,  the  local  application  of  ice,  perhaps, 
giving  greater  comfort. 

In  not  a  few  examples  of  internal  hemorrhoids,  where  one  or  two  sessile  masses  alone 
existed,  I  have,  by  means  of  a  speculum,  without  the  aid  of  a  clamp,  applied  the  galvanic 
or  thermo  cautery  to  their  services  direct,  and  in  others  I  have  merely  punctured  them. 
Nothing  but  good  results  have  followed  the  practice,  and  I  am  disposed  to  think  in  such 
cases  it  is  the  best  to  adopt.  A  good  sound  eschar  forms  at  once,  and,  on  its  removal,  a 
recovery  takes  place. 

Demarquay  ('  Gaz.  de  Paris,'  1860)  merely  passed  a  hot  iron  over  the  surface  of  the 
pile  to  produce  a  superficial  eschar.  He  advised  also  linear  ecrasement  where  the  piles 
only  protrude  on  defecation  and  can  be  replaced,  where  the  sphincter  is  not  relaxed,  nor 
the  mucous  membrane  of  the  rectum  prolapsed.    In  all  other  cases  he  prefers  the  cautery. 

When  nitric  acid  is  used,  the  patient  should  be  prepared  and  treated  in  the  same  way  as 
for  the  cautery ;  the  acid  should  be  applied  with  a  piece  of  wood  to  the  diseased  surface 
instead  of  the  hot  iron.  The  spoon-shaped  clamp  forceps  are  probably  the  best  to  use  under 
these  circumstances.  After  the  application  of  the  acid  the  parts  should  be  well  oiled  and 
returned.  This  practice  was  suggested  by  Dr.  Houston,  of  Dublin,  in  1857.  To  small, 
flat,  strawberry-looking  internal  hemorrhoids,  this  plan  of  treatment  is  very  applicable, 
but  is  not  so  satisfactory  as  the  cautery.  I  never  now  employ  it.  Ulcerating  piles  may 
be  treated  in  the  same  way  as  others. 

When  a  fissure  or  painful  ulcer  coexists  with  hemorrhoids,  its  base  should  be  divided 
before  the  operation  for  hemorrhoids  is  undertaken,  or,  what  is  better,  lacerated  by  forcible 
dilatation  of  the  anus. 

In  operating  on  internal  piles  the  surgeon  must  be  careful  not  to  take  the  everted  and 
possibly  oedematous  skin  that  encircles  the  mucous  hemorrhoidal  mass  for  external  piles, 
and  remove  it.  This  should  on  no  account  be  touched.  Pendulous  external  hemorrhoids 
can  also  be  taken  away  at  the  same  time. 

In  rectal  operations  when  an  anaesthetic  is  employed,  the  patient  requires  to  be  brought 
completely  under  its  influence,  and  in  this  condition  the  surgeon  loses  the  valuable  aid  a 
patient  can  give  in  protruding  the  hemorrhoidal  mass,  consequently  a  greater  dragging 
force  is  necessitated  to  bring  the  parts  well  into  view.  On  the  whole,  as  large  operations 
are  painful  and  somewhat  tedious,  it  is  probably  advisable  to  use  the  drug. 

Local  anaesthesia  in  these  operations  is  worse  than  a  delusion  except  for  the  removal 
of  external  piles,  but  it  is  of  use  to  assist  their  reduction  when  inflamed  and  oedematous, 
and  to  give  relief  after  operation. 

With  respect  to  the  danger  of  operating,  it  is  but  small ;  fatal  cases  have  followed  both 
the  ligature  and  cautery,  though  the  advocates  of  the  latter  say  it  is  safer  than  the  former.* 
Mr.  Henry  Smith,  who  has  operated  by  the  actual  cautery  in  400  cases,  had  only  four 
deaths.    On  the  whole,  the  operation  for  piles  is  a  most  satisfactory  one,  and  contains  no 
greater  element  of  danger  than  any  other. 
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[Injection — The  submucous  injection  of  tincture  of  iron,  or  of  strong  carbolic  acid, 
which  would  doubtless  be  better,  has  of  late  been  suggested.  A  hypodermic  syringe  is 
used,  and  its  point  thrust  directly  into  the  tumor.  I  should  feel  inclined  to  apply  some 
form  of  clamp  before  the  injection,  and  retain  it  until  coagulation  has  occurred.] 


Prolapsus  Recti. 

This  is  met  with  in  every  degree  of  severity,  from  the  mere  protrusion  of  a  ring  of 
mucous  membrane  through  the  anus  (Fig.  325)  to  the  prolapse  of  even  a  foot  of  entire 

bowel.    In  children  a  mild  form  is  very  common  ;  but 
Fig.  325.  it  is  usually  a  symptom  either  of  some  urinary  irritation, 

such  as  a  stone,  or  that  caused  by  a  long  or  adherent 
prepuce  ;  worms,  constipation,  dysentery,  a  polypus,  or 
any  rectal  irritation  may  likewise  induce  it,  as  may  a 
cough  in  very  feeble  subjects  where  the  sphincter  has 
lost  its  tone.  One  of  the  worst  cases  I  have  ever  seen 
in  an  adult  was  due  to  the  existence  of  a  villous  polypus 
high  up  the  rectum,  the  straining  accompanying  the 
affection  and  the  hemorrhage  being  very  severe,  but  a 
rapid  recovery  ensued  on  the  removal  of  the  growth.  In 
another  case,  that  of  a  lady,  where  the  bowel  had  come 
down  for  sixteen  years  accompanied  with  daily  hemor- 
rhage, and  in  which  walking  was  rendered  impossible 
from  the  extent  of  prolapse  (about  six  inches  of  bowel) 
the  removal  of  the  mucous  membrane  in  three  portions 
Prolapsus  recti.  by  clamp  and  cautery  rapidly  effected  a  cure. 

To  ascertain  the  true  cause  of  the  affection,  conse- 
quently, is  the  first  aim  of  the  surgeon,  the  treatment  being  then  comparatively  simple. 
On  its  removal  the  prolapse  rapidly  disappears. 

Treatment  "Whenever  the  bowel  comes  down  it  should  be  returned,  which  can 

usually  be  readily  effected  by  placing  the  patient  in  the  recumbent  posture  and  pressing 
with  oiled  fingers  flat  upon  the  part.  In  children,  the  utmost  gentleness  should  be  em- 
ployed, for  with  pain,  resistance  is  produced,  and  with  it  increased  difficulty  in  reduction. 
Under  all  circumstances  the  patient  should  be  kept  in  the  recumbent  posture.  The  bowels 
should,  in  children,  be  relieved  lying  down,  and  in  adults,  the  horizontal  posture  ought 
always  be  assumed  after  natural  relief.  Brodie  advised  nocturnal  relief  of  the  bowels  to 
be  encouraged  with  this  object.  When  the  parts  have  been  down  for  some  time,  the 
greatest  trouble  is  often  experienced  in  their  reduction,  indeed,  sometimes  it  is  impossible; 
although,  with  the  patient  under  chloroform,  success  may  attend  the  gentlest  efforts  when 
forcible  attempts  had  previously  failed.  When  the  bowel  has  been  reduced,  a  good  pad, 
fastened  on  with  a  T-bandage  will  keep  it  in  place,  or  the  nates  may  be  fastened  together 
with  some  good  bands  of  strapping.  When  the  bowel  is  inflamed  or  ulcerated,  conditions 
that  soon  occur  in  chronic  cases  when  the  patient  goes  about,  some  slight  scarification 
may  be  called  for ;  but  the  application  of  cold  in  the  form  of  ice  is  probably  the  best  treat- 
ment. In  some  obstinate  cases  in  children,  the  free  application  of  the  nitrate  of  silver  in 
stick  to  the  whole  mucous  surface,  previously  wiped  witli  lint  and  subsequently  mopped, 
is  often  followed  by  its  reduction  and  retention.  I  have  never  seen  this  practice  do  harm ; 
and  one  application  has  cured  the  disease.  The  injection  of  three  or  four  ounces  of  water 
made  astringent  with  tannic  acid,  in  the  proportion  of  three  grains  to  the  ounce  ;  or,  with 
tincture  of  iron,  ten  drops  to  the  ounce;  or  of  the  infusion  of  krameria,  or  decoction  of 
oak  bark,  with  or  without  alum,  after  the  bowels  have  been  relieved,  is  a  valuable  adjunct; 
in  adults  the  tannic  acid  suppository  twdce  a  day  is  useful,  as  also  the  application  of  the 
tannic  acid  glycerine  before  its  reduction.  A  mixture  of  the  solution  of  perchloride  of 
iron  with  twro  of  glycerine  is  likewise  a  good  application.  Costiveness  should  never  be 
allowed,  enemata  being  used  to  keep  the  bowels  empty,  or  the  mildest  laxatives,  as  rhu- 
barb, castor  oil,  or  some  natural  saline  waters  as  the  Pullna,  or  Friedrichshall.  To  give 
the  bowel  tone,  tonics,  as  a  rule,  are  required,  nux  vomica  being  probably  the  best,  either 
alone  or  in  combination  with  iron.  I  have  never  employed  this  drug  in  children,  though 
some  surgeons  speak  highly  of  it,  as  the  simpler  tonics  usually  suffice.  In  children,  as  an 
alterative,  rhubarb,  soda,  and  calumba  mixture  is  to  be  recommended.  In  more  severe 
cases  of  prolapse,  the  application  of  nitric  acid  in  vertical  stripes  is  very  valuable,  or 
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what  is  better,  the  galvanic  cautery  similarly  applied.  In  bad  eases,  it  may  be  necessary 
to  remove  three  or  four  vertical  folds  of  mucous  membrane  with  the  clamp  and  cautery, 
as  for  piles.  Copeland  suggested  the  practice,  although  he  removed  the  mucous  membrane 
by  means  of  the  ligature  ;  Brodie  improved  upon  it  by  adopting  nitric  acid  ;  and  modern 
surgeons  have  still  further  simplified  the  treatment  by  introducing  the  clamp  and  cautery, 
galvanic  or  actual.  Few  operations  in  surgery  are  more  successful  than  this,  and  although 
in  children  it  is  probably  never  required,  yet  in  adults  it  should  never  be  rejected  except 
for  the  same  causes  as  operations  for  hemorrhoids.  In  very  extreme  cases  of  prolapse,  the 
linear  cauterization  of  the  prolapsed  bowel  may  be  advantageously  employed. 

The  treatment  of  such  a  case  would  be  precisely  similar  to  that  laid  down  in  the  last 
section  for  piles. 

Polypus  of  the  Rectum. 

This  is  not  so  rare  a  disease  as  authors  would  lead  us  to  believe.  In  the  adult  it  proba- 
bly is  a  rare  affection,  but  in  the  child  it  is  the  principal  cause  of  hemorrhage  from  the 
bowel,  and  from  this  fact,  cases  of  polypus  have  been  doubtless  put  down  as  those  of  piles. 
These  growths  are  generally  found  in  children  under  ten  years  of  age.  In  hospital  prac- 
tice they  are  mostly  seen  in  the  out-patient  department.  They  appear  to  be  more  com- 
mon in  male  than  in  female  subjects,  since  out  of  eighteen  cases  I  have  analyzed  from  my 
note-book,  fourteen  were  males,  thirteen  were  in  children  under  ten,  and  five  in  adults. 
These  vary  in  size  from  that  of  a  pea  to  a  large  cherry,  and  grow  from  the  submucous 
tissue,  being  covered  by  the  mucous  membrane.  When  far  beyond  the  reach  of  the 
sphincter,  and  small,  they  probably  do  not  cause  any  inconvenience,  though  when  large, 
they  may  give  rise  to  straining  of  the  bowel,  prolapsus  recti,  and  even  intussusception. 
One  of  the  worst  examples  of  prolapsus  recti  I  have  ever  been  called  upon  to  treat,  was 
due  to  the  presence  of  a  fibrous  polypus  situated  some  inches  up  the  bowel  in  a  man  50 
years  of  age,  who  had  suffered  from  it  for  twenty  years.  He  was  cured  by  the  removal 
of  the  growth.  Mr.  Pollock  ('  Holmes's  Syst.,'  vol.  iv,  ed.  2)  has  given  a  case  in  which 
intussusception  took  place,  and  in  another  I  have  to  relate  the  same  result  ensued.  As 
they  near  the  sphincter  local  irritation  and  hemorrhage  are  produced,  the  growth  appear- 
ing often  at  the  anus  as  a  pink  or  red  cherry.  Blood  sometimes  flows  from  the  anus  only 
during  defecation,  at  other  times  quite  independently  of  it.  When  the  polypus  is  low 
down,  there  is  usually  with  the  blood  a  free  discharge  of  mucus. 

"Whenever  a  child  is  brought  with  these  symptoms,  a  local  examination  should  be  made, 
and  to  do  this  efficiently  the  surgeon  should  sweep  his  finger  completely  round  the  walls 
of  the  bowel,  having  passed  it  well  into  the  rectum.  By  doing  this,  the  polypus  will  be 
dragged  from  its  attachment  and  its  pedicle  made  tense.  Sometimes  several  polypi  exist 
together.  I  have  on  one  occasion  removed  three.  They  are  made  up  of  fibro-cellular 
tissue,  being  more  or  less  fibrous  according  to  the  age  of  the  patient ;  but  in  the  adult  the 
fibrous  element  predominates. 

When  a  polypus  has  been  discovered,  its  removal  is  the  only  correct  practice.  In 
children,  when  I  detect  them  with  the  finger,  I  generally  manage  to  hook  them  down, 
and  in  doing  so  they  often  break  off.  I  have  never  seen  any  bleeding  follow  this  measure. 
On  several  occasions  when  I  have  brought  the  growth  external  to  the  sphincter,  the  action 
of  the  muscle  has  broken  it  away,  and  in  this  manner,  many  cases  of  polypi  are  naturally 
cured.  When  they  do  not  break  off,  a  ligature  may  be  applied  to  the  pedicle,  but  it  is 
well  to  cut  off  the  growth  after  its  application  beyond  the  knot.  In  adults,  the  ligature 
should  always  be  employed. 

On  the  removal  of  the  disease  the  symptoms  disappear,  but  when  they  continue,  a 
second  polypus  will  generally  be  found. 

Villous  growths  are  occasionally  met  with  in  the  rectum  as  in  other  parts  of  the 
large  intestine,  and  when  low  down  they  give  rise  to  violent  straining  and  hemorrhage. 
This  straining  may,  indeed,  give  rise  to  an  intussusception  of  the  bowel,  or  to  prolapsus 
recti.  This  was  well  exemplified  in  the  case  of  a  woman,  aet.  43,  whom  I  had  under  my 
care  in  June,  1867.  She  had  suffered  from  prolapsus  recti  after  every  motion  for  twenty 
years,  with  more  or  less  bleeding,  this  straining  at  times  being  most  distressing.  When  I 
saw  her,  the  bowel  was  down  for  about  nine  inches  ;  blood  was  then  passing,  and  the  pain 
was  great.  I  made  a  careful  examination,  but  failed  to  find  anything.  I  reduced  the 
prolapsus,  and  prescribed  rest.  On  my  second  visit,  with  the  bowel  only  down  a  very 
little,  I  examined  her  again,  and  with  my  finger  could  just  touch  a  new  growth.  With 
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a  pair  of  long  forceps  I  took  hold  of  it  and  brought  it  down,  finding  a  splendid  specimen 
of  the  villous  polypus.    I  put  a  ligature  round  its  base  at  once,  and  cut  off  the  growth. 


Fig.  326. 


Fig.  327. 
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Villous  polypus  of  rectum. 
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Dr.  Moxon's  Report  on  Villous  Growth,  with  drawings. 

Vertical  section  of  polypus  through  the  line  a,  Fig.  326, 
showing  vascular  simple  and  compound  villi,  covered  with  a 
columnar  epithelium  ;  large  vessels  in  the  base  on  which  the 
villi  rest  ;  and  sections  of  the  follicles  of  Lieberkiihn.  This 
section  represents  half  the  thickness  of  a  lobule  of  the  polypus 


No  single  unfavorable  symptom  had  to 
be  recorded  subsequently;  all  her  former 
troubles  at  once  disappearing  and  a  com- 
plete recovery  ensued.  In  June,  1870, 
this  woman  was  still  well.  The  growth 
is  illustrated  in  Fig.  326,  with  the  micro- 
scopical appearances  (Fig.  327),  and  Dr. 
Moxon's  report. 

Condylomata  are  also  very  common 
about  the  anus,  and  are  mostly,  but  not  seen  by  H-inch  power 
always,  syphilitic,  the  irritation  of  dirt 
being  probably  sufficient  to  produce  them.    In  children  they  seem  to  come  from  the  irri- 
tation of  worms. 

Cleanliness,  the  application  of  nitrate  of  silver,  and  the  dusting  of  their  surfaces  with 
calomel  or  oxide  of  zinc,  generally  produce  a  rapid  cure.  Vegetations  due  to  the  irritation 
of  acrid  discharges,  such  as  gonorrhoea  or  syphilis,  require  to  be  excised. 

Warty  growths  are  also  met  with  about  the  anus  as  on  other  cutaneous  surfaces. 
Sometimes  they  grow  to  a  great  extent  and  then  require  excision.  I  have  removed  a 
mass  the  size  of  a  fist. 

Pruritus  ani  should  generally  be  looked  upon  as  a  symptom  of  some  rectal  or  intes- 
tinal irritation,  constipation,  or  rectal  disease.  It  is  always  a  source  of  great  distress,  the 
most  distressing  being  those  in  which  the  symptoms  occur  at  night  in  bed  preventing 
sleep.  The  best  application  I  know  for  its  relief  is  a  cold  sponge,  and,  having  dried  the 
parts,  the  unguentum  metallorum  made  of  equal  parts  of  zinc,  nitrate  of  mercury,  and 
subacetate  of  lead  ointments.  Some  recommend  a  lotion  of  the  nitrate  of  silver,  ten  to 
fifteen  grains  to  the  ounce.  Zinc  and  opium  ointment  is  also  beneficial.  The  application 
of  cold  through  the  rectum  plug  may  also  be  recommended.  These  remedies,  however, 
only  relieve  the  symptom  ;  in  order  to  cure  it  the  cause  must  be  found  out  and  removed. 
[Bromide  of  potassium  with  ointment  of  petroleum  is  recommended  by  Agnew.  Pre- 
parations containing  carbolic  acid  are  valuable  because  of  the  local  anaesthetic  effect  of  the 
latter  article.] 


Ulceration  of  the  Rectum  and  Stricture. 

The  painful  ulcer  of  the  anus  or  anal  orifice  of  the  rectum  has  been  already  noticed, 
and  it  remains  for  us  to  consider  briefly  such  other  forms  of  ulceration  of  the  rectum  as 
are  met  with  in  practice.  They  may  be  described  as  simple,  syphilitic,  and  cancerous. 
Simple  ulceration  is  by  no  means  unfrequent,  and,  when  not  involving  the  anus,  it  gives 
rise  to  symptoms  which  are  usually  looked  upon  as  dysenteric.  The  passage  of  lumpy 
feces  with  blood  and  muco-purulent  discharge  are  the  chief  symptoms.  The  rapid  passage 
of  the  intestinal  contents  through  the  sigmoid  flexure  and  rectum  gives  rise  to  a  slight 
griping  pain,  but  beyond  this,  there  are  few  general  symptoms.  On  examining  a  rectum 
under  these  circumstances,  a  single  ulcer  will  probably  be  found,  but  occasionally  others. 
It  may  be  somewhat  indurated  at  its  edges,  though  its  base  is  not  so  as  a  whole.  It  is  often 
circular,  and  at  times  surrounding  half  the  rectum.    In  the  case  of  a  boy,  set.  10,  under 
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my  treatment,  the  surface  of  the  ulcer  was  so  nodular  that  I  should  have  suspected  its 
cancerous  nature  had  I  met  with  it  in  an  adult,  but  in  this  instance  it  had  existed  for 
many  months,  and  the  granulations  had  assumed  a  polypoid  nature.  It  ended  in  a  recovery. 
These  simple  ulcers  are  also  likely  to  perforate  the  bladder  and  to  induce  recto-vesical 
fistula.  I  have  had  five  such  cases,  and  in  four,  colotomy  was  performed  with  success, 
the  operation  taking  away  the  chief  source  of  distress,  viz.,  the  passage  of  feces  with  the 
urine — prolonging  life,  and  apparently  allowing  the  ulcers  to  heal.  (  Vide  paper  by  author, 
'  Clinical  Soc.,'  1872.) 

These  cases  can  be  treated  by  general  means,  such  as  a  careful  regulation  of  the  diet, 
alkaline  medicines  with  tonics,  the  administration  of  laxatives  such  as  the  mistura  olei  to 
cause  and  maintain  a  soft  condition  of  the  feces,  and  the  daily  administration  of  a  small 
two-ounce  enema  of  starch  and  opium,  or  simple  oil.  The  recumbent  position  should  be 
maintained  as  much  as  possible. 

Under  these  circumstances  a  good  recovery  generally  takes  place. 

"When  these  ulcers  involve  the  anus,  they  give  rise  to  the  same  painful  symptoms  as  the 
painful  ulcer  of  the  anus,  and  must  be  treated  in  a  similar  way,  viz.,  by  division  of  the 
superficial  fibres  of  the  sphincter. 

Syphilitic  diseases  of  the  rectum  is  a  more  common  affection  and  is  met  with 
in  both  sexes  though  more  frequently  in  women  than  in  men,  the  disease  apparently  creep- 
ing from  the  vagina  to  the  rectum.  Occasionally  it  is.  due,  doubtless,  to  direct  introduc- 
tion of  the  poison.  It  appears  as  a  more  or  less  extensive  ulceration  of  the  lower  two 
inches  of  the  rectum ;  and,  as  a  rule,  involving  the  anus,  as  well  as  passing  higher  up  the 
rectum.  It  is  a  disease  of  the  mucous  and  submucous  tissues,  and  is  indicated  in  its  early 
stage  by  a  spongy  induration  of  these  tissues,  and  later  by  ulceration  and  the  discharge  of 
a  highly  irritating  sere-purulent  or  sanguineous  discharge  and  by  a  patulous  anus.  The 
anus  itself  may  also  be  the  seat  of  the  lateral,  flattened,  fleshy,  cutaneous  outgrowth  so 
common  in  syphilis,  or  it  may  be  ulcerated.  It  is  generally  a  disease  of  young  adult  life, 
and  associated  with  some  syphilitic  history.  There  is  almost  always  some  pain  in  the  act 
of  defecation,  some  looseness  of  the  bowels,  and  discharge  of  blood,  pus,  or  mucus. 
Anal  or  vaginal  fistula?  sometimes  complicate  the  case.  In  neglected  cases  where  cicatri- 
zation has  gone  on  with  spreading  ulceration,  there  may  be  constipation  and  some  stric- 
ture ;  indeed,  as  a  cause  of  stricture  of  the  rectum,  this  syphilitic  disease  is  by  no  means 
unusual. 

Treatment  Recognizing  its  syphilitic  origin,  large  doses  of  the  iodide  of  potassium 

ought  to  be  given,  five  grains  three  times  a  day,  gradually  increased  to  ten  or  twenty,  in 
some  bitter  infusion  or  bark  ;  but  when  tonics  are  indicated,  they  may  be  given  in  com- 
bination. [Much  larger  doses  of  iodide  of  potassium  may  be  given  with  benefit.]  The 
bowels  should  be  kept  slightly  loose  by  the  daily  dose  of  olive  oil  or  castor  oil,  so  regulated 
as  not  to  purge,  and  the  daily  employment  of  an  enema  of  starch  or  gruel,  with  or  with- 
out oil,  to  keep  the  parts  clean  and  free  from  the  irritation  of  feces. 

The  recumbent  posture  should  likewise  be  observed,  as  well  as  simple,  nutritious,  but 
not  bulky,  food  taken. 

Locally,  absolute  cleanliness  is  essential.  Where  contraction  exists  or  is  taking  place, 
the  daily  introduction  of  a  bougie  anointed  with  some  mild  mercurial  ointment,  such  as 
the  unguentum  metallorum,  may  be  used  ;  but  for  the  patient,  the  daily  introduction  of  a 
candle  similarly  anointed  is  preferable,  candles  being  made  of  all  sizes.  Nothing  like 
mechanical  dilatation  should  be  thought  of,  as  it  is  dangerous  in  the  extreme.  By  these 
means  a  cure  may  be  effected,  though  such  can  only  be  complete  after  the  treatment  of 
months.  In  very  neglected  or  severe  cases,  a  cure  is  almost  hopeless  without  colotomy. 
I  have  had  some  striking  examples  under  my  care  illustrating  well  the  advantages  of  this 
operation.    The  recognition  of  the  disease  as  syphilitic  is  the  main  point  to  be  made  out. 

Foreign  authors  describe  chancroid  disease  of  the  rectum  as  venereal  and  not  syphilitic  ; 
but  in  this  country  it  is  hardly  recognized.  Such  may,  however,  be  found  amongst  those 
described  as  cases  of  simple  ulceration. 

Cancerous  ulceration  of  the  rectum,  usually  epithelial,  sometimes  villous, 
rarely  carcinomatous,  is  generally  met  with  two  or  three  inches  up  the  bowel.  It  occa- 
sionally occurs  higher  up  and  beyond  the  reach  of  the  finger,  in  the  rectum,  and  occasion- 
ally lower  down,  nearer  the  anus  or  involving  it.  It  is  remarkably  insidious  in  its  origin 
and  uncertain  in  its  progress,  giving  rise  at  first  only  to  such  symptoms  as  are  usually  put 
down  to  constipation,  for  this  symptom  is  the  most  prominent  feature,  while  the  occasional 
pain  and  bearing  down  or  straining  are  looked  upon  as  the  result  of  the  constipation.  In 
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a  general  way  it  is  only  when  some  blood  or  sero-purulent  fluid  has  passed,  with  or  with- 
out a  motion,  that  surgical  aid  is  sought,  and  it  is  under  such  circumstances  that  the  sur- 
geon discovers,  on  making  a  local  examination,  that  such  a  serious  disease  exists. 

The  cancerous  ulcer  can  rarely  be  overlooked,  and  occurs  as  an  indurated,  nodular, 
irregular  mass.  In  its  early  stage  it  has  a  smooth  surface,  in  a  later  ulceration,  the  dis- 
charge, which  is  generally  very  offensive,  being  made  up  of  broken-up  tissue,  blood,  and 
thin  pus.  It  involves,  as  a  rule,  the  whole  circumference  of  the  bowel,  at  others  only  a 
part.  It  is  always  associated  with  some  narrowing  of  the  canal,  which  will  go  on  and 
cause  its  complete  occlusion.  In  September,  1871,  I  attended  with  Mr.  Turner,  of  Ber- 
mondsey,  a  girl,  vet.  18,  who  had  had  insuperable  constipation  for  seven  weeks.  I  opened 
her  colon  in  the  right  loin  with  great  relief,  and  she  was  up  and  about  in  six  weeks.  She 
died  ten  months  after  the  operation  (June,  1872),  with  a  rectum  completely  occluded  from 
cancerous  disease,  and  with  secondary  tubercles  in  the  pelvic  peritoneum.  The  disease 
was  examined  at  the  Pathological  Society  by  the  Committee  on  Morbid  Growths,  and 
was  reported  on  by  Dr.  Hilton  Fagge  and  Dr.  Goodhart.  They  found  it  to  be  of  a  can- 
cerous nature  confined  to  the  peritoneum  and  ovary,  and  only  leading  to  stricture  of  the 
bowel  by  a  secondary  process  of  contraction.  The  stricture  had  an  ulcerated  surface,  but 
the  mucus  membrane  did  not  show  any  cancerous  elements  ('Trans.  Path.  Soc.,'  1875). 
The  symptoms,  indeed,  are  those  of  stricture. 

Treatment — Palliative  treatment  can  alone  be  thought  of,  such  as  the  maintenance 
and  improvement  of  the  general  health  by  diet  and  tonics  ;  the  removal  of  all  local  causes 
of  irritation  by  the  use  of  laxatives  to  render  the  motions  more  liquid  and  consequently 
more  easy  for  evacuation  ;  and  the  relief  of  pain  by  the  use  of  enemata  of  starch  and  opium 
or  by  morphia  suppositories. 

In  the  very  early  stage  of  the  affection  before  ulceration  has  taken  place,  the  use  of 
bougies  may  be  justifiable  and  useful,  but  when  ulceration  exists  they  are  injurious  and 
dangerous.  When  the  obstruction  becomes  a  symptom  of  importance,  surgical  treatment 
will  have  to  be  thought  of;  but  this  will  be  considered  under  the  heading  of  stricture  of 
the  bowel. 

Complications  of  ulceration  All  cases  of  ulceration  of  the  rectum  may  go  on 

to  cause  stricture ;  the  cancerous  cases  to  a  certainty  must,  the  syphilitic  often  do,  and 
the  simple  may  when  extensive.  The  two  latter  cause  a  cicatricial  stricture  resulting 
from  the  contraction  of  the  cicatricial  tissue  in  the  mucous  and  submucous  tissue;  the  first 
producing  a  stricture  by  simple  increment.  They  may  also  all  be  complicated  with  deep- 
seated  abscesses  and  fistula,  and  with  hemorrhoids.  The  surgeon  should  therefore  always 
be  careful  when  treating  these  affections  to  examine  the  rectum  minutely,  as  it  is  only  too 
common  to  meet  with  cases  that  have  been  subjected  to  useless  operations  for  piles  and 
fistula,  when  these  affections  were  the  results  of  a  far  more  serious  disease,  such  as  stric- 
ture or  ulceration  of  the  rectum. 

Again,  any  of  these  forms  of  ulceration  may  extend  into  the  bladder  or  urethra.  I 
have  had  five  examples  of  such  cases  of  vesicointestinal  fistula  under  my  care  in  males, 
and  one  in  a  female,  in  all  of  which  the  agonies  of  a  foreign  body  in  the  bladder  were 
added  to  those  produced  by  the  ulceration,  and  in  the  four  male  cases  complete  relief  was 
afforded  by  colotomy.  In  three  of  these  the  ulceration  seemed  to  be  of  the  simple  kind. 
In  another  the  existence  of  rectal  ulceration  was  first  revealed  by  a  sudden  rush  of  urine 
through  the  rectum  after  an  attack  of  retention. 

I  have  seen  many  cases  of  recto-vaginal  fistula  as  a  consequence  of  syphilitic  and  can- 
cerous disease. 

Stricture  of  the  Rectum. 

In  the  majority  of  cases  this  is  caused  by  cancerous  disease,  in  many  it  is  the  result  of 
an  inflammatory  process,  simple  or  syphilitic,  from  the  cicatrization  of  deep-seated  and 
extensive  ulceration  ;  in  others,  it  is  due  to  the  contraction  of  inflammatory  material 
poured  out  external  to  the  bowel  in  the  submucous  tissue  ;  in  exceptional  instances,  it  may 
arise  from  contraction  of  the  parts  external  to  the  bowel  after  pelvic  cellulitis,  and  Curl- 
ing quotes  a  case  where  it  was  the  direct  result  of  an  injury. 

In  all  these  conditions,  the  calibre  of  the  intestine  is  gradually  or  rapidly  encroached 
upon,  till  at  last  complete  obstruction  takes  place.  The  stricture  may  appear  after  death 
as  an  annular  contraction  of  the  bowel  with  adventitious  material  in  the  submucous  tissue 
and  hypertrophy  of  the  muscular  coat,  looking  very  like  a  so-called  scirrhous  pylorus ;  or 
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Fig.  328. 
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Stricture  of  rectum. 
325'0,  Guy's  Hosp.  Mus. 


as  a  thickened,  ulcerated,  irregular  mass  of  cancerous  material  infiltrating  all  the  tissues 
of  the  bowel,  although  rarely  extending  beyond  two  or  three  inches  in  length.  The 
bowel  above  the  stricture  will  always  be  dilated,  at  times  even  to 
rupturing,  ulceration  of  the  colon  being  a  very  common  conse- 
quence of  the  dilatation.  Below  the  stricture  there  will  often  be 
found  pedunculated,  fleshy,  or  cancerous  growths.  These  points 
are  well  seen  in  Fig.  328. 

It  has  been  already  pointed  out  that  fistula,  ischio-rectal,  vesi- 
cal, or  vaginal,  abscesses  and  hemorrhoids,  are  common  accom- 
paniments of  stricture. 

The  disease,  taken  as  a  wdiole,  is  twice  as  common  in  women 
as  in  men,  and  I  found  from  my  own  notes  that  thirty-two  out  of 
forty-eight  consecutive  cases  were  of  the  former  sex.  But 
syphilitic  stricture  is  more  common  in  the  female,  and  cancerous 
in  the  male. 

Curling,  in  quoting  67  cases  of  cancer,  gives  44  in  males ;  and 
in  my  48  cases  20  were  found  in  subjects  under  thirty,  15  of  these 
being  women,  and  mostly,  if  not  all,  syphilitic;  22  were  in  sub- 
jects over  forty,  half  being  men,  the  majority  of  these  being  pro- 
bably cancerous. 

The  approach  of  the  disease  is  very  insidious,  whatever  may  be 
its  origin  or  nature,  and  the  symptoms  are  generally  such  as  have 
been  given  under  the  heading  of  cancerous  ulceration  of  the 
bowel. 

Constipation  is  the  one  early  symptom,  and  it  is  not  till  some  ulceration  has  commenced 
either  at  the  stricture  or  above  it,  that  others  appear.  Of  these  the  most  common  are 
diarrhoea,  with  lumpy  stools,  containing  blood,  pus,  or  mucus  ;  straining  at  stool,  and  a 
sensation  of  burning  in  the  part  afterwards ;  at  last  a  complete  stoppage,  abdominal  dis- 
tension and  dyspeptic  symptoms. 

An  examination  with  the  finger  carefully  introduced  into  the  rectum  will,  as  a  rule,  at 
once  reveal  the  true  nature  of  the  case,  for  about  two  inches  up  the  bowel  the  narrowing 
will  usually  be  felt  with  or  without  ulceration  or  the  infiltration  of  the  part  with  new  tis- 
sue ;  sometimes  the  stricture  is  beyond  the  reach  of  the  finger,  and  then  probably  by  pres- 
sure upon  the  abdomen  above  the  pelvis  with  the  free  hand,  or  by  the  introduction  of  the 
hand  into  the  rectum,  the  disease  may  be  felt. 

When  the  stricture  is  annular  it  is  probably  cicatricial  or  fibrous,  possibly  cancerous. 

When  epithelial  or  positively  cancerous,  it  will  be  infiltrated  with  a  nodular,  irregular 
mass  of  new  tissue  which  may  be  breaking  down  and  ulcerating,  and  occasionally  the 
mass  can  be  felt  externally  at  the  brim  of  the  pelvis  over  the  left  iliac  fossa. 

When  syphilitic,  the  ulceration  will  probably  extend  upwards  from  the  anus,  and  such 
anal  integumental  outgrowths  as  have  been  already  mentioned  will  exist. 

In  ordinary  cases  of  cancerous  stricture  there  is  an  inch  of  healthy  rectum  between  the 
stricture  and  the  anus,  though  in  exceptional  instances  and  where  disease  is  extensive  the 
anus  is  involved. 

In  advanced  cases,  the  anus  will  appear  patulous,  and,  on  separating  the  buttocks,  a 
red,  brick-dust  colored,  feculent  discharge  may  run  out ;  wind  will  also  pass  without  effort. 

To  the  flat  tape-like,  or  figured  feces  which  some  authors  regard  as  being  characteristic 
of  this  disease,  I  concur  with  Curling,  in  not  ascribing  much  importance,  since  such  a  con- 
dition of  motion  is  not  uncommon  even  in  a  state  of  health,  when  the  bowels  are  irritable ; 
besides  many  other  conditions  of  the  pelvic  parts  may  give  rise  to  the  same  thing.  When 
a  patient  never  passes  a  well-formed  motion,  large  or  small,  the  case  looks  suspicious;  and 
when,  on  the  other  hand,  a  large  well-formed  stool  is  occasionally  seen,  the  probabilities 
of  a  stricture  existing  are  very  slight. 

The  examination  with  a  tube,  of  a  diseased  rectum,  flexible  or  otherwise,  with  or  with- 
out injection,  requires  the  greatest  care  and  gentleness,  as  the  gut  is  easily  perforated  or 
ruptured ;  moreover,  the  surgeon  may  be  misled  to  suspect  obstruction  where  none  exists, 
by  the  end  of  the  instrument  striking  against  the  sacrum,  or  being  caught  in  a  fold  of 
mucous  membrane. 

It  must  also  be  remembered,  in  examining  a  rectum  for  a  supposed  stricture,  that  its 
calibre  may  be  more  or  less  completely  encroached  upon  by  pelvic  tumors,  uterine,  ovarian, 
prostatic,  hydatid,  or  bony.  Some  few  years  ago  I  had  a  case  with  Dr.  De'Ath,  of  Buck- 
ingham, in  which  an  hydatid  tumor  caused  complete  obstruction  to  the  rectum  as  well  as 
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to  the  bladder,  and  although  the  latter  organ  was  emptied  on  the  evacuation  of  the 
hydatid  contents,  the  patient  died  unrelieved  from  an  enormously  over-distended  and 
ruptured  colon  ('Trans.  Path.  Society,'  1866).  In  April,  1870, 1  saw,  with  Mr.  Phillips, 
of  Leinster  Square,  a  most  interesting  case  of  complete  obstruction  of  the  bowels  in  a 
lady,  aet.  46,  caused  by  the  presence  of  a  large,  loose,  cancerous  growth  hanging  into  the 
pelvis  from  the  peritoneum,  covering  in  the  promontory  of  the  sacrum.  The  tumor  had 
been  regarded  by  an  eminent  physician-accoucheur  as  uterine.  Colotomy  was  performed 
with  great  relief,  but  death  took  place  on  the  third  day  from  collapse  caused  by  a  sudden 
rupture  of  the  tumor  and  escape  of  its  softened  contents  into  the  peritoneal  cavity.  In 
March,  1875,  I  also  opened  the  descending  colon  of  a  boy,  aet.  18,  for  complete  obstruc- 
tion of  the  rectum  from  a  cancerous  tumor  that  filled  the  pelvis  and  the  abdomen  as  high 
as  the  umbilicus.  The  boy  survived  the  operation  two  months,  dying  from  other  causes 
than  obstruction. 

Treatment  It  is  so  rare  for  a  surgeon  to  be  consulted  about  a  stricture  of  the  rectum 

till  the  ulcerative  stage  has  set  in,  or  almost  complete  obstruction  has  taken  place,  that  he 
has  few  opportunities  of  testing  the  value  of  dilatation  of  the  stricture  ;  since  this  practice 
is  clearly  useless,  if  not  injurious,  under  these  circumstances.  In  cicatricial  or  inflamma- 
tory strictures,  however,  it  is  the  only  form  of  practice  upon  which  reliance  can  be  placed. 

Dilatation  should  be  effected  by  mechanical  means,  but  applied  with  caution,  and  forci- 
ble dilatation  is  inadmissible.  Many  instruments  have  been  invented  for  the  purpose, 
but  the  elastic-gum  bougie  is  the  favorite.  I  have,  however,  known  so  much  harm  to 
follow  its  use  that  I  have  abandoned  it,  and  prefer  the  sponge  tent,  by  which  a  stricture 
can  be  dilated  in  a  painless  and  less  dangerous  way.  When  it  does  not  produce  any  irri- 
tation, a  second  and  larger,  may  be  passed  in  two  days,  but  when  irritation  is  set  up,  the 
repetition  of  the  operation  should  be  postponed  till  it  has  subsided.  By  these  means  a 
simple  stricture  may  be  checked  in  its  progress,  and  even  dilated,  though  rarely  cured. 
This  practice  may,  however,  prolong  life  for  years.  Mr.  Curling  gives  a  case  in  which 
he  believes  he  cured  an  annular  stricture  in  a  lady,  aet.  24,  by  incisions  and  dilatation. 
I  cannot,  however,  say  that  I  have  met  with  similar  success. 

M.  Verneuil,  in  the  '  Gazette  Medicale  de  Paris,'  for  January,  1873,  has  advocated  the 
operation  of  "  linear  rectotomy"  for  the  cure  of  stricture,  meaning  by  this  operation  an 
incision  through  the  stricture  and  entire  thickness  of  the  bowel  downwards  and  through 
the  anus,  including  the  sphincter,  in  the  median  dorsal  line.  He  adduces  two  cases  in 
which  he  performed  this  operation,  and  apparently  with  benefit.  Dr.  F.  Lente,  of  New 
York,  has  also  advocated  a  like  practice  ('American  Journ.  of  Med.  Sciences,'  July,  1873), 
adopting,  however,  an  anterior  as  well  as  posterior  incision  in  non-malignant  strictures. 

The  dilatation,  however,  is  only  a  means  to  an  end,  and  that  end  is  to  secure  an  opening 
for  the  passage  of  the  intestinal  contents.  Enemata  are  valuable  aids  to  effect  this  pur- 
pose, the  daily  washing  out  of  the  bowel  with  gruel  and  oil,  or  the  daily  dose  of  mist,  olei 
with  manna,  confection  of  senna  with  sulphur,  or  any  other  gentle  laxative  that  the  patient 
by  experience  has  found  to  suit,  giving  great  relief.  Cod-liver  oil  in  full  doses  often  acts 
as  a  laxative  as  well  as  a  tonic.  Care,  too,  should  be  observed  in  the  introduction  of  the 
tube,  for  in  a  cancerous  bowel  perforation  is  very  liable  to  occur,  and  even  in  a  healthy 
one  this  accident  has  taken  place,  the  Guy's  Museum  containing  a  Prep.  (187760),  in 
which  the  colon  was  perforated  by  a  bougie  thirteen  inches  from  the  anus  for  an  imagin- 
ary stricture,  and  a  second  (187780),  in  which  an  O'Beirne's  tube  perforated  the  rectum 
five  inches  from  the  anus  in  an  attempt  to  pass  it  up  the  healthy  bowel  to  give  relief  in  a 
case  of  obstruction  after  the  reduction  of  a  hernia. 

How  far  it  is  safe  to  allow  a  patient  to  pass  a  bougie  for  himself  or  herself  is  another 
question.  I  am  disposed  to  think  it  is  unwise  to  allow  it  when  the  bougie  is  solid,  having 
seen  great  irritation  and  consequently  harm  follow  the  practice,  and  in  several  cases  deep- 
seated  suppuration.  Curling  has  given  a  case  where  the  patient  caused  his  own  death 
by  perforating  the  bowel  half  an  inch  in  extent  above  the  stricture.  I  have  consequently 
been  in  the  habit  of  instructing  my  patients  to  use  tallow  candles  as  bougies,  and  have 
been  satisfied  with  the  practice. 

There  comes  a  time,  however,  when  this  treatment  by  dilatation  ceases  to  be  beneficial 
or  is  associated  with  so  much  distress  as  to  forbid  its  use  ;  as  when  the  stricture  has  so 
closed  as  to  render  it  useless ;  or  so  ulcerated  as  to  render  it  unwise  to  adopt  the  practice. 
Under  these  circumstances  the  question  of  excision  of  this  disease  or  the  operation  of  Co- 
lotomy may  be  considered.  The  former  operation  will  be  discussed  later  on.  The  latter 
gives  comfort  to  a  degree  that  sometimes  astonishes  and  always  gratifies :  it  prolongs  life, 
and  adds  materially  to  its  comfort,  and  little  more  than  this  can  be  said  of  most  opera- 
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tions ;  moreover  it  is  not  found  to  be  practically  associated  with  such  inconvenience  as 
surgeons  of  old  have  theoretically  atti-ibuted  to  it.  But  it  should  not  be  postponed  till  the 
powers  of  life  have  become  so  exhausted  as  to  render  poor  the  chances  of  recovery  from 
the  operation  ;  or,  till  the  caicum  or  large  intestine  has  become  so  distended  as  to  be  much 
damaged  or  inflamed.  It  should  be  undertaken  as  soon  as  it  is  clear  that  the  disease  has 
passed  beyond  the  reach  of  local  treatment  and  the  general  powers  of  the  patient  are  begin- 
ning to  fail ;  or  as  soon  as  the  local  distress  finds  no  relief  from  palliative  measures,  and 
a  downward  course  is  evidently  approaching.  The  difficulties  of  colotomy  are  not  great, 
nor  are  its  dangers  numerous  ;  when  unsuccessful,  it  has  been  often  made  so  by  delay  in 
its  performance,  from  the  want  of  power  in  the  patient,  or  from  the  secondary  effects  of  the 
disease  on  the  abdominal  viscera.  When  most  successful  it  gives  immediate  relief  to  most 
of  the  symptoms,  and  makes  life  worth  retaining.  When  least  so,  it  lessens  pain  and 
renders  endurable  what  remains  of  life.  The  operation  is  now  established  and  creditably 
so  to  surgical  art,  although  it  must  be  admitted,  that  in  the  general  way  it  is  apt  to  be 
postponed  until  too  late  a  period  to  demonstrate  its  full  value. 

Excision  of  the  Lower  End  of  the  Rectum. 

This  operation  has  but  recently  received  attention  in  this  country,  although  practised 
abroad  by  Lisfranc  and  others  fifty  years  ago.  It  has,  however,  been  performed  by  Bill- 
roth and  other  German  surgeons,  and  by  Dr.  Levis,  of  Pennsylvania. 

It  has  been  advocated  as  a  means  of  cure  for  cancerous  and  other  strictures  of  the  rectum, 
and  from  Mr.  W.  H.  Cripps's  Jacksonian  Prize  Essay  (1877)  it  seems  to  have  been  success- 
ful ;  since  he  records  that  out  of  44  cases  which  he  collected,  only  9  died,  or  1  in  5  ;  that 
in  14,  recurrence  took  place  in  from  four  months  to  three  years ;  that  in  8,  there  was  no 
recurrence  when  the  cases  were  last  reported  at  the  following  periods  :  One  year,  1,2,  2, 
4,  4,  6,  and  many  years  respectively  after  operation  ;  and  in  8  the  patients  were  well  some 
months  afterwards.  [Mr.  Cripps's  recent  monograph  on  cancer  of  the  rectum  is  full  of 
interest  in  this  connection.] 

He  likewise  records,  that  in  23  cases,  defecation  was  subsequently  normal ;  in  6,  that 
feces  could  be  retained  when  not  too  fluid,  and  in  7,  that  there  was  incontinence.  With 
these  facts  it  is  clear  that  the  operation  for  the  removal  of  cancerous  or  other  disease  of 
the  rectum  by  excision  is  a  justifiable  and  possibly  a  beneficial  measure,  and  that  it  should 
be  undertaken  when  the  disease  is  local  and  can  be  so  defined  and  isolated  as  to  come 
within  the  reach  of  the  surgeon's  skill. 

It  is  clearly  inapplicable  when  the  disease  has  extended  high  up  and  the  parts  around 
the  rectum  are  infiltrated  with  cancerous  disease.  I  have  had  no  personal  experience  of 
the  measures,  never  having  attempted  to  remove  more  than  anal  growths. 

It  would  seem  that  about  2^  to  3  inches  of  rectum  may  be  removed  with  safety,  and 
that  when  the  bladder  is  fairly  distended  and  traction  is  made  upon  the  rectum,  the  peri- 
toneal pouch  is  less  likely  to  be  drawn  down  with  it  than  when  the  bladder  is  empty.  I 
have  satisfied  myself  upon  these  points  by  experiments  upon  the  cadaver.  After  a  metallic 
bougie  lias  been  introduced  into  the  bladder  to  serve  as  a  guide  to  the  position  of  and  to 
steady  the  urethra,  an  incision  is  to  be  made  from  the  base  of  the  scrotum  to  the  coccyx, 
encircling  both  sides  of  the  anal  aperture.  The  hand  of  the  operator  may  then  be  intro- 
duced behind  the  bowel  into  the  hollow  of  the  sacrum,  in  order  to  tear  the  rectum  loose 
from  its  posterior  attachments.  By  means  of  the  finger  and  a  pair  of  serrated  scissors,  the 
adhesions  all  around  the  rectum  where,  on  account  of  the  disease,  it  may  be  firmly  attached 
to  the  prostate  gland  and  neck  of  the  bladder,  should  be  broken  up.  The  cancerous  gut 
should  next  be  carefully  dissected  from  these  parts,  exposing  to  view  the  prostate  and  the 
lower  part  of  the  bladder,  and,  while  this  is  being  done,  the  vessels  should  be  carefully 
ligatured  or  torsed  as  soon  as  divided  and  double  sutures  passed  through  the  skin  into  the 
rectum,  above  the  proposed  line  of  excision.  These  should  not,  however,  be  fastened,  but 
left  in  position  to  give  perfect  control  of  the  parts.  When  the  rectum,  including  the  can- 
cerous portion,  has  been  thus  carefully  and  thoroughly  isolated,  the  gut  ought  to  be  drawn 
forcibly  down  by  seizing  the  tumor,  and  the  scissors  employed  to  cut  through  the  walls  of 
the  bowel ;  a  section  of  the  rectum  three  inches  in  length  can  then  be  made,  the  sutures 
knotted,  and  the  gut  securely  stitched  to  the  surrounding  integuments. 

[As  is  well  known,  Faget,  in  1739,  excised  an  inch  and  a  half  of  the  rectum,  and  in 
1826  Lisfranc  revived  the  operation  of  extirpation  of  the  rectum  for  carcinoma ;  but, 
though  Dieffenbach  and,  at  a  later  time,  Billroth  practised  this  method  of  treatment,  it 
seemed  to  gain  few  followers  in  America  or  Great  Britain.    Up  to  the  time  of  the  first 
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case  operated  upon  by  Dr.  R.  J.  Levis  there  had  been  in  America,  as  far  as  I  could  ascer- 
tain by  a  search  through  a  great  deal  of  surgical  literature,  only  five  instances  of  extir- 
pation of  the  rectum.  One  of  these  operations  was  performed  by  Bushe,  two  by  Mott, 
one  by  March,  and  one  two  months  prior  to  the  first  of  Levis's  cases,  by  Briddon,  of  New 
York. 

Since  the  publication  of  the  cases  operated  upon  by  Dr.  Levis  many  others  have  been 
recorded  as  occurring  in  the  practice  of  surgeons  all  over  the  country.  Agnew,  Van 
Buren,  Keyes  and  others  have  resorted  to  the  operation,  and  many  successful  cases  prove 
the  availability  of  the  procedure,  if  adopted  in  suitable  cases  before  the  rectum  becomes 
too  greatly  diseased.  The  experience  of  European  operators  coincides  with  that  of 
American  surgeons. 

The  operation  should  be  performed  during  the  early  stage  of  the  affection,  and  is  con- 
tra-indicated if  the  finger  cannot  be  easily  hooked  over  the  upper  edge  of  the  mass,  so  as 
to  feel  smooth  healthy  mucous  membrane  beyond.  When  the  tissues  surrounding  the 
rectum  are  involved  so  that  the  portion  of  rectum  left  could  not  be  drawn  down  after 
excision  of  the  lower  portion,  the  surgeon  should  hesitate  to  operate.  Glandular  involve- 
ment of  a  marked  character  and  great  exhaustion  are  of  course  strong  contra-indieations. 

In  women  the  position  of  the  vagina  in  front  of  the  rectum  renders  the  operation  not 
only  less  complicated,  but  more  favorable  as  to  prognosis,  for  the  urethra  and  bladder  are 
not  concerned  in  the  extirpation,  and  the  surgeon  is  better  able  to  determine  the  extent 
of  the  disease,  and  has  also  more  room  to  work.  The  female  rectum  is,  in  fact,  a  much 
more  superficial  organ  than  the  male.  It  is  necessary  in  women,  however,  to  save  as 
much  as  possible  of  the  vaginal  wall,  or,  if  it  be  removed,  to  form  an  artificial  septum  by 
proper  suturing  between  the  two  cavities. 

There  have  been  proposed  a  number  of  methods  of  attacking  the  malignant  growth,  in 
order  to  have  as  little  hemorrhage  as  is  consistent  with  thorough  eradication.  Most  ope- 
rators prefer  placing  the  patient  in  the  lithotomy  position,  though  the  knee-elbow  posture 
has  been  adopted  at  times.  Lisfranc  operated  in  the  following  way  :  Having  encircled  the 
anus  by  two  crescentic  incisions,  he  dissected  the  bowel  loose  from  surrounding  tissues, 
then  split  the  rectum  longitudinally,  to  expose  the  parts  fully,  and  excised  as  much  of  the 
cylinder  as  was  necessary.  The  splitting  of  the  tube  was  done  at  the  posterior  part,  in 
order  to  avoid  the  peritoneum  and  the  larger  vessels.  In  females  the  vagina  affords 
opportunity  for  introducing  the  finger  in  front  of  the  growth,  and  in  males,  it  is  well  to 
have  a  large  bougie  in  the  bladder.  If  the  anus  is  not  involved,  the  external  sphincter 
may  be  preserved  by  making  a  single  straight  incision  from  the  central  tendon  of  the 
perineum  to  the  coccyx,  dissecting  up  the  skin  and  the  split  sphincter  on  each  side,  and 
then  extirpating  the  lower  part  of  the  rectum  in  the  ordinary  manner.  Another  method 
is  to  form  a  perineal  flap,  convex  towards  the  scrotum,  and  to  dissect  this  and  the  sphincter 
backwards  over  the  coccyx,  which  procedure  exposes  the  rectum  in  such  a  manner  that 
the  diseased  portion  can  be  removed. 

It  is  probable  that  the  danger  from  hemorrhage  is  over-estimated,  for  when  the  bowel 
is  enucleated  by  tearing  it  loose  from  surrounding  structures  with  the  finger,  so  that  the 
hand  is  gradually  insinuated  into  the  hollow  of  the  sacrum  behind  the  rectum,  there  seems 
to  be  little  arterial  bleeding. 

The  last  step  in  the  operation  consists  in  drawing  down  the  amputated  gut,  which  is 
done  by  loosening  the  cellular  tissue  and  by  the  effacement  of  the  normal  curves  in  the 
viscus,  and  attaching  it  to  the  integument.  The  sutures  will  probably  tear  out,  but  it 
perhaps  gives  a  chance  for  portions  to  become  united,  and  may  thus  hasten  the  cure. 

The  sequela?  of  excision  of  the  rectum  most  to  be  dreaded  are  pelvic  cellulitis,  phlebitis, 
and  peritonitis.  Two  of  Lisfranc's  early  cases  succumbed  to  the  first  of  these  causes,  and 
cases  have  been  recorded  of  a  fatal  issue  attending  the  occurrence  of  phlebitis.  Billroth 
considers  the  use  of  many  drainage-tubes  a  very  important  item  in  the  operation,  to  pre- 
vent burrowing  of  pus.  Owing  to  the  proximity  of  the  peritoneum  in  all  cases,  and  the 
great  danger  of  wounding  it  in  those  instances  where  the  disease  is  situated  high  up  in  the 
rectum,  peritonitis  is  to  be  anxiously  looked  for  in  every  patient,  and  its  advent  gives  a 
very  foreboding  outlook. 

In  all  cases  of  carcinomatous  disease,  a  return  sooner  or  later  is  to  be  expected  ;  hence 
it  is  impossible  to  state  that  a  patient  has  been  perfectly  cured,  though  he  may  be  greatly 
relieved  of  suffering,  and  live  many  months  before  the  malignant  growth  recurs.  If  no 
operation  is  done  the  patient  becomes  exhausted  and  dies ;  but  numerous  instances  are 
recorded  of  persons  living  several  years  after  removal  of  the  disease  by  excision. 

The  experience  in  the  vast  majority  of  cases,  where  several  inches  of  the  bowel  have 
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been  removed,  is  that  incontinence  of  feces  does  not  follow  unless  the  contents  be  very 
fluid.  Whether  it  be  because  the  superior  circular  fibres  of  the  muscular  coat  of  the 
rectum  act  as  a  subsidiary  sphincter,  or  because  in  the  normal  condition  the  rectum  is 
empty  and  becomes  full  only  as  the  desire  to  go  to  stool  occurs,  it  matters  not.  Case  after 
case  have  caused  operators  almost  universally  to  know  that  absence  of  the  sphincter  ani 
muscle,  and  even  of  three  or  four  inches  of  the  rectal  tube,  does  not  necessitate  a  condi- 
tion of  involuntary  evacuation  of  consistent  stools;  and  in  certain  instances  liquid  feces 
and  even  flatus  have  been  under  control. 

The  relation  of  excision  of  the  lower  extremity  of  the  rectum  to  colotomy  deserves 
consideration,  for  in  some  instances  it  may  be  a  question  which  operation  is  more  desirable. 
Colotomy  may  at  times  be  resorted  to  when  excision  is  for  reasons  given  above  contra- 
indicated,  for  it  is  palliative,  prevents  dilatation  of  the  descending  colon,  and  relieves  the 
pain  due  to  the  passage  of  feces  over  the  ulcerated  and  irritable  surface  of  the  mucous 
membrane.  When  the  disease  is  near  the  anus  and  can  readily  be  removed  extirpation 
is  preferable  to  colotomy — J.  B.  R.] 

Atony  of  the  Colon  and  Dilatation  of  the  Rectum. 

These  conditions  are  not  unfrequently  met  with  in  practice.  In  old  people,  the  colon, 
for  want  of  power,  often  becomes  enormously  distended  with  feculent  matter  from  gradual 
accumulation,  and  this  condition  frequently  causes  death.  In  some  cases,  it  gives  rise  to 
the  idea  of  stricture  of  the  rectum,  and  every  surgeon  must  have  been  called  to  cases  in 
which  impacted  feces  in  the  rectum  and  colon,  associated  with  the  discharge  of  small, 
loose,  offensive  motions  mixed  with  mucus  and  sometimes  blood,  has  misled  the  attendant. 
Some  years  ago,  I  was  asked  to  see  a  lady  over  seventy,  who  had  been  bed-ridden  for  six 
months,  and  was  supposed  to  be  dying  from  constipation  and  stricture  of  the  rectum, 
nothing  but  small  lumpy  and  loose  motions  having  passed.  No  disease  whatever  existed 
beyond  the  impacted  rectum  and  distended  colon  from  atony  of  the  bowel  from  old  age. 
The  masses  were  mechanically  removed  by  means  of  the  lithotomy  scoop  and  enemata  of 
oil,  etc.,  and  she  lived  four  years,  simply  to  die  of  old  age. 

In  this  form  of  constipation,  the  value  of  nux  vomica  is  well  seen,  a  pill  of  half  a  grain 
of  the  extract  with  half  a  grain  of  belladonna,  twice  a  week  or  oftener,  giving  tone  to  the 
intestine,  and  acting  as  a  purge. 

In  women  especially,  who  have  been  in  the  habit  of  neglecting  their  bowels  and  allowing 
the  rectum  to  be  a  closed  receptacle  for  feculent  matter,  the  cavity  not  only  becomes  much 
distended,  but  seems  to  lose  the  power  of  contracting  and  expelling  its  contents.  I  had, 
some  years  ago,  at  Guy's,  a  case  illustrating  these  points.  The  rectum,  on  examination, 
feeling  like  a  loose  bag,  large  enough  to  admit  a  fist  was  always  full,  having  evidently  lost 
all  power  of  expulsion.  The  woman  in  young  life  had  neglected  herself,  and  in  middle  age 
could  not  overcome  the  effects  of  such  neglect.  By  daily  enemata  of  cold  water  to  wash 
out  the  bowel,  and  the  subsequent  injection  of  an  astringent  liquid,  such  as  the  decoction 
of  bark  and  alum,  with  the  daily  use  of  a  pill  containing  half  a  grain  of  extract  of  nux 
vomica  mixed  with  gentian,  a  complete  recovery  took  place. 

The  Administration  of  Food  and  Medicine  by  the  Rectum. 

Physiologists  have  long  known  that  water,  certain  forms  of  food,  and  medicines  are 
absorbed  by  the  rectum,  and  physicians  have  acted  upon  this  knowledge  ;  though  possibly 
the  physiological  fact  has  not  been  utilized  so  fully  as  it  deserves. 

It  has,  however,  such  an  important  bearing  for  good  upon  surgical  practice,  that  it  would 
be  well  to  regard  the  rectum  as  a  second  stomach,  and,  in  certain  cases,  to  use  the  one  for 
nutritive  or  medical  purposes  as  a  substitute  or  accessory  for  the  other.  I  have  for  years 
acted  upon  this  principle,  and  have  every  reason  to  be  satisfied  with  the  result.  Indeed, 
in  any  case  of  disease  or  injury  in  which  nutriment  is  essential,  and  the  stomach  refuses 
to  receive  or  retain  food,  I  have  never  hesitated  to  resort  to  the  nutrient  enema. 

I  do  so  also  in  cases  of  abdominal  injury  or  disease,  in  which  it  is  inexpedient  to  give 
the  stomach  or  small  intestines  work  to  do.  In  aged  patients  after  injury  or  operation, 
when,  from  shock,  the  stomach  seems  incapable  of  doing  its  duty,  as  well  as  in  all  cases 
of  persistent  vomiting,  whether  after  the  use  of  anaesthetics  or  otherwise,  to  give  time  for 
the  stomach  to  regain  its  tone.  The  use  of  the  nutrient  enema  for  a  few  hours  often  tides 
over  a  slight,  and  for  days,  over  a  great  difficulty,  as  without  doubt  it  supplies  food  to  the 
body  almost  as  well  as  the  usual  meal,  and  does  so  under  circumstances  in  which  the  latter 
35 
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cannot  or  ought  not  to  be  administered.  In  a  case  I  had  with  Dr.  Parsons  Smith,  ot 
Addiscombe,  life  was  entirely  maintained  for  fifteen  weeks  by  its  use  ;  and  I  could  adduce 
others  in  which  its  beneficial  influence  is  most  marked.  Dr.  Flint,  of  New  York,  has 
published  one  case  in  which  life  was  sustained  for  fifteen  months  by  this  method,  and  he 
adds,  that  during  five  years,  the  patient  had  depended  almost  entirely  upon  it.  In  cases 
of  unconsciousness  from  anaesthetics  or  otherwise,  this  practice  should  be  followed  in  pre- 
ference to  any  other,  as  it  seems  more  than  probable  that,  under  these  circumstances,  any 
fluid  which  it  is  attempted  to  pour  into  the  mouth  passes  into  the  lungs  rather  than  into 
the  oesophagus,  and  consequently  hastens  death. 

Directions  for  use. 

The  bowels  should  be  emptied  by  a  simple  enema  before  the  nutrient  one  is  introduced. 

The  nutrient  enema  should  be  used  every  four  or  six  hours,  and  should  not  consist  of 
more  than  six  ounces. 

The  material  should  be  tepid,  and  introduced  slowly,  as  the  rectum  repudiates  any 
sudden  distension. 

After  its  administration,  a  napkin  should  be  pressed  against  the  anus  until  the  disposi- 
tion to  expel  it  has  passed  away. 

When  the  expulsive  tendency  is  great,  opium  may  be  added  to  the  enema ;  indeed, 
under  all  circumstances,  it  is  of  advantage. 

At  times,  the  enema  is  retained  better  when  introduced  some  six  inches  into  the  rectum 
than  within  the  sphincters. 

When  injections  are  badly  tolerated  at  first  they  may  at  times  be  well  retained  if  they 
are  persisted  in. 

The  best  materials  for  these  enemata  are — milk,  eggs,  meat  juices  with  pancreas  or 
pancreatic  emulsion,  and  these  may  be  employed  at  different  times.  It  is  a  mistake  to 
keep  too  long  to  one  kind. 

Milk  and  eggs,  alternating  with  one  of  meat  juice  and  pancreas,  seems  to  be  preferable. 

As  a  meat  emulsion,  Kaufmann's  mixture  is  excellent,  composed  of  a  pound  of  minced 
beef,  a  third  of  a  pound  of  fresh  pancreas,  and  half  a  pint  of  cold  water.  The  whole 
allowed  to  macerate  for  three-quarters  of  an  hour,  gradually  raised  to  the  boiling  point, 
and  boiled  for  two  minutes.  The  mixture  will  then  have  beer,  reduced  to  the  consistence 
of  a  thick  soup.    [Defibrinated  blood  may  be  administered  in  this  way.] 

When  this  mixture  is  not  at  hand,  good  beef-tea  or  mutton  broth  may  be  employed,  to 
which  Liebig's  extract  of  meat  may  be  added. 

In  making  beef-tea  or  broth,  long  boiling  does  no  good.  A  pound  of  finely-minced 
meat  macerated  in  half  a  pint  of  cold  water  for  three  or  four  hours  will  give  an  excellent 
mixture ;  and,  if  the  whole  is  well  shaken  for  half  an  hour,  nearly  the  same  result  is 
obtained. 

Rectal  medication  in  its  way  is  as  valuable  as  alimentation,  more  particularly  when 
morphia,  opium,  or  mercury  is  prescribed.  The  former  drugs  administered  after  an 
operation  before  the  influence  of  the  anaesthetics  has  passed  off,  doing  more  to  calm  the 
patient  and  give  rest  than  any  other  method,  more  particularly  in  cases  of  abdominal 
surgery. 

The  latter  employed  twice  a  day  acting  on  syphilitic  patients  in  such  a  quiet  and 
beneficial  way  as  to  lead  me  to  look  upon  it  as  the  best  method  of  bringing  any  one  under 
its  influence. 
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CHAPTER  XVII. 

SURGICAL  AFFECTIONS  OF  THE  NOSE. 
Wounds. 

Incised  and  lacerated  wounds  of  the  nose  generally  progress  well  on  account  of  the 
freedom  of  its  vascular  supply.  The  edges  of  any  wound  should  consequently  be  brought 
carefully  together  and  fixed  with  sutures,  even  if  the  part 
be  nearly  separated  from  the  body.  For  this  purpose  very 
fine  silk  ought  to  be  used,  and  great  care  exercised  in  the 
accurate  adjustment  of  the  parts — a  suture  being  passed 
through  the  cartilages  when  they  have  been  divided.  In  the 
case  illustrated  in  Fig.  329,  where  the  nose  was  nearly  cut  off, 
the  edges  of  the  wound  were  adjusted,  and  a  good  recovery 
followed.  This  case  occurred  in  the  practice  of  my  lamented 
late  colleague,  Mr.  Poland. 

Fracture  of  the  Nose. 

This  accident  is  not  uncommon,  and  may  be  simple  or 
compound.  It  may  likewise  be  followed  by  little  or  great 
deformity,  the  amount  depending  much  upon  the  care  and 
skill  with  which  the  broken  bones  are  readjusted.  When 
little  or  no  displacement  exists,  nothing  else  is  required  than 
the  application  of  cold-water  dressing,  or  perhaps  ice,  for  the 
first  few  hours,  as  the  bones  rapidly  re-unite.  When  dis- 
placement has  taken  place,  the  surgeon  must  restore  the  mis- 
placed bones  by  external  manipulation,  aided  by  pressure 

applied  from  within  the  nasal  cavity  by  means  of  the  blades  of  the  ordinary  dressing 
forceps,  a  probe,  or  some  similar  instrument,  as  a  female  catheter.  When  the  parts  have 
been  restored  to  their  natural  position,  or  as  nearly  so 
as  is  possible,  care  must  be  observed  that  no  external 
pressure  is  employed  by  which  they  can  be  displaced. 
Plugging  of  the  nostrils  is  useless.  When  the  force  has 
been  severe  and  direct  upon  the  nose,  fracture  of  the 
skull  may  complicate  the  case — fracture  either  of  the 
ethmoid  bone  forming  the  floor  of  the  base  of  the  skull, 
as  has  been  illustrated  in  the  chapter  on  injuries  of  the 
skull  (Fig.  78),  or  fracture  of  the  frontal  bone.  This 
latter  form  may  generally  be  recognized  by  the  swelling 
and  crepitation  of  emphysema  about  the  forehead,  or  the 
crepitus  of  the  fracture  with  displacement,  &c.  Cases  of 
fracture  of  the  frontal  sinus  require  no  special  treatment, 
and  generally  do  well. 

In  children,  the  cartilage  of  the  nose  may  be  displaced 
from  the  nasal  bones  in  consequence  of  an  injury,  and, 
unless  replaced,  permanent  deformity  and  obstruction  will 
ensue.  The  surgeon  consequently,  when  this  accident 
takes  place,  should  do  his  best  to  restore  the  misplaced 
parts  and  to  keep  them  in  apposition,  although  some  diffi- 

„..!,_  •    „n.  1      .  ,  fr  '         «unii  (jums  uiiu      Forceps  and  nose  truss  for  treatment  of 

culty  is  often  experienced  in  its  accomplishment.  deformed  nose 
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With  the  view  of  preventing  or  correcting  deformity  Mr.  W.  Adams  has  suggested, 
that  the  broken  or  bent  septum  should  be  straightened  by  strong  plate-bladed  forceps 
(Fig.  329a  b)  and  the  broken  nasal  bones  raised,  these  parts  subsequently  being  main- 
tained in  position  by  an  ivory  clamp,  and  the  side  of  the  nose  pressed  into  place  by  a  nose 
truss  (Fig.  329a  a)  connected  with  a  forehead  plate  (a)  and  band  (b).  The  plates  (c) 
are  shaped  according  to  the  outline  of  the  nose,  and  are  made  to  diverge  by  rotating  a 
central  controlling  screw,  the  pressure  of  the  plates  being  regulated  by  two  circular 
springs.  The  ivory  clamp  must  be  worn  day  and  night  for  three  or  four  days  after  the 
deformity  has  been  corrected,  and  the  nose  truss  for  some  months  during  the  day.  [Dr. 
L.  D.  Mason  has  described  a  method  of  treating  depressed  fracture  of  the  nose  by  passing 
a  strong  wire  suture  transversely  through  the  structures,  and  thus  keeping  the  fragments 
in  position.  Dr.  R.  F.  Weir  has  also  paid  considerable  attention  to  relieving  nasal  de- 
formity after  fractures.1] 

Epistaxis. 

Bleeding  from  the  nose  is  an  occurrence  of  considerable  frequency,  and  when  not  too 
free  or  lasting,  rarely  requires  surgical  interference.  It  may  be  the  result  of  an  injury — 
traumatic ;  or  associated  with  some  cancerous  affection  or  fibrous  growtli  from  the  base  of 
the  skull  or  other  local  cause;  or,  it  may  be  the  direct  consequence  of  some  fulness  of  the 
vessels  of  the  head  or  heart  disease.  It  is  found  also  as  a  kind  of  passive  exudation  in 
anaemic  and  cachectic  subjects  ;  after  purpura  or  from  hepatic  disease,  and  also  as  supple- 
mentary to  the  catamenia. 

Treatment  In  order  to  successful  treatment  its  cause  must  be  ascertained.  When 

traumatic,  it  usually  stops  without  aid.  When  due  to  plethora  of  the  vessels  from  any 
cause,  it  is  often  salutary,  and  should  be  checked  only  when  too  copious  or  lasting.  "When 
of  a  passive  nature  it  is  serious,  since  anaemic  feeble  subjects  cannot  bear  loss  of  blood, 

and  the  loss  tends  to  aggravate  its  cause. 
In  one  case,  therefore,  saline  purgatives 
may  be  of  value  ;  in  another,  iron  in  full 
doses,  or  gallic  acid  in  gr.  v  or  gr.  x 
doses.  As  to  its  treatment  no  definite 
rules  can  be  laid  down,  it  being  a  com- 
mon accompaniment  of  so  many  different 
conditions,  local  and  general. 

When,  however,  life  is  threatened  by 
its  severity,  real  or  comparative,  the  sur- 
geon is  bound  to  interfere.  The  head 
should  be  kept  raised,  and  cold  applied  to 
the  nose  and  frontal  sinuses  by  means  of 
ice  when  it  can  be  obtained,  as  also  to  the 
nape  of  the  neck  being  often  serviceable. 
A  steady  stream  of  some  cool  saline 
liquid  (a  teaspoonful  of  carbonate  of  soda 
and  common  salt  to  a  pint  of  water  being 
as  good  as  any),  passed  through  the  nos- 
tril, is  a  very  effectual  mode  of  treatment. 
For  this  purpose,  the  double-action  India- 
rubber  enema  apparatus  with  a  nose-piece 
to  introduce  into  the  nostril  may  be  em- 
ployed ;  or  Dr.  Rasch's  vaginal  siphon 
douche,  applied  as  in  Fig.  330,  the  patient  breathing  at  the  time  through  the  mouth, 
which  should  be  kept  wide  open  [with  the  head  bent  forward]  ;  Professor  Weber,  of  Halle, 
having  discovered,  years  ago,  that,  while  the  patient  is  breathing  through  the  mouth,  the 
soft  palate  completely  closes  the  posterior  nares,  and  does  not  permit  any  fluid  to  pass  into 
the  pharynx.  The  popular  methods  of  placing  the  patient  in  the  erect  posture,  and 
raising  both  arms  above  the  head,  may  likewise  be  tried,  as  they  are  unquestionably  good. 
If  these  measures  fail,  the  nostril  or  nostrils  must  be  plugged. 

Plugging  nose. — To  do  this  effectually,  some  skill  is  necessary ;  to  do  it  otherwise, 
is  useless,  if  not  injurious.    To  plug  from  the  anterior  nares  alone  is  to  trifle  with  the 

['  Mason,  '  Annals  of  Anatomical  and  Surgical  Society  of  Brooklyn,  March,  1880;  Weir,  'New 
York  Medical  Record,'  March  13,  1880,  p.  279.] 
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hemorrhage,  and  merely  to  mask  the  escape  of  blood  as  well  as  to  direct  it  down  the 
pharynx,  under  which  circumstances,  severe  loss  of  blood  may  take  place  without  know- 
ledge. To  perform  the  operation  of  plugging  effectually,  a  plug  of  lint,  cotton-wool,  a 
sponge  tent,  or  compressed  sponge  an  inch  and  a  quarter  long  and  an  inch  wide,  should 
be  prepared  and  fastened  in  the  middle  by  a  piece  of  strong  silk  or  whipcord,  an  end 
about  six  or  nine  inches  long  being  left.  With  Bellocq's  canula  (Fig.  331),  a  long-eyed 
probe,  or  an  elastic  catheter,  a  double  thread  of  the  same  strong  material  should  be  passed 
into  the  nose  along  its  floor  through  the  posterior  nares  into  the  pharynx,  and  the  loop 
caught  either  by  the  fingers  or  forceps 

and  held  while  the  instrument  is  with-  Fig.  331. 

drawn  through  the  nostril.  There  will 
then  be  the  loop  hanging  out  of  the 
mouth,  and  the  two  ends  out  of  the 
nostril.  The  loop  must  then  be  fastened 
firmly  to  the  pledget  that  has  been  pre- 
pared. This  plug  having  been  well 
oiled,  is  then  to  be  drawn  into  the  mouth 
by  applying  traction  upon  the  ligatures 
protruding  from  the  nostril,  tilted  with 
the  finger  behind  and  above  the  soft 
palate,  and  carefully  adjusted  or  wedged  Beiiocq's  canula  for  plugging  nostrils, 

into  the   posterior   nares ;    by  .  which 

means  the  escape  of  blood  into  the  pharynx  will  be  prevented.  The  two  cords  hanging 
from  the  anterior  nares  can  then  be  separated,  and  the  nasal  cavity  filled  with  compressed 
sponge,  lint,  or  cotton-wool  which  should  be  introduced  between  them,  the  whole  mass 
being  made  secure  by  tying  the  two  cords  across  the  plug  that  has  been  introduced  in 
front,  and  fastening  them  in  a  bow  to  allow  of  unfastening.  When  any  styptic  is  deemed 
necessary,  the  sponge,  cotton-wool,  or  lint  introduced  into  the  anterior  nares  may  be 
saturated  with  the  solution  of  the  perchloride  of  iron,  tannin,  matico,  or  a  concentrated 
solution  of  alum.  By  this  means  the  possibility  of  any  escape  of  blood  from  either  open- 
ing of  the  nose  can  be  effectually  prevented,  and  the  most  dangerous  epistaxis  absolutely 
controlled.  Sir  W.  Fergusson  once  remarked  that  he  had  known,  after  plugging  the 
nares,  blood  to  ooze  up  along  the  nasal  duct  out  of  the  canaliculi,  but  such  "  oozing  tears 
of  blood"  must  be  very  rare.  To  remove  the  apparatus,  the  knot  at  the  anterior  nares 
should  he  undone  and  the  anterior  plug  taken  out,  the  posterior  being  readily  drawn  from 
its  position  by  means  of  the  end  attached  to  it  in  the  pharynx  ;  this  end,  which  need  not 
be  more  than  six  inches,  may  be  left  hanging  down  the  patient's  throat.  The  plug  should 
not  be  left  in  more  than  three  or  four  days,  but  may  be  reintroduced  if  necessary,  the 
surgeon  taking  care  to  preserve  in  situ,  the  two  pieces  of  cord  that  have  been  passed 
along  the  floor  of  the  nose. 

Lipoma,  or  Hypertrophy 

of  the  nose  is  a  readily  recognizable  affection,  and  is  a  disease  of  the  skin  and  subcuta- 
neous tissue  (not  of  the  cartilages),  in  which  the  follicles  freely  participate.  It  is  con- 
fined to  the  apex  and  aire  of  the  organ.  The  enlargement  is  sometimes  general,  at  others, 
the  swellings  are  pendulous,  lobulated,  and  loose.  The  capillaries  of  the  part  are  some- 
times congested,  giving  the  growth  a  purplish  hue.  As  a  rule,  it  is  painless,  and  causes 
only  mechanical  annoyance.  It  interferes  at  times  with  vision  and  the  functions  of  the 
nose,  and,  moreover,  wounds  vanity. 

Nothing  but  the  removal  of  the  growth  can  be  suggested,  which  can  be  done  without 
danger  and  with  no  great  difficulty.  The  redundant  mass  is  to  be  dissected  off,  care  being 
observed  not  to  encroach  upon  the  nostril.  This  is  best  done  by  introducing  the  little 
finger  or  a  spatula  into  the  nostril,  and  shaving  the  redundant  mass  off  the  cartilage  with 
a  scalpel.  Any  bleeding  taking  place  can  usually  be  checked  by  cold,  styptics,  or  torsion  ; 
the  wound  that  is  left  being  allowed  to  granulate.  The  surgeon,  however,  should  not 
take  away  too  much  or  go  too  deep ;  and  some  covering  to  the  cartilages  should  be  left. 
The  disease  rarely  returns.  The  late  Mr.  Hey,  of  Leeds,  was  the  first  to  perform  the 
operation. 
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Lupus. 

This  affection  is  more  common  on  the  nose  than  in  any  other  part  of  the  body,  and  is 
often  very  destructive  ;  so  much  so,  indeed,  as  to  destroy  the  whole  organ.  It  is,  how- 
ever, more  amenable  to  treatment  than  is  usually  supposed.  Too  often  it  is  described  as 
a  strumous,  and  therefore  constitutional  affection,  and  regarded  as  incurable.  It  would 
be  well,  however,  if  surgeons  would  practically  regard  it  more  as  a  local  one.  The  best 
local  treatment  in  severe  cases  is  the  scraping  away  of  the  diseased  surface  with  a  blunt 
knife  or  the  handle  of  a  scalpel,  followed  by  the  free  cauterization  of  the  exposed  surface  ; 
although  in  exceptional  cases,  excision  may  be  performed.  In  milder  forms,  caustics  are 
applicable,  the  potassa  fusa  being  the  best,  dissolved  in  equal  parts  of  water.  The  galvano- 
caustic  or  thermo-cautery  is,  however,  superior  to  any.  One  of  the  worst  cases  of  lupus 
of  the  nose  that  I  have  seen  was  that  illustrated  by  Fig.  332.  It  had  existed  for  years, 
and  was  cured  in  a  month,  after  one  free  application  of  the  galvanic  cautery,  every  ulcer- 
ating tubercle  of  unhealthy  tissue  being  freely  destroyed.  No  caustic  treatment,  how- 
ever, should  be  employed  as  long  as  the  parts  are  inflamed. 


Fig.  332.  Fig.  333. 


Lupus  of  nose,  with  the  outline  of  a  flap  for  a  new  nose.    From  life. 


Tonic  treatment,  also,  must  not  be  neglected ;  while  as  a  palliative  application,  cod- 
liver  oil  is  very  beneficial.  Arsenic  is  also  highly  commended  by  Messrs.  Hunt  and  others, 
and  Donvan's  solution  when  there  is  any  syphilitic  taint. 

The  lupus  non-exedens  may  be  regarded  as  an  early  stage  of  the  lupus  exedens  ;  both 
have  a  papular  origin  and  become  tubercular — the  tubercles  ulcerating  at  a  later  stage. 

Epithelial  Cancer  and  Rodent  Cancer 

may  attack  the  nose,  the  former  usually  appearing  at  first  as  a  warty  growth  which  sub- 
sequently ulcerates  ;  the  latter  as  a  firm,  uncolored,  solitary  nodule,  which  excoriates,  then 
scales  and  bleeds,  and  finally  ulcerates,  deepening  and  extending  the  scabbed  excoriation. 
In  the  epithelial  cancer,  the  margin  of  the  sore  is  more  irregular  and  thicker  than  in  the 
rodent  cancer,  although  until  the  lymph  glands  are  affected  it  is  somewhat  difficult  to  dis- 
tinguish between  the  two.  Indeed,  the  epithelial  cancer  may  be  for  long  undistinguish- 
able  from  the  rodent.  The  treatment  of  both,  however,  consists  in  the  total  destruction 
of  the  ulcerating  surface  and  its  edges,  by  cautery,  esoharotics,  or  the  knife.  I  have 
treated  many  of  the  epithelial  forms  by  means  of  the  galvanic  cautery  with  gratifying 
success.    The  disease,  like  other  cancers,  is,  however,  liable  to  return. 

Rhinoscopy. 

The  examination  of  the  nasal  cavity  may  be  made  through  the  nostrils  by  means  of  a 
speculum,  or  through  the  posterior  nares  by  means  of  a  mirror  introduced  behind  the  soft 
palate  after  the  same  fashion  as  in  laryngoscopy,  the  parts  being  reflected  from  the  mirror 
which  is  illuminated  by  sun  or  artificial  light.  Much  aid  may  also  be  obtained  by  means 
of  the  finger.  Czermak  speaks  highly  of  the  value  of  a  small  mirror  introduced  through 
the  nostril,  which  should  be  well  illuminated.    I  have,  however,  found  all  the  help  I 
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wanted  in  posterior  rhinoscopy,  taking  care  to  draw  forward  with  great  gentleness  the  soft 
palate  by  means  of  forceps,  but  this  method  of  examination  is  always  difficult. 

Diseases  of  the  Nostrils  causing  Obstruction. 

These  are  very  common,  and  for  such  the  surgeon  is  often  consulted.  In  the  infant, 
such  a  condition  may  be  the  result  of  congenital  syphilis,  which  will  be  indicated  by  the 
history  of  the  case  and  by  the  concomitant  symptoms.  The  snuffles  in  infancy  are  very 
characteristic,  and  should  always  direct  the  practitioner  to  look  out  for  some  syphilitic 
affection.  In  isolated  cases,  such  a  symptom  may  be  the  only  one  of  hereditary  syphilis, 
and,  by  proper  treatment,  it  may  be  cured  without  any  other  complication  making  its 
appearance  ;  although,  as  a  rule,  if  looked  for,  some  cutaneous  affection  will  be  observed. 
A  grain  of  gray  powder  with  three  or  four  grains  of  dried  soda,  twice  a  day,  generally 
proves  quite  sufficient  to  cure  the  disease.  When  the  mother  is  suckling,  the  child  may 
be  physicked  through  the  mother,  five  or  more  grains  of  the  iodide  of  potassium  with 
quinine,  given  half  an  hour  before  suckling,  three  times  a  day,  answering  every  purpose. 
Of  late  years,  I  have  followed  no  other  practice. 

Warty  growths  are  sometimes  met  with  at  the  orifice  of  the  nostril  causing  ob- 
struction, and  I  have  recorded  such  a  case.  They  are  cured  by  the  removal  of  the 
growths. 

Foreign  Bodies  in  the  Nasal  Cavity. 

Whenever  a  child  suffers  from  any  obstruction  to  the  nasal  cavity,  the  presence  of  a 
foreign  body  should  always  be  suspected,  and  the  practitioner  in  such  instances  should 
never  allow  himself  to  be  misled  by  the  absence  of  a  history  of  its  introduction,  since 
instances  are  not  uncommon  where  some  foreign  body  has  been  left  in  the  nasal  canal  for 
many  months.  A  child,  four  years  of  age,  came  under  my  care,  who  had  suffered  from 
all  the  miseries  of  an  obstructed  nasal  passage  for  eight  months,  from  the  presence  of  a 
plum-stone.  Many  remedies  had  been  tried  but  without  effect,  the  foreign  body  being 
unsuspected.  Its  removal  was  rapidly  followed  by  convalescence.  Ulcerations  of  the 
mucous  membrane  from  the  inflammation  excited  by  the  foreign  body,  may  tempt  the 
surgeon  to  overlook  the  nature  of  the  case.  He  should  therefore  remember,  that  such  a 
disease  as  ulceration  of  the  nose  in  children  except  at  the  immediate  orifice,  is  by  no 
means  common,  and  that  the  probabilities  of  its  being  excited  by  a  foreign  body  are  very 
great.  When  only  one  nostril  is  affected,  the  diagnosis  is  more  sure.  The  removal  of 
these  bodies  when  firmly  impacted,  requires  some  care,  and  the  administration  of  chloro- 
form cannot  be  too  highly  recommended,  particularly  when  the  child  is  young.  A  firm 
hook-bent  probe  introduced  down  the  floor  of  the  nose,  may  be  passed  with  facility  behind 
the  foreign  body ;  or  a  noose  of  wire  twisted  or  not,  inserted  along  the  septum  and  half 
turned,  will  generally,  after  one  or  two  attempts,  hook  out  the  offending  body.  In  some 
cases  a  pair  of  forceps  will  suffice.  Gingerbread  and  other  soft  materials  may  have  to  be 
scooped  out  and  the  nose  well  syringed.  I  have  never  known  any  good  result  from 
syringing  this  cavity  when  any  solid  body  has  become  impacted,  except  for  the  sake  of 
cleanliness.  Mechanical  means  always  succeed,  and  are  the  simplest  particularly  when 
the  child  is  under  the  influence  of  chloroform.  In  older  children  and  in  adult  life,  ob- 
struction to  the  nasal  passage  may  be  produced  by  many  diseases  ;  and  when  the  presence 
of  a  foreign  body  is  the  cause,  a  true  history  of  the  case  will  generally  be  given,  and  thus 
the  surgeon  is  more  likely  to  arrive  at  a  just  conclusion  as  to  the  character  of  the  disease. 

Polypus  Nast. 

This  is  a  common  affection,  and  may  be  found  in  one  or  both  nostrils  of  the  old  or 
young.  It  may  be  of  a  simple  gelatinous,  fibro-cellular,  or  fibrous  structure,  or  of  a  malig- 
nant nature.  The  gelatiniform  and  the  fibro-cellular  are  by  far  the  more  common  forms, 
and  are  not  difficult  to  recognize  ;  and,  as  a  rule,  spring  from  the  middle  turbinated  bone 
and  from  its  posterior  portion,  though  they  may  grow  from  other  parts.  I  have  only 
removed  one  from  the  septum.  They  are  seldom  recognized  in  an  early  condition,  since 
they  cause  no  pain  and  but  little  inconvenience.  A  slight  excess  of  discharge  is  the 
earliest  symptom,  and  this  is  generally  regarded  as  being  the  result  of"  cold  ;"  but  when 
this  secretion  is  examined  it  will  be  observed  to  be  more  serous  than  is  found  to  exist  in 
an  ordinary  eoryza.    The  discharge  continuing,  may  at  last  cause  some  anxiety  to  the 
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patient,  and,  if  the  surgeon  be  consulted,  a  careful  examination  with  a  speculum  should 
be  instituted,  when  a  polypus  or  rather  a  fringe  of  polypi,  will  often  be  observed  on  the 
margin  of  the  middle  turbinated  bone.  When  the  disease  has  been  made  out,  removal 
of  the  grow  th  is  the  only  effectual  treatment.  Tonics  and  local  astringents  may  for  a 
time  retard  their  growth,  but  rarely  effect  a  cure.  The  use  of  tannin  as  a  snuff  has  been 
very  successful  in  my  hands  in  causing  the  sloughing  off  of  even  the  largest  polypi 
('  Lancet,'  Feb.  1867)  ;  but  the  remedy  is  uncertain  in  large  polypi,  although  it  is 
always  of  great  value  in  destroying  the  smaller,  and  thus  in  checking  the  progress  of  the 
disease. 

I  have  had  several  instruments  made  to  apply  the  tannin,  but  the  bent  glass  tube  is  as 
good  as  any.    It  is  modified  from  one  made  by  a  patient  for  his  own  use,  and  answers 

well.    The  tannin  is  put  into  the  small  receptacle  in  the 
Fig.  334.  upper  half,  that  end  of  the  tube  being  inserted  into  the  nos- 

tril, and  fiie  other  into  the  mouth,  and  the  patient  then  blows 
the  tannin  into  his  nostril. 

The  removal  of  the  softer  kinds  of  polypi  should  always  be 
by  abruption.  Some  surgeons  employ  a  long  pair  of  narrow 
well-made  forceps  which  fix  the  pedicle,  and  then  by  a  slight 
twist  and  some  force,  the  removal  of  the  growth  is  effected. 
When  the  polypus  hangs  far  back,  the  introduction  of  the 
finger  into  the  mouth  and  behind  the  fauces  facilitates  its 
removal.  The  best  instrument  known  is  the  "  noose,"  and  that  illustrated  in  Fig.  335  is 
the  form  I  prefer.  It  is  so  constructed  that  a  loop  of  wire  introduced  along  the  septum 
and  half  turned  can  be  made  to  pass  over  the  polypus  and  encircle  its  peduncle.  The  loop 
is  then  drawn  home,  the  growth  strangled  at  its  neck,  and  abrupted.    By  these  means  the 


Fig.  335. 


Removal  of  polypus  by  noose. 


polypus  is  removed  as  a  whole  and  bleeding  is  prevented  ;  consequently,  by  the  use  of  this 
instrument,  the  nose  can  generally  be  cleared  at  one  operation.  In  some  cases,  I  have 
cured  the  disease  by  cutting  off  with  a  long  pair  of  scissors  the  turbinated  bone  from 
which  these  polypi  grow.  A  few  days  after  the  removal  of  the  polypi  by  the  snare,  tannin, 
as  a  snuff,  may  be  employed. 

In  severe  cases  in  which  this  treatment  has  been  employed  with  but  poor  success, 
Rouge's  operation,  as  suggested  by  him  for  the  treatment  of  certain  cases  of  ozaena  in 
1873,  may  be  performed,  the  operation  consisting  in  the  elevation  of  the  upper  lip  and 
soft  parts  of  the  nose  from  their  osseous  attachments  by  means  of  an  incision  made  be- 
neath the  lip  through  the  mucous  membrane  where  it  is  reflected  from  the  lip  into  the 
gums,  the  lip  and  nasal  cartilages  by  these  means  being  so  freed  from  their  attachments 
as  to  allow  the  surgeon  to  lift  them  up  as  a  whole  towards  the  forehead,  and  thus  reach- 
ing the  nasal  cavity  for  purposes  of  exploration  or  operation.  To  give  more  room,  the 
septum  nasi  may  require  to  be  separate  from  its  base.  After  the  operation  the  parts 
readily  fall  into  position,  and  should  be  kept  there  by  strapping.  No  deformity  or  visible 
scar  follows  the  operation. 

This  form  of  polypus  seems  to  be  more  common  in  men  than  in  women,  and  is  a  disease 
of  young  adult  life.  I  have  known  it,  however,  in  one  instance,  to  appear  in  a  man  aged 
seventy-five. 

The  firmer  and  fibrous  forms  of  polypi  are  by  no  means  so  common  :is  the 
gelatinous,  and  seldom  spring  from  the  turbinated  bones.    They  grow  more  frequently 
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from  the  upper  and  posterior  portion  of  the  nasal  cavity,  from  the  top  of  the  pharynx  and 
the  posterior  nares,  and  have  a  periosteal  origin.  They  do  not  make  their  appearance  so 
early  in  life  as  the  gelatinous,  are  far  more  serious  in  their  nature,  and  more  difficult  to 
treat,  on  account  of  their  position  ;  but  when  removed,  they  rarely  return.  The  best  mode 
of  treatment  is  to  ligature  them  through  the  nose  by  means  of  a  loop  of  whipcord  or  wire 
passed  through  the  nostril  into  the  pharynx  and  slipped  over  the  growth.  When  this 
operation  cannot  be  performed,  the  nostril  may  be  laid  open  to  give  room  for  manipulation, 
or  it  may  be  necessary  to  remove  the  nasal  process  of  the  superior  maxillary  bone,  or  dis- 
place the  body  of,  but  not  remove,  the  upper  jaw  itself,  to  reach  the  tumor.  In  1865,  I 
removed  a  large  tumor  of  this  kind  which  completely  obstructed  the  posterior  nares  of  a 
boy,  at.  14,  by  the  ligature  introduced  through  the  nostril  ('Path.  Trans.,'  vol.  xviii), 
and  in  1868, 1  removed  a  second  from  a  lad,  ast.  18,  in  the  same  way.  In  1872,  in  another 
case,  I  took  away  a  portion  of  the  upper  jaw  to  get  at  a  tumor  of  the  spheno-maxillary 
fossa  which  filled  up  the  nostril  from  behind.  Some  of  these  polypi  grow  from  the  antrum 
and  press  inwards.  The  surgeon  should  bear  this  fact  in  mind  in  examining  a  case,  as  it 
may  materially  affect  his  treatment. 

Cancerous  tumors  of  the  nose  are  found  in  practice,  although  not  frequently. 
They  may  attack  the  body  of  the  organ,  as  seen  in  Fig.  336,  or  grow  from  within  and 
press  forwards  or  backwards,  filling  in  the  anterior  or  posterior 
nares,  when  they  are  difficult  to  diagnose.    They  are,  perhaps,  FIG-  336. 

more  common  in  the  old  than  in  the  young,  although  two  cases 
have  passed  under  my  care  in  patients  under  thirty.  They  are 
generally  associated  with  bleeding  either  from  the  nose  or 
pharynx.  When  they  grow  from  within,  their  removal,  when 
it  can  be  effected,  is  an  expedient  practice  if  only  to  give  relief, 
and  this  can  be  done  much  in  the  same  way  as  in  the  other 
varieties  of  polypi. 

Conditions  simulating  polypus — The  conditions  of 
the  nasal  cavity  which  are  not  infrequently  mistaken  for  poly- 
pus are,  however,  numerous.  Many  such  have  passed  under 
my  notice,  the  patients  applying  for  the  removal  of  such  a 
growth,  when  in  reality  no  growth  existed. 

Malformation  of  the  septum  nasi  is  one  of  the  most 
common.  In  it  the  septum  projects  either  into  the  right  or 
left  nostril,  causing  more  or  less  obstruction  to  respiration,  and 
leading  a  superficial  observer  to  believe  in  the  presence  of  some  cancer  of  nose 

new  growth.    This  deformity  may  sometimes  be  the  result  of 

an  injury;  and  when  so,  there  is  generally  some  lateral  twist  of  the  nose  itself.  The 
knowledge  of  the  existence  of  such  a  condition  is  quite  sufficient  to  prevent  any  careful 
surgeon  falling  into  this  error.  I  need  hardly  add,  that  by  no  surgical  treatment  can  this 
condition  be  remedied.  [A  portion  of  the  cartilaginous  septum  may  be  pared  away,  and 
thus  both  nostrils  made  pervious.  It  seems  to  make  little  difference  whether  the  operation 
leaves  a  hole  in  the  septum.] 

A  chronic  inflammation  and  thickening  of  the  mucous  lining  of  the 
nose  is  another  condition  which  may  be,  and  frequently  is,  mistaken  for  polypus.  In  it 
the  patient  complains  of  difficulty  in  respiration,  and  feels  that  there  is  something  in  the 
nose  which  mechanically  impedes  that  function.  On  examining  the  cavity,  a  smooth, 
projecting,  and  firm  outgrowth  will  be  observed  on  its  outer  wall,  which  may  be  l'egarded 
as  a  polypus,  but  which  is  really  only  the  lower  turbinated  bone  covered  by  a  thickened 
and  inflamed  mucous  membrane.  In  a  case  such  as  this,  if  a  little  care  be  taken  in  sift- 
ing its  history,  it  will  probably  be  found,  that  an  obstruction  to  the  respiration  will  be  the 
only  symptom  of  importance  ;  there  will  be  no  serous  discharge,  such  as  is  so  copious  in 
cases  of  polypi,  although  there  may  be  a  discharge  of  tenacious  mucus  ;  yet  this  is  not 
common  ;  since  the  secreting  function  of  the  mucous  membrane  in  these  cases  will  gene- 
rally be  found  diminished,  and  a  great  dryness  present,  accompanied  by  a  loss  of  the  sense 
of*  smell. 

The  best  treatment  in  such  examples  is  the  constitutional,  in  the  form  of  tonics,  using 
thai  which  appears  to  be  more  suited  to  the  general  wants  of  the  patient's  system.  Some 
slight  stimulating  lotion  such  as  the  sulphate  or  chloride  of  zinc,  or  nitrate  of  silver  of  the 
Strength  of  two  grains  to  the  ounce,  may  at  times  be  required,  but  constitutional  means 
alone  are  generally  sufficient.    Removal  of  the  turbinated  bone  for  this  affection  has  been 
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advocated  and  performed  by  some  surgeons.  I  have  adopted  the  practice  in  a  few  obsti- 
nate cases  with  marked  success. 

It  is  worthy  of  observation  that  this  disease  is  at  times'  confined  to  the  mucous  membrane 
over  the  lower  turbinated  bone  ;  and  for  reasons  which  I  am  unable  to  explain. 

The  septum  may  likewise  be  the  seat  of  inflammation  either  acute  or  chronic  ;  and,  as 
a  result,  great  swelling  of  the  soft  parts  covering  it  in  will  be  present,  giving  rise  to 
obstruction.  When  pus  exists,  an  early  opening  is  advantageous.  In  some  cases,  a  per- 
forating ulcer  may  appear :  in  others,  exfoliation  of  the  cartilage.  I  have  removed  from 
a  boy,  a  cartilaginous  outgrowth  from  the  septum  which  obstructed  the  nostril,  which  had 
a  base  the  size  of  a  sixpence. 

OZJENA. 

This  term  is  applied  to  a  large  and  important  class  of  cases  where  an  offensive  dis- 
charge, or  rather  smell,  is  the  common  symptom,  which  is  due  to  many  different  morbid 
conditions. 

It  has  been  said  that  this  offensive  smell  is  the  result  of  some  morbid  secretion  of  the 
part,  but  my  own  experience  has  not  furnished  me  with  any  information  tending  to 
confirm  such  an  idea,  and,  I  believe,  that  the  fetor  is  generally,  if  not  always,  the  result 
of  the  decomposition  of  retained  mucus.  At  one  time  it  may  be  associated  with  an  ulcer 
of  the  mucous  membrane  ;  and  at  another,  with  some  diseased  bone  the  result  of  syphilis 
or  otherwise  ;  but,  under  all  circumstances,  the  disease  is  an  insidious  one,  and  many 
months  have  usually  elapsed  before  it  comes  under  the  notice  of  the  surgeon  or  medical 
adviser. 

The  patient  at  first  believes  the  symptoms  to  depend  upon  an  ordinary  catarrh  ;  the 
discharge  from  the  nose  being  thick,  but  not  offensive,  and  the  sense  of  smell  more  or  less 
impaired.  If  these  symptoms  continue,  the  health  of  the  sufferer  often  declines,  and  the 
physician  is  consulted  on  account  of  want  of  power,  the  local  symptoms  assuming  a  second- 
ary importance.  If  the  nose  be  examined  at  this  time,  as  it  should  be,  with  a  speculum, 
to  obtain  a  good  view  of  the  whole,  the  only  visible  morbid  condition  will  be,  intense  con- 
gestion of  the  mucous  membrane,  which  will  not  be  much,  if  at  all  thickened ;  this  con- 
gestion of  the  mucous  membrane  being  associated  with  excess  of  secretion 

Treatment  The  only  correct  and  satisfactory  treatment  is  the  constitutional.  When 

the  general  condition  of  the  body  is  improved  the  local  disease  will  disappear.  To  this 
end  the  hygienic  conditions  by  which  the  patient  is  surrounded  should  be  considered.  If 
tonics,  as  quinine  or  iron,  are  indicated,  they  should  be  administered ;  the  secretions  also 
should  be  attended  to,  and  all  external  and  internal  causes  removed  which  may  prove 
detrimental  to  health.  The  local  treatment  consists  in  absolute  cleanliness  and  the 
removal  of  all  retained  secretions,  and  for  this  purpose  there  is  nothing  equal  to  the  use 
of  the  douche  (Fig.  330),  saline  medicated  lotions  being  employed.  The  inhalation  of 
steam  will  at  times  assist  the  removal  of  the  secretion  and  relieve  the  state  of  fulness  of  the 
part,  of  which  some  patients  so  much  complain.  In  other  cases,  the  injection  of  warm 
•water  affords  relief,  especially  if  the  discharges  have  a  tendency  to  desiccate,  adhere  to 
the  mucous  lining,  and,  as  a  consequence,  to  putrify  ;  since  it  is  this  putrefaction  of  the 
retained  muco-purulent  secretion  on  which  essentially  depends  the  condition  denominated 
ozcena.  Ozcena,  therefore,  may  be  simply  the  result  of  a  state  like  that  which  has  just 
been  described;  and  if  so,. must  be  treated  on  like  principles.  The  offensive  discharge 
must  be  removed  by  the  free  use  of  a  douche  or  syringe,  so  that  no  muco-purulent  secre- 
tion can  be  allowed  to  remain  to  decompose,  and  so  one  of  the  most  troublesome  symptoms 
of  fetor  will  be  removed  and  in  future  prevented.  Medicated  lotions  are  sometimes 
required,  such  as  iodine  lotion,  Condy's  fluid,  carbolic  acid,  the  sulphate  or  chloride  of 
zinc,  or  nitrate  of  silver,  in  the  strength  of  about  one  grain  to  the  ounce  of  water.  The 
inhalation  of  the  fumes  of  iodine  is  always  useful. 

But  ozsena  does  not  always  depend  upon  such  simple  local  conditions.  It  may  arise 
from  some  ulceration  of  the  passage,  an  ulceration  that  may  be  seen  through  the  speculum, 
and,  if  not  seen,  suspected  to  exist  when  an  occasional  escape  of  a  blood-stained  muco- 
purulent secretion  takes  place. 

The  principles  of  treatment  under  these  circumstances  are — tonics  constitutionally,  with 
cleanliness  locally  ;  topical  stimulants  being  employed  when  simpler  means  have  failed,  or, 
when  great  indolence  of  the  part  is  present. 

[It  should  be  remembered  that  the  nasal  douche  is  of  use  as  a  cleansing  instrument,  but 
has  much  less  value  as  a  therapeutic  agent.    The  topical  remedies  to  be  applied  should  be 
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introduced,  as  a  rule,  through  the  nostril  by  means  of  brushes,  or  probes  tipped  with  cot- 
ton, in  order  that  the  ulcerations  may  receive  the  full  value  of  the  drug,  which  otherwise 
will  be  distributed  over  the  entire  mucous  membrane.] 

These  cases  are,  however,  very  obstinate,  and  much  time  is  frequently  required  to 
bring  about  a  cure — several  months  being  often  not  long  enough  ;  but  the  fetor,  which  is 
the  chief  symptom  of  annoyance  to  the  sufferer,  may  speedily  be  removed  by  the  mechani- 
cal and  local  means  already  suggested,  and  so  the  worst  feature  of  the  disease  becomes 
destroyed,  and  the  mental  as  well  as  the  physical  comfort  of  the  patient  secured. 

When,  however,  this  inflammatory  action  and  perhaps  ulceration  is  allowed  to  continue, 
a  different  result  will  ensue  ;  the  bone  itself  becoming  involved,  and  as  a  result  necrosis 
follows.  In  so-called  strumous  subjects,  this  condition  is  not  infrequent.  I  have  no  evi- 
dence to  give  that  such  a  necrosis  is  always  the  result  of  the  extension  of  the  inflamma- 
tion from  the  soft  parts  around  the  bone  to  the  bone  itself.  In  many  cases,  if  not  in  the 
majority,  I  believe  the  disease  originates  in  the  bones. 

Necrosis  of  bone  in  the  nose  is  not  an  unfrequent  condition,  and,  as  such,  is  another 
cause  of  the  disease  described  as  ozcena.  It  is  found  in  children  as  well  as  in  adult  life, 
and  may  be  the  result  of  injury,  extension  of  disease  from  the  soft  parts  covering  the 
bones,  or  associated  with  the  so-called  strumous  diathesis,  or  with  the  syphilitic  poison. 
Occasionally  it  takes  place  without  any  such  distinct  cause,  when  it  is  described  as  idio- 
pathic ;  it  being  well  known  that  inflammation  of  bone  may  arise  per  se. 

When  ozrena  is  the  result  of  necrosed  bone,  the  fetor  is  generally  of  a  peculiar  cha- 
racter, such  as  is  well  known  to  accompany  diseased  bone  ;  and  under  these  circumstances, 
by  careful  examination  with  the  speculum  or  probe,  bare  bones  will  often  be  detected,  by 
which  the  nature  of  the  disease  becomes  tolerably  evident.  In  early  life,  I  believe  that 
inherited  syphilis  is  a  more  frequent  cause  of  this  affection  than  is  generally  suspected, 
and  this  opinion  has  been  confirmed  by  the  presence  of  other  marked  symptoms  in  some 
cases,  such  as  old  skin  diseases,  syphilitic  teeth,  or  keratitis. 

To  form  a  correct  opinion  in  all  cases  of  ozsena,  a  careful  history  of  the  case  must  be 
obtained  and  well-known  symptoms  not  overlooked,  for  unless  an  accurate  knowledge  of 
the  case  can  be  acquired,  the  treatment  adopted  must  be  doubtful,  and  consequently 
unsuccessful. 

Treatment  When  the  presence  of  necrosed  bone  has  been  made  out  as  the  cause  of 

the  disease  called  ozama,  it  is  tolerably  evident  that  the  patient  will  not  recover  until  the 
fetid  bone  has  been  removed,  or  rather  has  exfoliated.  To  this  end,  the  preservation  of 
perfect  cleanliness  by  means  of  the  douche  or  syringe,  with  or  without  stimulating  or 
antiseptic  lotions,  may  be  employed,  and  tonics  administered.  If  syphilis,  either  heredi- 
tary or  acquired,  is  the  apparent  cause,  our  remedies  must  be  modified  to  the  general 
requirements  of  the  patient.  Mercurials  are  seldom  necessary,  although  in  children 
suffering  from  this  disease,  where  the  history  and  other  symptoms  of  congenital  syphilis 
are  present,  I  have  given  them,  associated  with  tonics,  with  marked  benefit,  and,  in 
obstinate  cases  in  adult  life,  such  a  combination  may  also  be  employed.  The  perchloride 
and  green  iodide  have  proved  the  best  forms  in  my  experience,  and,  when  combined  with 
tonics  such  as  quinine,  bark,  or  iron,  are  invaluable.  I  generally  prescribe  the  perchloride 
with  bark,  and  the  iodide  in  pills  at  bedtime,  the  patient  taking  at  the  same  time  the 
syrup  of  the  iodide  of  iron  and  the  iodide  of  potassium  in  some  bitter  infusion,  such  as 
quassia.  If  mercurials  are  not  indicated  or  required,  the  combination  of  the  iodides  of 
iron  and  potassium  cannot  be  too  highly  valued. 

In  strumous  subjects,  perfect  local  cleanliness,  and  perhaps  stimulants,  accompanied 
with  tonics,  as  cod-liver  oil,  quinine,  or  iron  alone,  or  in  combination,  generally  suffice. 

Nasal  Calculi  or  Rhinolithes. 

Such  cases  have  been  recorded  though  I  have  never  seen  an  instance.  They  may  be 
small  or  so  large  as  to  obstruct  the  nostril,  and  may  be  formed  around  foreign  bodies 
introduced  from  without.  Obstruction  and  more  or  less  pain  are  said  to  be  the  chief 
symptoms,  and  occasionally  a  copious  discharge  of  mucus  or  pus.  The  calculus  can  be 
detected  on  examination,  and,  when  found,  it  should  be  removed  by  douche,  snare,  or 
forceps.    Cases  are  on  record  in  which  the  concretion  was  crushed  before  removal. 

Disease  of  the  Frontal  Sinus. 

The  frontal  sinuses,  as  part  of  the  nose,  are  liable  to  many  of  its  diseases.  Acute  or 
chronic  catarrhal  inflammation  is  by  no  means  uncommon;  both  giving  rise  to  a  dull 
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heavy  pain  over  the  forehead,  which  the  inhalation  of  the  fumes  of  half  a  grain  or  more 
of  opium  thrown  on  a  hot  piece  of  metal  often  speedily  relieves. 

Acute  suppuration  of  these  sinuses  is  occasionally  met  with,  and  is  attended  with  severe 
local  and  general  symptoms.  Under  these  circumstances,  the  application  of  the  trephine 
to  the  outer  shell  of  hone  may  be  required.  Necrosis  of  the  bones  covering  in  the  sinuses 
may  exist,  and  the  latter  are  also  liable  to  fracture.  New  growths  may  likewise  be  found 
in  this  locality — cancerous,  myeloid,  or  bony  ;  the  ivory  osseous  growths  being  more  fre- 
quently found  in  the  air-cells  of  the  frontal  bone  and  nasal  fossa1  than  in  any  other  locality. 
From  modern  investigations  they  appear  to  have  a  periosteal  origin  and  soon  become 
loose.  In  Hilton's  well-known  case,  the  growth  sloughed  away.  In  the  case  from  which 
Figs.  337  and  338  were  taken,  the  osseous  mass  was  evidently  dying  when  it  was  removed. 

Fig.  337.  Fig.  338. 


It  had  been  growing  in  the  frontal  sinus  of  a  man,  aet.  24,  for  four  years,  and  had  gradu- 
ally encroached  upon  the  orbit.  I  enucleated  it  from  its  bed  by  means  of  an  elevator, 
after  having  taken  away  the  layer  of  frontal  bone  that  covered  it  in.  A  good  recovery 
ensued  ('Guy's  Hospital  Reports,'  1873-4).  M.  Olivier's  treatise  upon  the  subject, 
published  in  Paris  in  18G9,  gives  all  the  facts  known  about  such  growths.  In  all  tumors 
occupying  the  centre  of  the  frontal  region  in  children,  the  possibility  that  any  one  may  be 
a  hernia  of  the  brain  or  its  membranes  should  be  borne  in  mind. 


RlIINOPLASTIC  OR  TALIACOTIAN  OPERATIONS. 

Gaspar  Tagliacozzi,  or  Taliacotius,  Professor  of  Anatomy  and  Surgery  in  the  Univer- 
sity of  Bologna,  was  the  first  to  bring  these  operations  into  notoriety,  and  they  have  con- 
sequently been  named  after  him.    He  was  not,  however,  the  originator  of  the  operation, 

as  he  himself  refers  to  earlier  men,  such  as  A.  Pare  and 
Fig.  339.  others,  who  have  recommended  it,  but  he  was  the  first 

to  practise  it  with  much  success,  and  quite  deserves  the 
fame  that  attended  his  efforts.  His  principal  work, 
published  in  1597,  at  Venice,  only  two  years  before  his 
death,  gives  the  histories  of  the  cases  in  which  he 
operated. 

His  method  consisted  essentially  in  taking  a  flap  of 
skin  from  the  arm  and  transplanting  it  to  the  nose,  and 
so  restoring  that  organ  to  its  normal  appearance  where 
there  had  been  any  loss  of  substance. 

Modern  surgeons,  instead  of  following  the  great  Italian 
example,  generally  prefer  to  adopt  the  Indian  method, 
and  take  the  integument  from  the  forehead.  The  opera- 
tion is  by  no  means  common.  It  may  be  undertaken  to 
restore  the  nose  wholly  or  in  part,  and  the  amount  of 
healthy  integument  required  for  this  purpose  will  be 
regulated  by  the  want.  The  ingenuity  of  the  surgeon 
too  will  be  taxed  in  every  case,  to  adopt  his  operation  to  its  special  requirements.  He 
must,  however,  always  be  careful  to  give  himself  abundance  of  new  material ;  and,  having 
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Fig.  340. 


satisfied  himself  of  the  wants  of  the  individual  case,  and  that  the  parts  upon  which  he  is 
about  to  operate  have  long  lost  all  traces  of  disease,  he  can  then  map  out  upon  the  centre 
or  lateral  portion  of  the  forehead  of  the  patient  that  portion  of  integument  he  proposes  to 
transplant,  having  planned  it  beforehand  on  a  piece  of  paper,  plaster,  or  wash-leather. 
The  shape  required  for  a  nose  and  column  will  be  such  as  is  indicated  in  Figs.  333  and 
339,  the  tlap  measuring  three  inches  in  both  diameters.  The  surgeon  shall  then  make 
raw  the  whole  surface  of  the  old  nose  to  which  the  flap  is  to  be  united,  cutting  a  deep 
groove  close  down  to  the  bones  bounding  the  usual  cavity  for  the  reception  of  the  new 
flap.  A  sponge  may  then  be  firmly  pressed  upon  this  raw  surface  to  arrest  the  bleeding, 
while  the  surgeon  proceeds  to  dissect  up  the  integument  he  had  previously  marked  out 
upon  the  forehead.  In  doing  this,  care  should  be  observed  not  to  bruise  or  otherwise 
injure  this  borrowed  skin.  The  incision  should  be  clean  and  extend  down  to  the  bone. 
The  flap  should  be  dissected  up  boldly  and  freely,  care  being  observed  to  leave  a  good 
neck  through  which  the  circulation  can  be  maintained,  and  to  make  it  long  enough  to 
allow  of  its  being  turned  round.  For  this  purpose,  it  is  a  good  practice  to  make  the 
incision  on  the  side  to  which  the  twist  is  to  be  made  a  little  longer  than  the  other. 

When  all  bleeding  has  ceased,  the  frontal  flap  with  the  external  surface  still  uppermost 
should  be  turned  half  round,  and  applied  to  the  nasal  raw  surface,  to  which  it  is  to  be 
carefully  stitched  ;  the  columnar  portion  being  well  pressed  down  into  the  groove  made 
for  it,  and  fixed.  The  new  nostrils  ought  to  be  supported  by  oiled  cotton-wool  or  lint, 
and  the  surface  covered  with  the  same  material  to  maintain  its  warmth.  The  gaping 
wound  on  the  forehead  can  then  be  brought  together  as  far  as  possible  by  means  of  strap- 
ping, and  left  to  heal  by  granulation — the  operation  of  skin-grafting  expediting  repair. 
The  sutures  may  be  removed  on  the  second  or  third  day. 
For  the  next  month,  the  greatest  care  is  requisite  in  the 
dressing  of  the  wound,  and  in  keeping  the  nostrils  up 
with  a  plug,  the  one  suggested  by  Langenbeck  being  the 
best ;  and,  as  soon  as  the  new  flap  has  consolidated,  the 
neck  of  integument  at  the  root  of  the  nose  may  be  di- 
vided. In  the  case  illustrated  (Fig.  340),  such  a  prac- 
tice was  not  called  for.  I  operated  upon  it  in  1872  with 
an  excellent  result.  When  the  formation  of  the  columna 
is  required,  Liston's  plan  is  the  one  generally  employed, 
and  is  thus  described  in  his  own  words : — 

"  Restoration  of  the  columna  is  an  operation  which,  in 
this  and  other  civilized  countries,  must  be  more  frequently 
required  than  the  restoration  of  the  whole  nose.  This 
latter  operation  came  to  be  practised  in  consequence  of 
the  frequency  of  mutilations  as  a  punishment ;  but  the 
punishment  for  some  of  our  sins  is  left  to  Nature,  and 
she  generally  relents  before  the  whole  of  the  organ  dis- 
appears. This  columna  is  frequently  destroyed  by  ul- 
ceration. The  deformity  produced  by  its  loss  is  not  far 
short  of  that  caused  by  destruction  of  the  whole  nose. 

Happily,  after  the  ulceration  has  been  checked  the  part  can  be  renewed  neatly,  safely, 
and  without  much  suffering  to  the  patient.  The  operation  which  I  have  practised  suc- 
cessfully for  some  years,  and  in  many  instances,  is  thus  performed  :  The  inner  surface  ot 
the  apex  is  first  pared.  A  sharp-pointed  bistoury  is  then  passed  through  the  upper  lip — 
previously  stretched  and  raised  by  an  assistant — close  to  the  ruins  of  the  former  columna, 
and  about  an  eighth  of  an  inch  on  one  side  of  the  mesial  line.  The  incision  is  continued 
down,  in  a  straight  direction,  to  the  free  margin  of  the  lip  ;  and  a  similar  one,  parallel  to 
the  former,  is  made  on  the  opposite  side  of  the  mesial  line,  so  as  to  insulate  a  flap  about  a 
quarter  of  an  inch  in  breadth,  and  composed  of  skin,  mucous  membrane,  and  interposed 
substance.  The  frenulum  is  then  divided,  and  the  prolabium  of  the  flap  removed.  In 
order  to  fix  a  new  columna  firmly  and  with  accuracy  in  its  proper  place,  a  sewing  needle 
is  passed  from  without  through  the  apex  of  the  nose,  and  obliquely  through  the  extremity 
of  the  elevated  flap  ;  a  few  turns  of  thread  over  this  suffices  to  approximate  and  retain  the 
surfaces.  It  is  to  be  observed  that  the  flap  is  not  twisted  round,  as  in  the  operation 
already  detailed,  but  simply  elevated,  so  as  to  do  away  with  the  risk  of  failure.  Twisting 
is  here  unnecessary,  for  the  mucous  lining  of  the  lip,  forming  the  outer  surface  of  the 
columna,  readily  assumes  the  color  and  appearance  of  integument,  after  exposure  for  some 
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time.  The  fixing  of  the  columna  having  been  accomplished,  the  edges  of  the  lip  must  be 
neatly  brought  together." 

The  sutures  can  be  removed  on  the  third  or  fourth  day,  when,  as  a  rule,  the  parts  have 
cicatrized.  The  ultimate  result  of  the  case  depends  materially  upon  the  care  bestowed 
upon  its  after-treatment.  In  the  case  illustrated  in  Fig.  340,  which  I  operated  upon  sev- 
eral years  ago,  a  gratifying  result  ensued,  the  bridge  of  the  nose  requiring  no  second 
operation.  Dr.  Lichtenberg  has  had  within  the  last  few  years  some  very  successful  cases; 
and  the  late  Mr.  Skey  had  some  excellent  results  in  his  practice.  I  saw  one  that  he  had 
operated  upon  years  before,  which  was  very  excellent.  It  is  well,  however,  to  remember 
Mr.  Skey's  advice  when  he  says,  "  Let  it  be  the  patient  who  urges  the  operation." 

Of  late  years,  Langenbeck  has  suggested  the  propriety  of  dissecting  up  the  periosteum 
from  the  frontal  bone  with  the  skin  flap  so  as  to  give  a  bony  nose,  but  it  is  a  question 
how  far  this  osteo-rhinoplasty  is  an  advantage.    The  operation  has  not  found  much  favor. 

When  only  one  ala  has  to  be  restored,  the  flap  may  either  be  taken  from  the  nose  itself 
or  from  the  cheek,  the  particulars  of  the  plan  being  left  to  the  ingenuity  of  the  surgeon  to 
determine.  [Syme  and  John  Wood  have  proposed  making  flaps  from  the  cheeks  even 
when  both  aire  have  to  be  restored.  Dr.  Post,  of  New  York,  has  recently  endeavored  to 
construct  a  nose  from  a  finger  of  the  patient  deformed  by  loss  of  the  nasal  tissues.] 


CHAPTEE  XVIII. 

SURGICAL  AFFECTIONS  OF  THE  LARYNX  AND  TRACHEA. 

The  larynx  and  windpipe  may  be  contused  from  external  injury,  or  the  cartilages  and 
trachea  rings  fractured ;  the  severity  of  the  symptoms  following  these  accidents  varying 
according  to  the  amount  of  injury  to  the  parts. 

Thus,  some  years  ago,  a  case  came  under  my  care  in  which  the  thyroid  cartilage  was 
fractured  obliquely  across  its  body.  The  accident  was  attended  with  much  bleeding  ami 
cough,  but  these  soon  disappeared,  and  an  excellent  recovery  ensued.  In  1877,  Dr.  A. 
Corley,  of  Dublin,  recorded  a  case,  in  which  after  death  the  second,  third,  and  possibly 
the  fourth  cartilages  of  the  trachea  were  fractured  and  projected  unevenly  into  the  tube, 
associated  with  suppuration  around  a  necrosed  cricoid  cartilage.  The  preparation  was 
taken  from  a  woman,  ast.  36,  who  had  been  squeezed  in  the  throat  some  weeks  before,  and 
was  admitted  into  the  Richmond  Hospital  with  dyspnoea,  stridulous  breathing,  congestion 
of  face,  and  external  signs  of  inflammation  about  her  throat,  and  for  which  tracheotomy 
had  been  unsuccessfully  performed. 

The  trachea  may  also  be  completely  divided  subcutaneously.  I  saw  this  in  June,  1876, 
at  Guy's  Hospital,  in  the  case  of  a  man,  a?t.  47,  who  was  crushed  between  a  barge  and 
the  side  of  a  vessel,  the  prow  of  the  barge  striking  his  neck.  The  accident  was  followed 
by  dyspnoea  and  some  emphysema  of  the  neck,  but  the  symptoms  were  not  urgent  so  long 
as  the  erect  position  was  maintained,  but  the  recumbent  was  impossible.  The  man  lived 
fifty  hours  and  died  quietly.  After  death,  the  trachea  was  found  to  be  completely  severed 
below  the  thyroid  body;  the  two  ends  being  separated  for  an  inch  and  a  half,  while  the 
lower  end  was  below  the  innominate  vein. 

There  was  no  external  bruise  to  denote  the  severity  of  the  injury. 

Wounds  of  the  Throat. 

These  are  generally  made  by  the  hand  of  the  suicide,  and  consequently  have  a  double 
interest ;  the  dangers  of  the  local  injury  being  complicated  with  the  peculiar  mental  con- 
dition of  the  sufferer.  It  is  essential,  therefore,  for  the  surgeon  to  dwell  seriously  before- 
hand upon  the  necessities  of  these  cases,  in  order  that  in  the  hour  of  danger  he  may  be 
prepared  to  act  with  energy  and  decision. 

In  the  majority  of  cases  of  "  cut  throat"  the  wound  is  only  of  a  superficial  nature,  and 
simply  involves  skin,  or  skin  and  muscle,  and  does  not  implicate  either  the  pharynx  or 
the  respiratory  tract.  These  cases  require  no  other  local  treatment  than  that  usually 
employed  for  skin  wounds,  such  as  sutures  and  warm-water  dressing.    When  the  wound 
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is  of  a  deeper  character,  it  may  penetrate  into  the  pharynx  and  air-passages,  or  involve 
the  deep  vessels,  the  dangers  of  the  case  being  much  determined  by  the  position  of  the 
wound. 

My  colleague,  Mr.  Durham,  in  an  able  article  in  'Holmes's  Surgery'  (second  edition), 
asserts,  that  of  158  unselected  cases  the  wound  was 

Above  the  hyoid  bone  in        .......  11  cases. 

Through  the  thyro-hyoid  membrane  in  .       .       .       .       .  45  " 

Through  the  thyroid  cartilage  in    .       .       .       .       .       .  35  " 

Through  the  crico-thyroid  membrane  in        .       .       .       .  26  " 

Into  the  trachea  in         .       .       .       .       .       .       .       .  41  " 

The  respiratory  tract  was  opened  in  about  two-thirds  of  the  cases. 

In  all  cases  of  cut  throat,  hemorrhage  as  the  direct  result  of  a  divided  or  wounded  artery 
or  vein  is  to  be  apprehended ;  and,  although  from  the  deep  position  of  the  carotid  artery 
and  jugular  vein  these  vessels  in  the  majority  of  cases  escape  injury,  yet  when  they  are 
divided  death  is  usually  rapid.  Partial  or  complete  division  of  some  of  the  branches  of 
these  vessels  is,  however,  not  unfrequent. 

A  man  in  Guy's,  aet.  21,  in  a  fit  of  despondency  cut  his  throat,  and  died  from  profuse 
hemorrhage  into  the  lung  before  help  could  be  obtained.  The  blood  was  found  after  death 
to  have  come  from  a  divided  superior  thyroid  artery.  An  inmate  of  St.  George's  divided 
the  left  common  carotid  artery  and  wounded  the  internal  jugular  vein  with  a  penknife, 
and  died  before  the  house  surgeon  could  arrive.  "A  gentleman,  who  committed  suicide 
by  cutting  deeply  between  the  os  hyoides  and  thyroid  cartilage,  partially  divided  the 
external  carotid  artery  on  the  right  side,  just  as  it  was  given  oflf ;  the  flow  of  blood  was 
immense,  and  he  was  found  dead  within  ten  minutes  of  the  infliction  of  the  wound." 
(Fothergillian  Prize  Essay  for  1836,  by  my  father,  the  late  Mr.  T.  E.  Bryant.)  In  Guy's 
Museum,  Prep.  171179,  the  left  internal  jugular  vein  may  be  seen  divided ;  the  cut  being 
between  the  thyroid  and  cricoid  cartilages,  and  proving  speedily  fatal.  The  Prep.  1711" 
shows  division  of  the  inferior  thyroid  artery. 

Blood  may  flow  into  the  trachea,  and,  suddenly  or  slowly,  cause  asphyxia;  it  may 
coagulate  over  the  orifice  of  the  larynx  with  the  same  result.  Mr.  Le  Gross  Clark  has 
also  shown  ('Surg.  Diag.,'  1870)  how  air  may  enter  the  circulation  through  a  partially 
divided  vein  and  destroy  life  in  twenty-four  hours. 

When  the  incision  is  above  the  hyoid  bone  and  deep,  the  tongue  may  be  divided,  and 
the  loosened  portion  by  falling  over  the  orifice  of  the  larynx  may  cause  sudden  death  by 
suffocation.  In  wounds  of  this  description,  the  surgeon  should  consequently  guard  against 
the  possibility  of  this  contingency  taking  place  by  passing  a  thread  through  the  tongue 
and  drawing  it  forward. 

Again,  when  the  cut  is  just  above  the  thyroid  cartilage,  the  epiglottis  may  be  divided, 
and  this  falling  into  the  larynx  may  cause  fatal  dyspnoea.  To  prevent  this  a  stitch  should 
be  inserted  into  the  divided  portion  and  the  parts  adjusted.  The  same  result  may  take 
place  when  any  portion  of  the  orifice  of  the  larynx  has  been  detached.  Indeed  all  loose 
bodies  likely  to  obstruct  respiration  should  be  fixed.  Emphysema  is  by  no  means  an  un- 
common complication  of  cut  throat  when  the  respiratory  tract  has  been  opened,  and  is 
not,  as  a  rule,  a  dangerous  occurrence.  It  is  more  common  when  the  external  wound  is 
small. 

Inflammation  of  the  air-tubes  and  lungs  is  the  secondary  danger  of  wounds  of  the  throat 
involving  the  air-passages ;  and,  when  the  pharynx  or  oesophagus  has  been  opened  this 
risk  is  aggravated  by  the  possible  introduction  of  food  into  the  trachea.  Purulent  infil- 
tration of  the  cellular  tissue  of  the  neck  may  also  ensue,  or  oedema  of  the  glottis  ;  and,  at 
a  later  date,  the  air-passages  may  be  obstructed  by  the  cicatrization  of  the  wound  or  the 
contraction  of  the  trachea.  In  exceptional  cases  a  permanent  fistulous  opening  may  be 
left. 

The  immediate  danger  of  a  wound  in  the  throat  consequently  depends  (1)  on  the  quan- 
tity of  blood  lost;  (2)  on  the  risk  of  suffocation  from  that  blood  flowing  into  the  air- 
tube  ;  (3)  the  danger  of  suffocation  by  tissues  divided  and  partially  separated  from  their 
connections  obstructing  the  larynx.  The  secondary  dangers  are  those  of  oedema  of  the 
larynx  and  inflammation  of  the  air-passages,  and,  later  on,  from  subsequent  narrowing  of 
the  divided  tube  by  the  contraction  of  new  tissue  around  it. 

Treatment — The  first  duty  of  the  surgeon  under  all  circumstances  is  to  arrest  hem- 
orrhage. Arteries  ought  to  be  ligatured  or  twisted,  as  all  deep  veins  when  moderate 
pressure  fails  to  check  the  flow  of  blood.    A  wounded  artery  or  vein  should  be  ligatured 
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above  and  below  the  w  ound.  A  small  wound  in  the  internal  jugular  vein  must  be  tied 
with  a  fine  thread. 

The  second  duty  of  the  surgeon  is  to  prevent  suffocation.  He  should  see  that  the 
respiratory  orifice  is  kept  clear  of  blood  or  of  any  divided  structure  such  as  the  tongue  or 
epiglottis.  Coagula  ought  to  be  speedily  removed,  and  respiration  encouraged  by  artificial 
means  when  natural  processes  have  failed. 

When  the  larynx  or  trachea  has  been  wounded,  the  aim  of  the  surgeon  should  be  to 
keep  the  divided  pieces  of  the  tube  in  continuity  and  not  to  allow  the  upper  portion  to 
overlap  the  lower,  and  thus  obstruct  the  respiration  ;  at  the  same  time,  care  must  be  taken 
to  keep  the  wounded  parts  sufficiently  open  to  allow  of  the  escape  of  the  mucus  which  is 
always  profuse,  and  to  permit  the  free  ingress  of  air. 

If  the  wound  is  very  extensive,  and  difficulties  arise  in  carrying  out  the  above  indica- 
tions, sutures  may  be  introduced  ;  but  it  must  be  left  to  the  surgeon's  judgment  to  decide 
when  they  may  be  necessary,  according  to  the  exigencies  of  the  individual  case.  In 
large  wounds  where  the  parts  cannot  be  kept  together,  a  suture  is  often  of  immense  benefit, 
and  sutures  when  applied  should  be  put  in  firmly,  including  often  the  whole  thickness  of 
the  tissues.  Their  object  can  only  be  to  fix  the  divided  parts  in  position,  and  to  prevent, 
by  their  sudden  movement,  any  mechanical  obstruction  to  the  respiratory  act.  To  do 
this  effectually,  the  measures  employed  should  be  boldly  executed.  The  head  should  be 
kept  forward  by  the  application  of  bandages,  and  water  dressing  applied  to  the  wound 
itself ;  constant  attention  is  demanded  of  the  nurse  to  keep  the  wound  clear  of  discharge, 
and  to  see  that  no  obstruction  to  the  breathing  takes  place.  The  atmosphere  the  patient 
breathes  should  be  kept  warm  and  made  moist  by  the  introduction  of  steam,  and  the 
wound  covered  with  muslin.  The  closest  attention  should  be  paid  to  the  patient  by  a 
skilful  nurse,  and  every  mental  and  bodily  want  or  weakness  cared  for.  As  regards 
nourishment,  abundance  should  always  be  provided,  although  it  is  not  such  an  easy  task 
for  the  patient  to  take  it. 

When  the  pharynx  or  oesophagus  is  extensively  opened,  the  patient  should  never  be 
allowed  to  swallow,  but  be  fed  by  means  of  a  tube  passed  either  through  the  nose  or  mouth, 
and  not  through  the  wound,  and  directed  with  the  finger  carefully  down  the  throat  into  the 
lower  portion  of  the  oesophagus.  Through  this,  beef-tea,  eggs,  brandy,  and  other  liquid 
nourishment,  such  as  the  symptoms  indicate,  may  be  periodically  administered.  I  have 
an  instance  before  me  where  the  pharynx  was  extensively  opened  above  the  os  hyoides, 
and  where  the  patient  was  kept  alive  by  such  means  for  nearly  six  weeks,  the  tube  having 
been  passed  through  the  nose.  At  the  end  of  this  time  he  was  able  to  swallow,  and 
recovery  ensued.  When  acting  as  dresser  to  the  late  Mr.  Aston  Key,  I  had  a  case  where 
the  wound  was  inflicted  through  the  trachea,  dividing  the  oesophagus.  In  this  instance 
the  man  was  fed  twice  daily  through  a  tube  passed  through  the  mouth  and  directed  with 
care  into  the  lower  oesophageal  opening ;  this  practice  being  carried  on  for  many  weeks, 
was  rewarded  by  recovery.  The  plan  of  treatment  just  indicated,  however,  is  only  rational, 
and  is  such  as  any  surgeon  would  naturally  suggest.  All  complications,  such  as  suppura- 
tion in  the  Cellular  tissues  around  the  wound,  bronchitis,  or  broncho-pneumonia,  are  to  he 
dealt  with  as  they  arise.  Some  have  suggested  the  propriety  of  tracheotomy  in  severe 
cases  of  cut  throat,  so  as  to  allow  the  wound  to  be  closed.  I  am  unable,  however,  to  see 
the  advantages  offered  by  this  practice  in  ordinary  cases ;  although  in  wounds  involving 
the  epiglottis  or  upper  part  of  the  larynx,  when  inflammatory  oedema  appears  as  a  second- 
ary result,  causing  obstruction  to  respiration  and  threatening  life,  there  is  no  doubt  as  to 
the  wisdom  of  the  practice.    These  cases,  however,  are  uncommon. 

Among  the  most  remote  dangers  of  such  wounds,  the  mechanical  obstruction  of  exuber- 
ant granulations  ought  to  be  mentioned ;  likewise,  some  narrowing  of  the  air-passage,  as 
a  consequence  of  contraction  of  the  cicatrix,  or  tracheal  fistulae.  These  results  are  com- 
mon to  traumatic  and  surgical  wounds  of  the  part.  In  Prep.  1711u,  Guy's  Hosp.  Museum, 
both  the  trachea  and  oesophagus  are  much  contracted  above  the  opening,  and,  in  a  less 
degree,  below.  This  preparation  was  taken  from  a  patient  who  had  lived  for  many  years 
after  a  wound  which  had  involved  both  the  trachea  and  oesophagus.  In  1873,  I  was 
called  upon  to  perform  tracheotomy  on  a  man,  ret.  57,  who  had  cut  his  throat  through  the 
thyroid  cartilage  sixteen  months  previously,  and  for  eight  or  ten  months  had  been  suffer- 
ing from  gradually  increased  difficulty  in  breathing,  due  to  the  contraction  of  the  air- 
passage,  and  this  patient  has  ever  since  been  obliged  to  wear  the  canula.  In  the  seventh 
vol.  of  the  '  Clin.  Soc.  Trans.,'  an  interesting  case  of  the  kind  has  been  recorded  by  Mr. 
H.  Lee. 
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Foreign  Bodies  in  the  Windpipe. 


Fig.  342. 


There  are  few  accidents  which  excite  more  anxiety  and  alarm  to  a  looker-on  than  the 
passage  of  a  foreign  body  into  the  larynx  or  trachea.  The  unfortunate  subject,  in  the 
midst  of  apparent  health  or  happiness,  is  suddenly  forced  to  make  violent  struggles  for 
life,  and  to  the  spectator  death  seems  imminent.  In  the  surgeon's  mind  no  less  painful 
feelings  are  excited,  for  unless  by  his  art  timely  relief  can  be  afforded,  the  danger  which 
is  apparent  becomes  real,  and  death  becomes  almost  a  certainty. 

The  majority  of  the  victims  of  such  an  accident  are  children,  although  adults  are  not 
exempt  from  such  a  contingency. 

A  foreign  body  maybe  inhaled  at  any  moment,  sudden  inspiration  being  sufficient  when 
the  mouth  is  full,  and  especially  when  that  foreign  body  is  smooth,  light,  or  small,  such 
as  a  fruit  stone,  bead,  bean,  nut,  or  coin.  Vomited  matter  may  likewise  be  drawn  by 
inspiration  into  the  air-tubes  by  patients  in  a  state  of  unconsciousness,  as  when  under 
chloroform,  or  in  an  epileptic  fit,  and  so  produce  death,  or  through  fistulous  openings 
between  the  oesophagus  and  trachea,  the 
result  of  simple  or  cancerous  ulceration. 
The  body  may  be  lodged  at  the  orifice  of 
the  larynx  (Fig.  341),  and  thus  cause 
sudden  asphyxia  ;  or  pass  into  the  rima, 
where  it  may  be  arrested,  or  into  the 
trachea  or  bronchi,  the  right  bronchus 
being  its  most  common  seat.  The  size 
and  shape  of  the  foreign  body  determine 
many  of  these  points ;  for  whilst  a  large 
one  will  naturally  be  arrested  at  the  ori- 
fice of  the  larynx,  a  small  one  will  proba- 
bly pass  through  ;  and  a  jagged  and  light 
body,  such  as  a  piece  of  nut-shell,  would 
be  more  likely  to  be  caught  in  the  rima 
than  a  small  round  body,  as  a  bean. 

A  piece  of  meat  may  become  impacted 
in  the  rima  glottidis  and  cause  instanta- 
neous death  (Prep.  Guy's  Hosp.  Mus. 
1710). 

In  the  case  of  a  child,  ret.  2^,  on  whom 
I  unsuccessfully  operated  in  18G4,  a  date  stone  was  found  impacted  in  the  right  bronchus, 
while  its  upper  end  was  pressing  against  the  left  side  of  the  trachea,  and  exciting  ulcera- 
tion (Fig.  342).  The  child  lived  four  days.  In  another  case  recorded  in  my  '  Clinical 
Surgery,'  Part  II,  a  bean  was  firmly  impacted  in  the  right  bronchus,  causing  complete 
obstruction  to  the  right  lung. 

The  fact  that  the  septum  at  the  division  of  the  trachea  is  somewhat  to  the  left  of  the 
median  line  is  probably  the  explanation  of  the  right  bronchus  being  more  frequently  the 
seat  of  the  foreign  body  than  the  left.  This  was  pointed  out  by  Goodall,  of  Dublin.  The 
larger  size  of  the  right  bronchus  doubtless  favors  this  tendency. 

The  symptoms  which  attend  the  entrance  of  a  foreign  body  into  the  air-passages 
are  somewhat  characteristic,  although  those  that  follow  are  often  obscure.  The  most 
typical  is  a  violent  convulsive  cough  coming  on  abruptly,  followed  by  difficult  respiration, 
and  a  feeling  of  suffocation — this  spasmodic  cough  being  likely  to  recur  at  intervals  on 
any  movement. 

When  the  voice  is  altered  in  character  whistling  or  stridulous,  it  is  suggestive  of  the 
foreign  body  being  near  the  rima,  and  impacted  ;  and  when  there  is  tenderness  of  the 
larynx  on  manipulation  or  pain,  this  suspicion  is  strengthened.  When  an  extraneous 
body  is  in  any  part  of  the  larynx,  but  more  particularly  in  the  ventricles,  the  spasmodic 
derangement  to  which  it  gives  rise  too  often  proves  speedily  fatal.  In  children,  rapid 
suffocation  is  a  common  result  of  such  a  cause,  death  being  more  from  spasm  of  the  glottis 
than  from  mechanical  obstruction  by  the  foreign  body. 

When  the  breathing  of  the  patient  is  at  times  natural,  and  at  others  disturbed  by  a 
paroxysm  of  cough  or  dyspnoea,  and  when  these  symptoms  are  brought  on  by  any  move- 
ment or  violent  respiratory  effort,  it  is  probable  that  the  foreign  body  is  loose  in  the 
trachea  or  one  of  its  divisions  ;  indeed,  patients  are  conscious  occasionally  of  the  move- 
ment of  the  body.  When  bv  auscultation  it  can  be  made  out  that  air  enters  one  lung 
36 


Bone  in  larynx  causing  death, 
taken  from  a  child  11  months  old. 
Prep.  1710». 


Date  stone  impacted  in 
right  bronchus.  Prep 
17171*. 
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freely  and  the  other  feebly,  the  exact  seat  of  impaction  of  the  foreign  body  is  indicated, 
and  the  amount  of  dyspnoea  present  will  depend  upon  the  closeness  of  the  impaction. 

When  the  extraneous  body  has  passed  through  the  larynx  into  the  trachea,  there  may 
be  long  intervals  of  repose  between  the  attacks  of  laryngeal  spasm  ;  but  any  spasm  may 
prove  fatal. 

Many  cases  are  now  on  record  in  which  foreign  bodies,  particularly  coins,  have  been 
impacted  in  a  bronchus,  and  have  given  rise  to  no  urgent  symptoms  for  years.  Dupuy- 
tren  in  one  of  his  lectures  given  in  1833  relates  a  case  where  a  coin  was  known  to  have 
been  in  the  air-passage  for  ten  years  without  producing  any  very  distressing  effects,  and 
was  found  after  death  to  occupy  a  tubercular  excavation.  Professor  Gross  gives  a  case 
in  which  a  portion  of  bone  is  said  to  have  been  coughed  up,  after  having  been  retained  for 
sixty  years.  Cases  such  as  these,  however,  should  never  allow  the  surgeon  to  rest  satis- 
fied, or  permit  a  foreign  body  to  remain  in  the  air-passages  ;  for  so  long  as  it  does,  death 
may  at  any  moment  be  produced  by  sudden  convulsive  laryngeal  spasm. 

Difficulty  of  breathing  is  not  uncommon  as  a  consequence  of  the  arrest  of  food  in  the 
oesophagus  or  lower  part  of  the  pharynx,  and  at  first  sight  the  surgeon  might  think  that 
the  symptoms  are  due  to  the  presence  of  some  foreign  body  in  the  air-passage.  When 
doubt  exists,  the  patient  should  be  made  to  swallow  ;  in  laryngeal  obstruction  no  difficulty 
will  be  experienced  by  the  act,  whereas  in  pharyngeal  it  will  be  impossible.  Under  other 
circumstances  a  probang  may  be  carefully  introduced  into  the  oesophagus,  and,  in  every 
case,  a  careful  exploration  of  the  throat  and  pharynx  with  the  finger  should  be  made. 
When  the  foreign  body  is  impacted  in  the  pharynx  and  cannot  be  removed,  and  laryngeal 
spasm  threatens  life,  the  windpipe  may  require  to  be  opened.  The  surgeon  should  always 
hesitate  to  employ  force  in  pressing  a  foreign  body  downwards. 

Treatment — Given  the  diagnosis  of  a  foreign  body  in  the  windpipe,  the  duty  of  the 
surgeon  plainly  is  to  endeavor  to  remove  it.  There  should  be  no  deviation  from  this  reso- 
lution, because  so  long  as  a  foreign  body  remains  in  the  air-passage  sudden  death  is  immi- 
nent, as  spasm  of  the  larynx  may  be  produced  by  any  movement  of  the  foreign  body,  and 
any  may  prove  fatal.  The  surgeon  should  never  allow  himself  to  be  misled  by  the  mild- 
ness of  the  symptoms  nor  by  the  knowledge  that  in  rare  instances  foreign  bodies  have 
remained  in  the  passage  for  years,  and  even  then  been  expelled,  as  such  cases  are  excep- 
tional. The  accident  is  one  that  will  inevitably  destroy  life,  although  it  must  be  doubtful 
at  what  time,  or  in  what  form  danger  may  appear. 

In  all  urgent  cases  in  which  spasm  of  the  larynx  threatens  life,  tracheotomy  should  be 
performed  ;  because  with  an  opening  in  the  trachea,  a  fatal  spasm  is  impossible,  and  the 
surgeon  may  then  proceed  to  investigate  the  case.  In  eases  in  which  life  appears  to  be 
extinguished,  the  same  practice  should  be  adopted,  artificial  respiration  being  subsequently 
maintained.  Should  the  symptoms  point  to  the  larynx  as  the  seat  of  the  impaction,  the 
upper  orifice  should  be  closely  examined  by  the  finger  introduced  through  the  mouth,  and 
a  full-sized  bougie  or  catheter  introduced  from  below  through  the  wround  into  the  larynx. 
By  these  measures  most  foreign  bodies  caught  and  impacted  in  the  larynx  itself  may  be 
removed.  In  exceptional  cases  where  these  measures  fail,  the  surgeon  may  be  called  upon 
to  lay  open  the  larynx.  The  laryngoscope  at  times  will  be  an  invaluable  aid  in  guiding 
to  the  position  of  the  foreign  body  and  in  effecting  its  extraction.  It  is  only  applicable, 
however,  in  adults.  When  the  position  of  the  foreign  body  is  known,  its  removal  may  be 
facilitated  by  curved  forceps. 

In  children,  the  opening  in  the  trachea  should  always  be  as  high  as  possible,  and  there 
is  no  objection  to  dividing  the  cricoid  cartilage  (laryngo-tracheotomy)  to  reach  the  larynx. 
Laryngotomy  is  scarcely  applicable  to  these  cases,  the  majority  being  found  in  children. 
When  the  foreign  body  is  so  fixed  in  the  larynx  as  to  be  immovable  by  the  means  sug- 
gested, the  thyroid  cartilage  must  be  laid  open  by  increasing  the  incision  upwards.  In 
doing  this  the  larynx  will  be  fully  exposed,  and  the  removal  of  the  body  facilitated. 
When  the  foreign  body  has  passed  the  larynx  and  is  in  the  trachea,  a  free  opening  should 
be  made  low  down  in  the  passage,  which,  when  done,  it  not  unfrequently  happens  that 
the  foreign  b  dy  is  expelled.  If  not,  the  patient  may  be  inverted,  and  succussion  employed, 
that  is,  the  patient  should  be  patted  sharply  on  the  back  or  shaken  with  the  view  of  dis- 
lodging it.  [Inversion  should  never  be  attempted  before  tracheotomy  is  done,  since  the 
foreign  body  may  enter  the  larynx  and  cause  fatal  spasm.] 

Some  surgeons  advise  the  introduction  of  forceps  or  other  instrument  through  the  wound 
into  the  trachea  for  the  removal  of  the  foreign  body,  and  in  recent  times  success  has  fol- 
lowed the  practice.  Thus  in  May,  1876,  Mr.  Maunder  extracted  by  means  of  a  loop  of 
silver  wire  through  an  opening  made  in  the  trachea,  a  glass  sleeve  link  from  the  left  bron- 
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chus  of  a  boy  set.  13.  Mr.  Hulke,  in  August,  1870,  hooked  out  of  the  right  bronchus  of 
a  woman,  set.  37,  the  outer  tube  of  a  tracheotomy  canula  by  means  of  a  piece  of  German 
silver  wire  bent  into  a  hook  ;  and  Mr.  Lucas,  on  November  16,  1877,  removed  by  means 
of  forceps  the  same  kind  of  thing  from  the  left  bronchus  of  a  man,  aet.  57,  the  tube  having 
been  in  the  bronchus  for  seven  weeks. 

Fig.  343  represents  an  excellent  pair  of  forceps  for  this  purpose.  It  was  made  for  Dr. 
S.  D.  Gross,  of  Louisville  [now  of  Philadelphia],  before  1854,  and  is  taken  from  his  book 
on  '  Foreign  Bodies  in  the  Air-passages.'  "  They,"  as  described  by  him,  "  are  composed 
of  silver,  and  are  a  little  upwards  of  eight  inches  in  length.  The  handle  is  considerably 
curved  on  the  flat,  and  has  two  large  rings  for  the  thumb  and  finger.  The  blades,  which 
are  rounded  and  very  slender,  are  five  inches  long  and  terminate  each  in  a  fenestrated 


Fig.  343. 


Gross's  trachea  forceps. 


extremity,  nine  lines  in  length  by  three  lines  in  width,  the  outer  surface  being  smooth 
and  convex,  the  inner  flat  and  slightly  serrated.  The  blades  when  shut  slightly  overlap 
each  other.  The  weight  of  the  instrument  is  a  little  over  five  drachms.  The  instrument, 
being  long  and  slender,  may  be  used  as  a  probe  ;  being  composed  of  silver  may  be  bent 
at  any  point  and  in  any  direction  ;  and  being  delicate  cannot  impede  the  passage  of  air 
during  its  use." 

When  these  means  fail  to  remove  the  foreign  body,  the  patient  must  be  left ;  but  the 
wound  in  the  air-tube  should  be  kept  open. 

If  the  foreign  body  be  in  the  larynx,  the  canula  may  be  introduced,  but  when  in  the 
trachea  or  bronchus,  such  a  practice  is  injurious,  as  preventing  the  escape  of  the  sub- 
stance. Under  these  circumstances  Hilton's  suggestion  is  undoubtedly  the  best — the 
formation  of  a  transverse  valvular  opening  in  the  trachea,  which  readily  allows  of  the 
escape  of  the  foreign  body  when  impelled  against  its  surface.  The  cutting  out  of  a  portion 
of  the  trachea  is  quite  unnecessary.  The  tracheal  wound  can  also  be  held  open  by  hooks, 
or  fastened  by  ligatures.  In  one  case  in  which  the  trachea  was  deep  I  managed  to  keep 
the  tracheal  wound  open  by  means  of  a  divided  ring  of  strong  wire  embracing  the  neck, 
its  two  ends  being  made  to  hook  into  the  opening  into  the  air-passage,  and  acting  as  retractors. 
In  another  I  held  the  wound  apart  by  means  of  a  wire  instrument  made  on  the  principle  of 
the  eye  speculum.  When  efforts  fail  at  one  time  for  the  removal  of  the  body,  they  may  be 
successful  at  another.  Mr.  Brunei's  well-known  case  is  one  in  point.  Mr.  Durham  informs 
us  from  an  analysis  of  554  cases  of  foreign  bodies  in  the  air-passages,  that  death  resulted 
in  forty-two  per  cent,  when  no  operation  was  performed,  and  in  twenty-four  per  cent, 
when  operative  measures  were  resorted  to;  and  hence  the  chances  are  greatly  in  favor  of 
the  latter  practice.  The  foreign  body  having  been  removed,  the  chief  danger  has  passed. 
There  may  be  some  inflammation  of  the  air-passage  as  a  result  of  the  irritation  of  the 
foreign  body,  but  this  usually  subsides  on  the  removal  of  its  cause.  In  exceptional  in- 
stances it  may  prove  troublesome  if  not  fatal.  The  nature  of  the  substance  has  also  much 
influence  in  determining  this  result,  smooth  bodies  being  slightly  irritating,  while  jagged 
are  more  so.  The  operation  of  tracheotomy  doubtless  does  something  towards  aggravating 
this  condition.  Such  a  complication  should  be  treated  on  rational  principles,  but  in  the 
majority  of  instances,  the  inflammation  will  subside  spontaneously  on  the  removal  of  the 
offending  body.  Water  dressing  to  the  wound,  and  a  warm,  moist  atmosphere,  are  the 
two  essential  points  of  practice  to  be  followed  after  the  removal  of  the  cause,  and,  as  a 
rule,  convalescence  speedily  follows.  Chloroform  ought  always  to  be  administered  in 
these  cases  when  operative  interference  is  called  for. 

Scald  of  the  Larynx. 

This  somewhat  common  accident  is  engendered  amongst  the  poor  from  the  habit  of 
feeding  their  children  out  of  a  teapot.  The  child,  when  thirsty  and  alone,  being  accus- 
tomed to  drink  from  the  "  spout,"  tries  the  same  experiment  with  the  kettle  of  boiling 
water,  and  scalds  the  pharynx  and  orifice  of  the  larynx  so  that  (Edematous  inflammation 
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of  the  part  follows,  in  the  same  manner  as  a  blister  arises  by  the  application  of  boiling 
water  or  steam  to  any  other  tissue. 

The  symptoms  caused  by  such  an  accident  appear,  as  a  rule,  very  speedily,  the  small 
chink  of  the  glottis  soon  closes,  and,  as  a  consequence,  a  fatal  result  ensues  unless  early 
relief  can  be  obtained. 

In  some  cases,  the  mouth,  with  the  soft  palate,  tongue,  and  fauces,  will  be  found  swollen 
and  vesicated.  There  will  also  be  difficulty  in  swallowing,  and  sonic  alteration  in  the 
character  of  the  voice.  The  respiration  rapidly  becomes  affected,  and  a  spasmodic  croupy 
cough  appears,  with  stridulous  breathing.  These  symptoms  may  become  gradually  or 
rapidly  worse,  and  may  be  complicated  with  attacks  of  spasmodic  dyspnoea,  at  long  or 
short  intervals;  but-when  these  attacks  appear,  the  condilion  is  extremely  dangerous,  as 
any  spasm  may  prove  fatal.  A  somewhat  similar  result  may  arise  from  the  intentional  or 
accidental  swallowing  of  any  corrosive  poison  or  acid,  or  from  the  inhalation  of  a  flame. 

Treatment  In  a  fair  proportion  of  these  cases  little  other  treatment  than  a  warm 

bed,  the  application  of  a  hot  sponge  to  the  larynx,  and  the  inhalation  of  warm  moist  air, 
is  ever  needed  ;  the  symptoms  subside  as  rapidly  as  they  appear,  three  or  four  days  seeing 
the  worst  of  the  case;  and,  in  these  mild  cases,  the  laryngeal  symptoms  are  probably 
never  severe.  When  laryngeal  symptoms  exist,  accompanied  by  spasm,  the  case  assumes 
a  threatening  aspect;  indeed,  the  first  spasm  may  be  the  last.  I  have  notes  of  the  case 
of  a  child  in  whom  the  symptoms  were  so  slight  that  no  anxiety  was  felt,  but  a  single 
spasm  took  place  two  hours  and  a  half  after  the  accident,  and  put  an  end  to  life. 

When  symptoms  are  severe,  the  operation  of  tracheotomy  should  be  performed;  indeed, 
I  am  disposed  to  recommend  this  operation  in  every  case  in  which  the  symptoms  are 
rapidly  progressing,  and  laryngeal  spasms  coexist.  To  postpone  it  too  long  till  the  lungs 
become  gorged  with  blood,  and,  consequently,  disposed  to  inflammatory  action,  and  the 
powers  of  the  patient  are  depressed,  is  a  timid  and  certainly  unsuccessful  practice.  In  the 
opinion  of  many  good  surgeons,  I  know  it  is  thought  desirable  to  postpone  operative  inter- 
ference as  long  as  possible — "  to  watch  and  wait."  In  this  I  do  not  agree.  When 
laryngeal  spasms  exist  with  mechanical  obstruction,  nothing  but  opening  the  windpipe 
places  the  patient  in  safety.  Out  of  nine  cases  consecutively  treated  by  tracheotomy, 
live  recovered.  The  statistics,  however,  of  my  colleague  Mr.  Durham  are  less  favorable, 
twenty-three  out  of  twenty-eight  cases  terminating  fatally.  In  some  instances  the  scarifi- 
cation or  puncturing  of  the  oedematous  opening  of  the  larynx  and  epiglottis  gives  great 
relief.  I  have  been  accustomed  to  do  this  by  means  of  an  ordinary  tenaculum  or  mounted 
needle.  Mr.  Tudor,  formerly  of  the  Dreadnought,  has  invented  a  useful  instrument  for 
the  purpose,  called  an  epiglottome.  The  punctures  into  the  cedematous  tissue  may  be 
free,  and  never  seem  to  do  harm.  Drs.  Wallace  and  Bevan,  of  Dublin,  have  spoken  very 
strongly  in  favor  of  the  calomel  treatment,  two  or  three  grains  being  given  every  hour 
until  the  symptoms  are  relieved;  and  Dr.  Croly  uses  inunction  at  the  same  time.  Other 
surgeons  speak  well  of  antimony,  and,  doubtless,  it  is  a  drug  that  should  always  be  given; 
one,  two,  or  three  minims  of  the  antimonial  wine  every  quarter  of  an  hour,  until  some 
effect  has  been  made  upon  the  disease,  and  then  at  longer  intervals.  The  best  local  appli- 
cation to  the  larynx  is  the  hot  sponge.  A  blister  over  the  upper  part  of  the  sternum 
sometimes  does  good,  and,  in  exceptional  cases,  leeches  to  the  larynx  may  be  used.  The 
time  all  these  remedies,  however,  require  to  produce  their  effects  is  too  long,  and  their 
action  too  uncertain  to  allow  the  surgeon  to  depend  upon  them  in  acute  cases  ;  as  acces- 
sories to  the  treatment  they  are  of  use,  but  as  means  of  preventing  death  when  obstruction 
exists  and  spasms  are  frequent,  they  are  not  to  be  recommended.  When  an  operation  is 
performed  it  should  be  tracheotomy.  Laryngotomy  is  inapplicable  and  too  near  to  the 
disease.    Chloroform  may  be  given  without  fear. 

Diseases  of  the  Larynx  requiring  Tracheotomy. 

Since  the  introduction  of  the  laryngoscope,  our  knowledge  of  the  disease  of  the  larynx 
has  so  much  increased  and  the  treatment  of  its  different  affections  so  much  improved, 
that  the  subject  has  become  somewhat  extensive;  so  extensive,  indeed,  that  enterprising 
members  of  our  profession  have  contrived  to  turn  it  into  a  specialty.  This  is  a  subject 
of  regret  in  a  certain  sense,  as  it  tends  to  make  the  bulk  of  the  profession,  and  with  it  the 
student,  look  upon  laryngeal  affections  as  difficult  subjects  of  investigation,  and  beyond 
the  reach  of  average  skill.  This  is  not,  however,  in  any  way  correct,  for  the  use  of  the 
laryngoscope  or  throat  speculum  is  no  more  difficult  than  that  of  any  other  instrument. 
To  use  it  neatly  and  efficiently  requires  skill  and  some  practice,  but  the  same  efforts  are 
also  essential  to  every  other  surgical  investigation. 
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The  first  laryngoscope  was  introduced  to  the  profession  in  1829  by  the  late  Dr.  B.  G. 
Babington,  who,  under  the  term  "  glottiscope,"  invented  an  instrument  composed  of  a 
mirror  fixed  to  a  wire  handle,  which,  being  fixed  against  the  palate  whilst  the  tongue  was 
depressed,  enabled  him  to  view  the  upper  part  of  the  larynx.  Garcia,  the  singer,  in  1855 
gave  an  impulse  to  the  idea  by  throwing  the  sun's  rays  into  the  back  of  his  mouth  by 
means  of  a  mirror  held  in  his  left  hand  ;  and  so  from  a  dentist's  reflector  introduced  into 
his  mouth  he  could  witness  the  movements  of  his  larynx  in  the  looking-glass.  But  to 
Drs.  Czermak  and  Turck  are  unquestionably  due  the  credit  of  having  applied  this  mode 
of  investigation  in  a  scientific  way  to  the  diagnosis  of  laryngeal  disease.  They  employed, 
however^  artificial  illumination  instead  of  soiar,  adopting  the  practice  of  Helmholtz  in 
ophthalmoscopic  operations. 

The  ordinary  mode  of  application  of  the  instrument  is  very  simple.  The  patient  sits 
with  his  back  to  a  good  light,  that  of  the  sun  is  the  best,  but  a  moderator  or  gas  lamp 
will  suffice.  The  lamp  should  be  in  a  line  with  the  patient's  face,  and  on  his  right  side  ; 
the  surgeon,  with  the  mirror  fastened  round  his  head,  faces  the  light  and  reflects  it  on  the 
patient.  The  patient  is  then  directed  to  open  his  mouth,  protrude  his  tongue,  and  hold  it 
with  a  handkerchief;  a  warmed  mirror  is  then  introduced  to  the  back  of  the  fauces,  while 
the  tongue  at  this  time  is  depressed.  The  rays  of  light  from  the  frontal  mirror  are  then 
made  to  fall  upon  the  pharyngeal,  and,  with  a  little  arrangement,  the  glottis  and  all  the 
parts  around,  above  or  below,  may  be  carefully  examined. 

The  pharyngeal  mirror  may  also  be  well  illuminated  by  simply  projecting  the  rays 
of  light  from  a  large  reflector  fastened  behind  a  gas  or  moderator  lamp,  as  seen  in  Fig. 
344. 


Fig.  344. 


Laryngoscopy  examination. 


I  have  employed  this  method  for  many  years,  and  found  it  more  effectual  than  the  use 
of  the  double  mirror. 

It  is  impossible  in  the  following  chapter  to  give  a  full  description  of  all  the  different 
affections  to  which  the  larynx  is  liable,  nor  would  it  be  consistent  with  the  object  I  have 
in  view,  since  laryngeal  affections  come  as  much  under  the  notice  of  the  physician  as  the 
surgeon,  and  the  latter  is  only  consulted  when  medicine  has  failed  to  relieve  symptoms 
and  evidence  exists  of  some  progressive  affection  which,  by  causing  obstruction  to  the 
respiratory  process,  threatens  life.  In  the  following  chapter  1  propose,  therefore,  to  con- 
sider the  diseases  of  the  larynx  in  their  surgical  aspect  only,  and  to  view  them  simply  in 
their  relation  to  tracheotomy  or  other  operative  interference. 

In  a  general  way  it  may  be  asserted,  that  tracheotomy  may  be  called  for  under  any  cir- 
cumstances in  which  obstruction  exists  to  the  respiratory  act,  mechanical  or  otherwise, 
such  as  in  pharyngeal  affections  mechanically  affecting  the  larynx  ;  in  laryngeal  disease, 
acute  or  chronic,  inflammatory  or  otherwise  ;  or  in  tumors  pressing  from  without  upon  the 
windpipe  in  some  part  of  its  course.  It  may  also  be  possibly  required  for  some  tempo- 
rary purpose  connected  with  operative  surgery,  to  insure  the  maintenance  of  the  respira- 
tory act  during  the  removal  of  a  large  pharyngeal  or  maxillary  tumor. 
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Pharyngeal  affections  obstructing  the  respiration. — Abscesses  about 
the  pharynx  or  tonsils  at  times  cause  laryngeal  obstruction,  and  such  a  complication  should 
be  treated  by  puncturing  the  abscess  with  a  guarded  bistoury.  Inflammatory  and  ulcer- 
ating affections  of  the  throat,  more  particularly  those  called  diphtheritic,  are  apt  to  spread 
to  the  larynx  and  set  up  a  laryngitis.  Indeed,  Trousseau  asserts  that  in  most  cases  croup 
begins  in  the  pharynx. 

Tumors  of  the  pharynx  or  tonsils  are  occasionally  met  with,  pressing  upon  the  larynx 
and  interfering  with  its  functions,  or  a  cyst  may  develop  at  the  back  of  the  tongue  behind 
the  epiglottis,  and,  by  its  size,  almost  close  the  laryngeal  orifice  ;  or  a  naso-pharyngeal 
tumor  may  so  press  downwards  as  not  only  to  threaten  life  by  suffocation,  but  to  cause 
death.  In  a  large  naso-pharyngeal  tumor  I  had  to  treat,  the  former  condition  was  met 
with,  but  relief  was  given  by  the  removal  of  the  growth.  In  another  case,  one  of  cancerous 
tumor  of  the  pharynx  above  the  soft  palate  occurring  in  a  boy,  aet.  18,  and  which  rapidly 
recurred  after  its  removal,  death  ensued  from  suffocation,  tracheotomy  having  been  rejected. 
Suffocation  from  simple  enlargement  of  the  tonsils  I  believe  to  be  unknown,  although  it 
has  occurred  from  cancerous  disease. 

Affections  of  the  larynx  requiring  tracheotomy — Inflammatory  affec- 
tions can  never  exist  long  without  causing  some  closure  of  the  glottis,  thereby  endanger- 
ing life.  In  acute  laryngitis  of  catarrhal  origin,  in  membranous  croup,  and  in  diphtheritic 
croup,  a  few  hours  may  be  sufficient  to  produce  this  effect,  either  from  oedema  of  the 
larynx,  suppuration  of  the  larynx,  or  the  effusion  of  a  false  membrane.  In  all,  the  result 
is  the  same,  mechanical  closure  of  the  glottis  complicated  with  spasm  ;  and  in  all,  the 
important  question  presents  itself  as  to  whether  medical  treatment  can  be  sufficient  to 
check  the  disease,  or  surgical  aid  in  the  way  of  operative  interference  is  required. 
Trousseau,  our  great  authority  in  this  matter  of  tracheotomy  in  croup,  maintained  strongly 
that  the  earlier  the  operation  is  performed  the  greater  are  the  chances  of  success ;  that  it 
ought  to  be  performed  before  death  is  imminent ;  and  that  to  whatever  degree  asphyxia 
may  have  proceeded,  it  ought  to  be  tried  ;  for  in  the  most  desperate  cases  there  is  a  chance 
of  success,  provided  the  local  lesion,  the  croup,  constitutes  the  chief  danger  of  the  disease. 
In  these  views  I  entirely  concur ;  they  are  physiologically  sound  and  clinically  correct. 
Indeed,  the  operation  should  be  performed  in  all  cases  when  the  disease  is  steadily  pro- 
gressing, when  it  is  unaffected  by  medical  treatment,  and  before  asphyxia,  carbonaemia, 
or  severe  blood-poisoning  has  taken  place ;  the  chance  of  success  under  these  circum- 
stances being  hopeful ;  as  it  seems  to  be  a  clinical  fact  that  in  a  large  number  of  such 
cases  the  extension  of  disease  is  arrested  by  the  operation.  When  the  lungs,  however, 
have  become  gorged  with  blood  unfit  for  circulation  by  too  protracted  delay  in  operating, 
a  successful  issue  can  hardly  be  looked  for. 

In  chronic  laryngitis,  whether  tubercular,  syphilitic,  or  otherwise,  tracheotomy 
may  be  required  to  prevent  impending  death  or  as  a  means  of  cure.  For  the  first  indica- 
tion it  should  not  be  postponed  too  long,  for  "  too  long"  often  means  "  too  late,"  some 
spasmodic  attack  carrying  off  the  patient.  When  these  attacks  consequently  appear  and 
recur,  tracheotomy  should  be  performed. 

Tracheotomy  as  a  means  of  cure  is  not  sufficiently  practised.  "  It  has  been  hitherto 
generally  performed  in  the  class  of  cases  to  which  I  have  just  alluded — to  rescue  patients 
from  the  danger  of  impending  suffocation,  and  to  prolong  life  when  threatened  from  laryn- 
geal disease ;  and  yet  it  must  have  struck  most  men,  when  watching  cases  which  have 
been  operated  upon  under  these  circumstances,  how  rapidly  all  laryngeal  symptoms  dis- 
appear and  ulcerative  action  undergoes  a  reparative  process,  both  in  the  pharynx  and 
larynx,  after  a  new  passage  has  been  obtained  for  the  respiratory  act,  and  complete  qui- 
escence of  the  parts  has  been  secured  by  means  of  tracheotomy."  I  have  a  strong  opinion, 
therefore,  that  it  would  be  wise  to  perform  the  operation  in  ulcerative  laryngeal  affections 
at  an  earlier  period  than  has  hitherto  been  practised,  with  a  view  of  arresting  the  progress 
of  the  disease,  and  probably  .of  saving  the  larynx  as  a  respiratory  and  vocal  organ,  antici- 
pating the  time  when  the  operation  may  be  demanded  for  the  purpose  of  preventing 
impending  suffocation.  In  the  first  volume  of  the  '  Clinical  Society's  Transactions'  I 
have  published  some  cases  illustrative  of  these  views,  and  my  more  recent  experience  has 
confirmed  them.  It  should  not  be  performed  in  the  very  early  period  of  the  disease, 
whilst  any  reasonable  hope  exists  that  by  medical  or  local  treatment  a  successful  result 
may  be  secured ;  but  it  should  be  undertaken  in  all  cases  of  progressive  disease,  when 
local  and  general  treatment  have  failed  to  make  any  impression  on  the  local  affection. 

[Tracheotomy  has  recently  been  ably  advocated  in  cases  of  ulcerative  phthisical  laryn- 
gitis, where  its  performance  allows  rest  to  the  diseased  laryngeal  structures.] 
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Tumors  of  the  larynx  are  not  very  uncommon.  Children  are  liable  to  suffer 
from  warty  growths  of  the  rima  or  the  surrounding  parts,  and  in  adults,  epithelial  tumors 
are  likewise  met  with.  Cancerous  growths,  involving  the  larynx,  are  also  on  record. 
Mr.  Holmes,  in  his  admirable  work  '  On  Children's  Diseases,'  informs  us  that  out  of  twenty- 
eight  cases  of  tumor  of  the  larynx,  which  he  tabidated  from  the  '  Transactions  of  the 
Pathological  Society,'  seven  were  cancerous.  He  also  points  out  the  fact  that,  in  cases  of 
tumors  of  this  region,  life  is  threatened  by  the  occasional  fits  of  spasmodic  dyspnoea,  the 
patient  being  often  well  in  the  intervals,  and,  when  these  recur  very  severely,  it  becomes 
necessary  to  perform  tracheotomy. 

When  warty  growths  exist,  and  it  is  impossible  to  remove  them  from  above  by  means 
of  the  forceps  or  snare,  aided  by  the  laryngoscope,  the  larynx  may  be  laid  open  fearlessly 
in  the  middle  line  and  the  tumor  removed.  I  did  this  in  1871,  in  a  child,  a?t.  3,  for 
extensive  warty  disease  of  the  epiglottis  and  glottis,  with  complete  success ;  and  my  col- 
leagues, Mr.  Durham  and  Mr.  Davies  Colley,  have  done  the  same.  I  have  also,  by  the 
operation  of  tracheotomy,  prolonged  for  many  months  the  life  of  a  man  who  had  a  can- 
cerous laryngeal  tumor  obstructing  respiration. 

Tracheotomy  may  also  be  required  for  tumors  of  the  neck  pressing  upon  the  larynx. 
I  have  been  called  upon  to  operate  under  these  circumstances  on  three  occasions ;  also  for 
intrathoracic  tumors,  aneurismal  or  otherwise,  the  operation  in  both  cases  being  demanded 
for  sudden  laryngeal  spasm,  due  either  to  pressure  on  the  recurrent  laryngeal  nerve,  or  to 
compression  of  the  trachea,  Dr.  Bristowe  having  well  shown  ('  St.  Thomas's  Hosp.  Rep.,' 
vol.  iii,  1872)  "  that  destruction  of  the  functional  activity  of  one  recurrent  laryngeal 
nerve  is  marked  by  paralysis  of  the  corresponding  vocal  cord,  which  can  be  recognized  by 
means  of  the  laryngoscope,  by  impairment  of  the  musical  quality  of  the  voice,  and  (prob- 
ably) by  some  difficulty  of  swallowing,  owing  to  the  tendency  of  food  to  slip  into  the 
larynx,  but  it  is  not  necessarily  attended  with  stridor  or  dyspnoea  ;  and,  in  the  second 
place,  that  compression  of  the  trachea  involves  stridor  and  difficulty  of  breathing,  which 
is  often  paroxysmal  and  liable  to  end  in  sudden  death,  but  that  it  does  not  of  itself  inter- 
fere with  perfect  intonation,  excepting  only  in  so  far  as  it  may  render  the  voice  weak  by 
diminishing  the  supply  of  wind  to  the  vocal  organs." 

Excision  of  the  Larynx. 

This  operation  was  first  performed  by  Billroth,  of  Vienna,  in  1873,  for  cancerous  dis- 
ease in  a  man;  and  Heine,  of  Prague,  Moriz  Schmidt,  of  Frankfort-on-the-Maine,  and 
Langenbeck,  of  Berlin,  have  followed  his  practice,  but  the  success  that  lias  attended  it 
is  not  stich  as  to  lead  me  to  recommend  the  operation.  The  operation  can  be  performed 
by  making  a  transverse  incision  parallel  to  and  above  the  hyoid  bone,  and  a  vertical  one 
at  a  right  angle  to  it  over  the  larynx,  the  dissection  of  the  larynx  being  made  from  above. 
Dr.  Foulis,  of  Glasgow,  has,  however,  recently  performed  this  operation  upon  a  man,  ret. 
28,  for  recurrent  papillary  sarcoma,  with  singular  success.  In  the  operation  he  left  the 
epiglottis.  ('  Lancet,'  1877,  vol.  ii,  and  1878,  vol.  i.)  [An  artificial  larynx  can  be  in- 
troduced, and  the  patient  thus  enabled  to  talk.] 

Bronchotomy,  Tracheotomy,  Laryngotomy. 

Any  opening  made  by  the  surgeon  into  the  windpipe  is  called  "  bronchotomy ;"  when 
between  the  thyroid  and  cricoid  cartilages,  it  is  called  "laryngotomy ;"  when  below  the 
cricoid  into  the  trachea,  "  tracheotomy ;"  and  when  the  incision  includes  the  cricoid  car- 
tilage and  upper  rings  of  the  trachea,  it  is  called  laryngo-tracheotomy.  [The  term  thy- 
rotomy  is  used  to  describe  the  operation  of  splitting  the  thyroid  cartilage,  which  is  some- 
times done  to  remove  laryngeal  tumors.]  In  all  these  operations  the  objects  are  the  same, 
either  to  admit  air  into  the  lungs  when  some  obstruction  exists  in  or  above  the  larynx,  or 
to  facilitate  the  removal  of  a  foreign  body  or  morbid  growth.  Dismissing  the  general 
term  "  bronchotomy"  from  our  consideration,  the  two  latter  operations  claim  our  notice, 
and  are  applicable  in  two  different  classes  of  cases.  When  the  cause  of  obstruction  is 
above  the  larynx,  laryngotomy  may  be  performed  ;  when  in  the  larynx,  tracheotomy  or 
laryngo-tracheotorny  should  always  be  preferred.  For  the  removal  of  a  foreign  body  or  new 
growth,  tracheotomy  is  the  better  operation,  the  incision  at  times  being  extended  upwards 
into  the  larynx,  either  through  the  cricoid  and  thyroid  cartilages  or  downwards  as  far  as 
Deeded.  For  both  operations  chloroform  may  he  safely  administered,  unless  asphyxia  be 
profound,  when  it  is  not  required. 
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Laryngotomy  is  not  an  operation  to  be  performed  on  children,  the  crico-thyroid 
space  at  an  early  period  of  life  being  too  small  to  allow  of  a  free  opening  being  made  into 
it.  It  is  only  applicable  in  adults  when  obstruction  to  respiration  exists  above  the  rima 
glottidis,  such  as  that  caused  by  an  impacted  mass  of  food,  or  some  pharyngeal  growth. 
For  tetanus  or  any  other  spasmodic  affection  of  the  larynx  threatening  life,  it  may  like- 
wise be  employed,  as  well  as  in  operations  on  the  palate,  pharynx,  &c,  in  which  it  is 
advisable  to  insure  the  free  passage  of  air  into  the  lungs  during  manipulation  ;  although 
under  these  latter  circumstances  tracheotomy  and  the  use  of  Dr.  Trendelenburg's  plug  is 
to  be  preferred  (Fig.  280). 

To  perform  the  operation,  the  patient  should  be  placed  on  the  back  with  the  thorax 
raised,  shoulders  drawn  down,  and  head  extended.  The  operator  should  stand  on  the 
patient's  right  side,  and  feel  for  the  thyroid  cartilage,  at  the  lower  border  of  which  the 
windpipe  is  to  be  opened.  To  do  this,  a  vertical  incision  is  to  be  made  in  the  median 
line,  about  one  inch  long,  cutting  through  all  the  tissues  covering  in  the  crico-thyroid 
membrane.  The  membrane  should  then  be  opened  transversely  with  a  knife.  The  crico- 
thyroid arteries  cross  this  space,  and  may  possibly  be  divided  giving  rise  to  some  little 
hemorrhage.  Sir  W.  Fergusson  has  recorded  a  case  narrated  to  him  by  Professor  Turner, 
of  Edinburgh,  in  which  a  fatal  hemorrhage  occurred  from  these  vessels. 

Tracheotomy  is  by  no  means  a  simple  operation,  but  under  all  circumstances  is 
delicate,  requiring  coolness  and  caution,  and  when  performed  hurriedly,  is  too  often  made 
difficult  and  even  dangerous.  In  very  young  children  it  is  always  troublesome.  The 
surgeon  may  at  times  be  called  upon  to  be  rapid  in  his  movements,  but  never  should  be 
hurried.  As  the  result  of  hurry  many  are  the  mistakes  that  might  be  enumerated,  such 
as  wounding  of  the  innominate  or  carotid  artery  ;  the  opening  of  the  oesophagus  through 
the  trachea  ;  the  puncturing  of  the  spine  through  both  these  tubes,  &c. 


Fig.  345. 


Operation  of  tracheotomy. 


The  patient  should  be  placed  as  in  laryngotomy,  while  the  surgeon  stands  on  the  right 
side.  The  different  points  in  the  neck  must  then  be  made  out,  and  the  existence  of  any 
large  vein  in  the  line  of  incision  looked  for,  and,  if  present,  avoided.  The  best  position 
for  opening  the  trachea  is  half  an  inch  below  the  cricoid  cartilage  or  below  the  isthmus  of 
the  thyroid  gland ;  but  this  is  not  a  point  of  so  much  importance  as  some  surgeons  would 
lead  us  to  suppose.  In  infants  it  may  be  disregarded.  An  incision  about  two  inches  long 
may  then  be  made  through  all  the  soft  parts  covering  the  trachea.  This  may  be  done 
rapidly  when  needed,  deliberately  when  possible,  care  being  taken  at  the  same  time,  by 
means  of  refractors,  not  to  displace  the  parts.  During  this  step  of  the  operation  the 
surgeon's  left  index-finger  should  be  his  guide  ;  and  it  should  be  steadily  kept  over  the 
trachea  till  the  rings  are  felt,  while  it  will  also  intimate  the  presence  of  any  arteries  near 
the  tube  or  in  the  line  of  incision.  [The  surgeon  should  always  make  an  incision  giving 
plenty  of  room,  and  avoid  narrowing  of  the  wound  as  he  descends  towards  the  windpipe.] 
The  rings  once  recognized,  the  trachea  may  be  opened  with  the  knife,  its  edge  being  turned 
upwards,  and  the  opening  made  parallel  with  the  nail  of  the  left  index-linger,  which  is  in 
the  wound.    When  the  windpipe  has  been  opened,  air,  blood,  and  mucus  will  at  once 
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bubble  up.  The  canula  with  its  pilot  should  then  be  introduced  into  the  trachea  through 
the  opening  which  the  left  index-finger  has  covered,  this  finger  acting  all  through  as  a 
guide  and  director,  and,  lastly,  as  a  plug  to  the  wound  till  the  canula  has  been  introduced. 
The  eye  of  the  operator  should  be  directed  to  the  end  of  his  left  index-finger. 

In  opening  the  trachea,  some  prefer  to  use  the  hook  to  draw  it  forward,  and  in  cases  in 
which  much  bleeding  exists,  or  the  trachea  is  very  deep,  it  may  be  employed.  I  have, 
however,  rarely  used  it,  having  more  confidence  in  the  use  of  the  left  index-finger  as  a 
guide  throughout. 

Some  employ  also  a  dilator  to  keep  the  wound  open  till  the  tube  is  introduced,  while 
others  prefer  to  open  the  trachea  with  a  sharp  trocar.  The  former  practice  is  unneces- 
sary, and  the  latter  dangerous  ;  as  a  sharp  trocar  may  perforate  the  trachea  altogether 
and  enter  the  oesophagus,  an  accident  I  have  known  to  occur,  or  if  it  slip  by  the  side  of 
the  windpipe  the  large  vessels  will  be  endangered.  With  respect  to  the  canula,  Fuller's 
bi-valve  has  hitherto  met  with  general  approval,  and  Durham's  "lobster-tail"  canula 
(Fig.  34G)  has  been  much  liked  ;  though  the  best  by  far  is  the  ball-and-socket  instrument 


Fig.  346. 


Durham's  canula  and  pilot. 


Bryant's  canula.    A.  Full  length.    B.  Shortened. 


(Fig.  347)  I  had  made  some  years  ago — its  great  advantage  consisting  in  the  mobility  of 
the  tube  with  the  trachea,  the  neck  plate  being  fixed.  The  rigid  tube  when  required  to 
be  worn  for  long,  too  often  excites 

ulceration  by  the  pressure  of  its  free  Fig.  347. 

end  on  the  trachea,  which  may  ex- 
tend into  the  innominate  artery. 
Mr.  Morant  Baker  has  recently  in- 
troduced into  practice  a  tube  made 
of  vulcanized  red  india-rubber, 
which  seems  to  answer  well,  and 
may  be  employed  on  the  second  or 
third  day  after  the  operation  has 
been  performed.  Every  metal  ca- 
nula should  be  double,  and  every 
canula  fixed  in  position  by  a  piece 
of  silk  or  tape  passed  through  the  shield  and  fastened  round  the  nape  of  the  neck  [or  by 
wire  sutures,  which  are  less  liable  to  displacement].  After  the  operation,  the  atmosphere 
of  the  room  should  be  kept  warm  and  moist  by  the  admission  of  steam,  care  being  taken 
that  the  air  is  not  saturated  with  vapor.  The  wound  ought  to  be  kept  clean  ;  strapping 
and  sutures  are  rarely  required;  water  dressing  or  sweet  oil  being  probably  the  best  local 
applications.  Great  care  should  be  observed  to  keep  the  orifice  of  the  canula  free  from 
mucus  and  the  inner  tube  clean.  A  piece  of  muslin  [or  gauze]  should  be  placed  over  the 
tube  to  prevent  the  entrance  of  foreign  bodies. 

[It  is  well  to  remove  both  tubes  occasionally,  to  insure  perfect  cleanliness  of  the  inner 
orifice,  and  by  change  to  prevent  ulceration  from  pressure  on  the  inner  wall  of  the  trachea. 
I  once  seemed  to  save  a  child's  life  by  hastily  removing  both  tubes,  when  respiration  was 
impeded,  though  the  inner  tube  was  perfectly  clear.  A  fragment  of  loosened  membrane  had 
probably  closed  the  internal  orifice,  but  was  coughed  out  when  the  tubes  were  removed.] 

Complications  If  the  operation  should  be  complicated  by  hemorrhage  the  surgeon 

must  not  be  alarmed.  When  arterial,  it  must  be  arrested  before  the  trachea  is  opened, 
either  by  the  application  of  a  ligature  or  by  torsion;  if  venous,  the  sooner  the  trachea  is 
opened  the  better,  for  a  few  good  inspirations  do  more  to  relieve  the  venous  congestion, 
which  is  almost  always  present  when  tracheotomy  is  demanded,  than  any  other  attempt  to 
check  bleeding.  As  soon  as  the  tube  has  been  introduced,  the  patient  may  be  rolled  over 
on  his  side,  to  allow  the  blood  to  run  away  from  the  tracheal  wound.  A  piece  of  sponge 
applied  with  some  pressure  over  the  wound  is  generally  enough  to  arrest  all  venous  bleed- 
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ing,  unless  some  large  venous  trunk  has  been  opened.  I  have  never  known  hemorrhage 
of  this  kind  to  be  so  copious  as  to  interfere  with  the  operation,  or  to  be  so  persistent  as  not 
to  cease  readily  on  its  completion.  If  the  surgeon  stops  his  operation  till  bleeding  has 
ceased,  he  will  too  often  wait  till  the  necessity  of  the  operation  with  the  life  of  his  patient 
has  passed  away. 

Opening  of  the  trachea. — There  can  be  little  doubt,  that  in  patients  after  puberty, 
the  trachea  should  generally  be  opened  below  the  isthmus  of  the  thyroid  gland,  but  in 
infants  and  young  children  where  the  trachea  is  deeply  placed  and  the  neck  fat  and  short, 
the  nearer  the  opening  is  to  the  cricoid  cartilage  the  better.  For  several  years  I  have 
been  in  the  habit  of  opening  the  trachea  immediately  below  the  cricoid  ring,  and  never 
have  hesitated  to  divide  the  latter  when  more  room  is  required.  In  many  instances,  I 
have  gone  through  the  isthmus  of  the  thyroid,  and  never  had  any  reason  to  regret  it ;  nay, 
I  am  almost  tempted  to  believe  that  the  dangers  of  its  division  are  really  theoretical  and 
practically  may  be  disregarded.  Of  this  I  am  convinced,  that  the  nearer  the  tracheal 
opening  is  to  the  lower  border  of  the  cricoid  ring,  the  better  is  the  operation.  If  the  open- 
ing be  too  small  at  the  first  puncture,  a  second  should  be  made  rather  than  grope  about 
with  retractors  and  instruments  to  find  the  original  opening.  The  trachial  tube  need  not 
be  very  large,  for  Mr.  Marsh  has  demonstrated  ('  St.  Barth.  Hosp.  Reports,'  vol.  iii)  that 
while  the  cricoid  cartilage  is  the  smallest  part  of  the  air-tube,  the  rima  glottidis  is 
smaller. 

Under  all  circumstances,  the  operation  should  be  completed,  and,  even  in  apparently 
hopeless  cases,  artificial  respiration  should  be  kept  up  through  the  wound.  Mr.  Holmes 
has  recorded  a  case  of  Mr.  Tatum's  in  which  it  was  maintained  for  two  hours  with 
ultimate  success. 

When  tracheotomy  has  been  performed  for  thyroidal  tumors  pressing  upon  the  trachea, 
the  surgeon  should  have  at  hand  a  long  perforated  tube,  small  enough  to  be  introduced 
through  the  canula,  as  the  tumor  may  so  overlap  the  trachea  as  to  cause  obstruction  below 
the  point  at  which  the  operation  is  performed.  For  the  want  of  such  an  instrument,  I 
lost  a  patient  whom  I  saw  with  Dr.  Risdon  Bennett,  while  by  its  aid,  I  was  enabled  to 
save  another  for  several  days,  the  elastic  tube  being  pressed  through  the  canula,  past  the 
obstruction,  into  the  lungs.  I  have  had  such  a  tube  adapted  to  my  canula  as  a  pilot  to 
introduce  it.  It  is  almost  needless  to  say,  that  the  canula  should  be  removed  from  the 
trachea  as  soon  as  respiration  has  been  re-established  by  the  natural  passage,  and  that  it 
should  on  no  account  be  left  in  more  than  three  months.  When  required  longer,  a  new 
one  should  be  substituted,  since  the  canula  rapidly  undergoes  oxidization  in  the  trachea  and 
becomes  liable  to  break.  In  a  patient  of  my  own,  where  the  tube  had  been  worn  six 
months,  half  its  circumference  close  to  the  neck  shield  had  been  destroyed,  and  the  slight- 
est violence  would  have  broken  the  instrument  in  the  trachea.  The  vulcanite  canula  is 
good  for  constant  use. 

Mr.  T.  Smith,  in  an  excellent  paper  ('Med.-Chir.  Trans.,'  1865)  has  given  a  good 
summary  of  the  obstacles  to  the  re-establishment  of  natural  respiration  after  tracheotomy, 
and  he  has  shown,  that  the  chief  causes  are  a  narrowing  of  the  passage  of  the  larynx  by 
granulations  around  the  canula,  and  the  impairment  or  loss  of  those  functions  of  the  muscles 
of  the  larynx  which  regulate  the  admission  of  air  through  the  rima.  There  may,  likewise, 
be  a  persistence  of  the  original  cause  which  necessitated  the  performance  of  the  operation, 
the  effects  of  the  original  disease,  or  the  closure  of  the  vocal  cords  from  the  cicatrization 
of  old  ulceration.  In  three  cases  now  under  my  observation  in  which  tracheotomy  has 
been  performed  for  chronic  ulceration  of  the  larynx,  the  rima  has  so  contracted  as  to  be 
impervious  in  two,  and  in  one,  the  opening  is  so  small  as  to  be  insufficient  for  respiration, 
although  enough  for  speaking  purposes. 

To  help  the  surgeon  to  judge  of  the  patency  of  the  glottis,  Luer  has  invented  a  bullet 
valve  to  be  adapted  to  the  orifice  of  the  canula;  and  Mr.  T.  Smith  an  india-rubber  one 
which  seems  equally  efficient,  and  is  a  simpler  instrument.  Either  may  be  employed,  as 
anything  that  helps  to  decide  when  the  canula  may  be  removed  with  safety  is  of  value. 
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CHAPTER  XIX. 

SURGERY  OF  THE  CHEST. 
Contusions. 

The  chest  is  liable  to  be  contused,  and  severe  contusions  are  not  unfrequently  followed 
by  extensive  effusions  of  blood.  The  swelling  under  these  circumstances  occurs  suddenly 
after  the  injury,  and  appears  with  the  discoloration  of  a  bruise.  These  cases,  as  a  rule, 
do  well  if  left  alone,  the  extravasated  blood  becoming  absorbed,  but,  in  exceptional 
examples,  the  blood  may  break  down  and  give  rise  to  suppuration. 

Treatment — When  the  contusion  is  slight,  the  application  of  a  cold  lead  lotion  is  all 
that  is  necessary,  and  in  more  severe  examples  where  extravasation  is  great,  there  is 
nothing  equal  to  the  application  of  a  bag  of  ice.  In  obstinate  cases,  the  use  of  some  stimu- 
lating liniment  hastens  recovery,  and  the  administration  of  tonics  is  always  of  value. 

When  the  effused  blood  breaks  down  and  suppuration  ensues,  the  abscess  must  be 
opened,  but  the  surgeon  need  be  in  no  hurry  to  conclude  that  the  effused  blood  is  incapable 
of  being  absorbed  nor  that  pus  has  formed,  since  it  is  a  familiar  fact  that  blood  may 
remain  fluid  in  the  tissues  for  a  long  period  and  yet  be  eventually  removed  by  absorption. 

Rupture  of  the  Pectoral  Muscle 

is  an  accident  which  may  take  place  from  a  forcible  strain  applied  to  the  muscle  unpre- 
pared for  action  or  from  external  violence.  I  have  seen  a  case  in  which  the  muscle  was 
nearly  torn  across  about  its  centre,  from  the  forcible  drawing  back  of  the  arm,  in  which 
the  fingers  could  be  inserted  between  the  divided  ends  of  the  torn  muscle,  and  there  was 
much  effusion  of  blood.  In  it  the  arm  was  bound  to  the  side  by  a  bandage  and  ice  locally 
applied,  and  three  months  subsequently,  some  power  existed  in  the  muscle.  The  amount 
of  repair  which  is  to  be  expected  in  these  cases  depends  upon  the  severity  of  the  injury, 
and  the  care  with  which  the  parts  are  kept  in  position  during  its  progress.  As  a  general 
rule,  the  two  ends  of  the  divided  muscle  should  be  kept  in  contact  for  at  least  two  months 
before  movement  is  allowed.  This  accident  is  not  rare  in  children  from  forcible  dragging 
of  the  arm. 

Fractured  Ribs 

form  about  a  tenth  part  of  the  cases  of  fracture  admitted  into  a  large  hospital.  This 
accident  is  less  common  in  children  and  young  adults  than  in  subjects  past  middle  age,  on 
account  of  the  elasticity  of  the  ribs.  In  the  aged  the  ribs  become  so  brittle  that  they 
break  under  slight  external  violence,  and  in  rare  cases  from  the  violence  of  a  cough.  I 
have  seen  this  occur  in  two  patients,  the  one  a  male  and  the  other  a  female,  between  sixty 
and  seventy  years  of  age,  in  whom  no  signs  of  disease  existed,  and  both  are  now  alive. 

Fractured  ribs  are  not  uncommon  accidents  in  lunatic  asylums,  and  generally  arise  from 
direct  violence ;  though  it  would  be  wrong  to  assume  that  they  are  always  the  result  of 
ill-treatment,  as  patients  when  much  excited,  will  inflict  unconsciously  most  serious  inju- 
ries on  themselves,  and  it  has  been  proved  that  the  bones  of  many  of  the  insane  are  in  an 
abnormally  brittle  state.  This  is  epecially  true  in  the  disease  known  as  "general  paraly- 
sis of  the  insane."  Dr.  Campbell  Brown,  of  Liverpool,  has  analyzed  the  ribs  of  general 
paralytics,  and  states  that  "  the  ratio  of  organic  constituents  to  earthy  matters  is  much 
greater,  while  the  ratio  of  lime  to  phosphoric  acid  is  distinctly  less,  in  the  ribs  of  paralytics 
than  in  those  of  healthy  adults.  There  are  the  same  differences  between  the  composition 
of  healthy  ribs  and  those  of  paralytics  as  between  the  composition  of  the  adult  large  bones 
and  those  of  the  foetus.  And  generally  the  composition  in  cases  of  paralysis  approaches 
that  observed  in  cases  of  osteo-malaeia."  Some  striking  cases  bearing  on  this  subject  are 
recorded  by  Dr.  Hearder  in  the  '  Journ.  of  Mental  Sci.'  for  1871. 


572 


SURGERY   OF   THE  CHEST. 


In  the  majority  of  cases,  the  injury  being  the  result  of  direct  violence,  the  fracture  takes 
place  at  the  part  struck,  and  so  the  ribs  are  often  driven  in.  In  the  minority,  where  it  is 
due  to  indirect  violence  such  as  that  caused  by  a  crush  or  squeeze,  tlx-  ribs  generally  give 
way  about  their  middle,  and  three  or  more  become  injured,  both  sides  being  not  (infre- 
quently involved.  When  the  bones  are  merely  broken,  it  is  called  a  simple  fracture;  but 
when  complicated  with  a  wound  communicating  with  the  fracture,  compound.  When  the 
ends  of  the  broken  ribs  are  driven  inwards,  the  pleura  costalis  or  the  lung  itself  may  be 
torn,  and  the  heart  or  pericardium  or  abdominal  viscera  injured.  In  an  analysis  of  136 
consecutive  cases  which  I  made  when  registrar  at  Guy's,  108  were  uncomplicated  and 
twenty-eight  complicated  fractures,  six  of  which  died  at  once  from  fatal  collapse.  Of  the 
former,  eight  only  had  secondary  inflammation,  whilst  of  the  latter,  sixteen  were  compli- 
cated with  emphysema,  three  with  emphysema  and  hemoptysis,  and  three  with  extensive 
injury  to  the  lung  and  secondaiy  inflammatory  symptoms.  All  these  recovered,  except 
two  that  died  from  old-standing  disease.  [In  the  Pennsylvania  Hospital  221  cases  of 
fracture  of  the  ribs  were  admitted  from  1850  to  1874.  Of  these,  according  to  Agnew, 
212  were  simple. J 

When  a  rib  is  broken,  the  serous  lining  of  the  chest,  the  pleura  costalis,  is  probably 
injured,  and  the  danger  of  the  accident  lies  in  the  secondary  inflammation — pleuritis — 
which  may  follow  ;  and  this  occurred  in  eight  of  the  108  cases  just  alluded  to.  When  the 
lung  is  injured,  as  indicated  by  emphysema  or  haemoptysis,  pneumonia,  which  happens  in 
about  seven  out  of  every  twenty-two  cases,  is  the  danger  to  be  feared.  Cases  that  die 
from  fatal  collapse  after  the  accident  generally  do  so  from  hemorrhage  due  to  extensive 
laceration  of  the  thoracic  or  abdominal  viscera.  In  gunshot  fractures,  a  portion  of  the 
ribs  may  be  detached  and  driven  into  the  lung. 

Simple  fracture  is  a  serious  accident  only  in  subjects  who  are  the  victims  of  some  chro- 
nic chest  affection,  when,  from  the  broken  ribs  rendering  it  impossible  for  the  patients  to 
expectorate,  asphyxia  is  favored. 

Fractures  complicated  with  injury  to  the  lung  are,  however,  more  serious.  When 
severe,  they  are  directly  dangerous  from  the  shock  to  the  system  and  the  hemorrhage  that 
frequently  attends  them  ;  and  indirectly  so  from  the  fact  that  the  lightest  lung  wound 
is  liable  to  be  followed  by  inflammation  of  the  lung  itself  or  of  the  pleura. 

Fractured  ribs  generally  unite  in  about  a  month  ;  and  where  they  have  not  been  kept 
quiet,  considerable  callus  may  be  thrown  out,  or  a  false  joint  formed. 

Diagnosis  Pain  at  the  seat  of  injury,  associated  with  a  peculiar  catch  in  the  breath 

of  the  patient  and  the  general  avoidance  of  anything  like  a  full  inspiration,  are  somewhat 
characteristic  symptoms  of  a  fractured  rib,  more  especially  when  they  show  themselves  at 
once  after  direct  or  indirect  violence.  At  times,  too,  the  patient  will  complain  of  a  grating 
in  the  part,  and,  on  the  application  of  the  hand  over  the  seat  of  injury,  if  the  patient  be 
made  to  cough,  crepitus  will  be  felt — this  crepitus  being  caused  by  the  friction  of  the  ends 
of  the  broken  bone.  When  the  seat  of  fracture  is  beneath  a  thick  layer  of  muscles  or 
fat,  this  symptom  may,  however,  escape  detection ;  nor  should  it  be  too  closely  sought 
after  when  others  indicate  the  nature  of  the  injury,  as  the  manipulation  required  to  elicit 
this  sign  is  sometimes  considerable,  and  any  approach  to  violence  or  over-manipulation  is 
always  injurious. 

[A  point  of  diagnostic  value  is  this  :  if  strong  pressure  be  made  upon  the  sternum  ami 
anterior  part  of  the  chest,  while  the  patient  lies  upon  his  back,  pain  will  be  referred  to  the 
point  of  fracture  upon  the  lateral  aspect  of  the  thorax,  if  such  fracture  exists.  The 
reason  for  this  production  of  pain  at  the  seat  of  fracture  is  readily  appreciated  by  recol- 
lecting that  any  springing  outwards  or  displacement  of  the  fragments  gives  rise  to  pain. 
If  no  fracture  is  present,  pressure  anteriorly  cannot  give  rise  to  pain  at  the  side  or  back 
of  the  chest  J.  B.  R.] 

When  emphysema  complicates  the  case  as  indicated  by  a  more  or  less  diffused  puffy 
swelling  which  crackles  on  pressure,  there  will  be  no  doubt  as  to  the  lung  having  been 
injured,  since  this  symptom  is  caused  by  the  escape  of  air  from  the  lung  into  the  cellular 
tissue  about  the  seat  of  fracture.  This  may  be  either  local  or  general ;  when  associated 
with  hcemoptysis,  it  is  fair  to  infer  that  the  lung  has  been  penetrated;  the  severity  of 
the  mischief  being  gauged  by  the  extent  of  the  emphysema  and  the  amount  of  the 
hemoptysis. 

Treatment — The  object  of  the  surgeon  in  the  treatment  of  a  simple  fracture  of  the 
thorax  is,  to  maintain  the  ribs  at  rest,  which  should  be  effected  by  the  application  of  strips 
of  strong  adhesive  plaster  two  inches  broad,  extending  from  the  sternum  to  the  spine,  and 
from  at  least  three  inches  above  to  three  inches  below  the  seat  of  injury,  each  strip  being 
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applied  so  as  to  cover  half  of  that  which  preceded  it  (Fig.  348).  By  this  method,  the  move- 
ments of  the  broken  ribs  are  restrained  without  those  of  the  opposite  side  being  interfered 

with.   It  is,  moreover,  both  in  comfort  and  efficiency,  far  superior 

to  the  old  method  of  encircling  the  chest  with  a  flannel  roller;  Fig.  348. 

indeed,  it  generally  affords  speedy  relief  to  all  symptoms.  AVhen 

the  case  is  complicated  with  emphysema  or  even  haemoptysis  the 

same  treatment  should  be  carried  out,  for  in  these  more  severe 

cases  the  necessity  of  maintaining  the  immobility  of  the  ribs  is 

just  as  necessary  as  in  the  less  severe. 

In  rare  cases  in  which  much  displacement  has  occurred,  a 

sheet  of  felt  or  gutta  percha  made  soft  by  hot  water  and  moulded 

to  the  part  is  of  great  value,  the  mould  being  subsequently  fixed 

by  strapping  as  described. 

The  patient  should  be  kept  quiet,  though  not  necessarily  in 

bed,  and  abundance  of  bland,  nutritious,  but  unstimulating  food  strapping  in  fracture  of  ribs, 
given,  with  sedatives,  if  required  ;  of  the  latter  chloral  in  half- 
drachm  doses  is  probably  the  best,  though  morphia  or  Dover's  powder  is  also  good.  "When 
cough  or  any  symptoms  of  inflammation  of  the  pleura  or  lungs  appear,  antimonial  wine  in 
doses  of  thirty  minims  for  an  adult  every  four  or  six  hours  in  some  saline  mixture,  is  a 
most  valuable  remedy.  AVhen  chest  complications  are  severe,  and  orthopncea  with  a  sense 
of  suffocation  from  pulmonary  congestion  threatens  life,  venesection  should  be  practised. 
Local  treatment  was  sufficient  in  100  of  the  136  cases  above  mentioned. 

In  a  case  of  severe  injury  to  the  chest,  caused  by  the  passage  over  it  of  the  wheels  of 
a  heavily  laden  cart,  that  came  under  my  care  some  time  ago,  fracture  of  five  or  six  ribs 
and  dislocation  of  the  clavicle  occurred,  associated  with  collapse,  intense  dyspnoea,  and 
haemoptysis  ;  I  bled  the  patient  twice  in  twelve  hours,  and  each  time  with  immediate 
relief,  the  case  going  on  to  good  recovery.  In  it  the  severe  dyspnoea  and  venous  con- 
gestion, the  rapid  and  hard  pulse  that  came  on  as  soon  as  the  collapse  of  the  accident  had 
passed  away  and  the  circulation  had  been  restored,  too  surely  pointed  to  an  excessive 
engorgement  of  the  lungs,  and  so  if  relief  were  not  afforded,  absolute  suffocation  would 
speedily  ensue  by  the  patient's  own  highly  carbonized  blood.  At  such  a  crisis,  antimony, 
however  beneficial  in  simpler  cases,  could  not  be  trusted,  as  there  was  no  time  for  it  to 
take  effect.  Under  these  circumstances  bleeding  was  performed,  and,  as  the  blood  flowed, 
life  seemed  gradually  to  return  ;  the  laborious  breathing  became  quiet  and  subdued;  the 
deadened  and  congested  eye,  bright  and  natural ;  the  pulse  from  being  full  and  hard, 
softer  and  less  bounding  ;  and  the  boy's  feelings,  released  from  the  impression  that  death 
was  nigh  at  hand,  became  more  hopeful  and  resigned;  and,  as  a  spectator,  I  felt  such  a 
hope  was  valid,  and  that  success  might  crown  our  efforts.  After  the  lapse  of  twelve 
hours,  however,  the  symptoms  returned,  and  the  repetition  of  the  bleeding  was  followed 
by  a  repetition  of  all  its  benefits.  The  antimony  then  came  in  to  complete  the  cure  ;  by 
the  double  venesection,  the  pulmonary  vessels  had  been  relieved  of  their  congestion,  while 
the  antimony,  in  acting  upon  the  circulation,  perfected  the  cure  by  preventing  a  return  of 
the  former  threatening  symptoms.  The  benefits  arising  from  the  treatment  adopted  in 
this  case  have  such  a  lasting  hold  on  my  memory  that  I  cannot  too  strongly  recommend 
the  practice  thus  pursued,  and  the  more  so,  as  I  have  seen  it  equally  successful  in  other 
cases. 

Bleeding  is  now  rarely  performed  ;  and  at  Guy's  Hospital  I  believe  it  is  rarer  than  any 
capital  operation.  In  the  case  of  lacerated  lung,  however,  when  urgent  dyspnoea  makes 
its  appearance  and  the  powers  of  the  patient  do  not  forbid  it,  I  know  of  nothing  which 
gives  greater  relief  to  the  patient  or  greater  pleasure  to  the  practitioner.  Bleed  with  no 
sparing  hand  ;  letting  it  flow  freely  in  a  full  stream,  and  as  it  flows,  the  symptoms  will 
gradually  disappear.  When  relief  has  been  obtained,  arrest  the  flow  immediately,  as 
syncope  can  only  do  harm.  The  aim  should  be  to  make  an  impression  through  the  sys- 
temic circulation  upon  the  pulmonary.  The  patient  should  be  carefully  watched,  and  the 
operation  repeated  if  the  symptoms  return,  and,  if  necessary,  even  for  a  third  time.  The 
antimonial  treatment,  however,  must  not  be  neglected.  The  object  of  the  bleeding  is  to 
relieve  immediate  symptoms  and  to  give  time  for  the  antimony  to  take  effect,  because 
when  the  patient  has  been  brought  fully  under  its  influence,  all  danger  may  be  said  to 
have  disappeared  ;  few  patients  die  from  secondary  inflammation  of  the  lungs  when  once 
fairly  under  the  influence  of  antimony.  [Bleeding  in  pulmonary  engorgement  is  doubt- 
less resorted  to  far  less  often  than  it  should  be.] 
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Fracture  of  the  sterno- costal  cartilages  is  a  rare  accident.  I  have  seen  but 
two  cases,  and  in  one  of  the  seventh  rib,  which  had  resulted  from  a  direct  blow,  a  false 
joint  existed.  These  which  are  said  to  unite  generally  by  bone  can  be  treated  in  the 
same  way  as  fractured  ribs. 

Dislocation  and  fracture  of  the  sternum  are  likewise  rare  accidents,  and  the 
majority  of  them  are  complicated  with  other  injuries,  such  as  those  of  the  head  and  spine 
— this  condition  having  been  found  in  four  out  of  fifty-six  fatal  cases  of  injury  to  the 
spine  at  Guy's  Hospital  probably  from  the  violent  descent  of  the  chin  against  the  manu- 
brium. It  is  occasionally  met  with  also  as  a  complication  of  fractured  ribs.  When  frac- 
ture takes  place,  it  is  generally  transverse  and  oblique  from  before  backwards,  the  lower 
fragment  being  found  projecting,  only  rare  examples  existing  of  a  vertical  fissure.  "When 
the  upper  portion  of  bone  is  displaced,  it  is  generally  displaced  backwards ;  Rivington,  in 
an  able  paper  ('  Med.-Chir.  Trans.,'  1874),  has  fairly  shown  that  displacement  occurs  in 
preference  to  fracture  when  an  arthrodial  joint  exists  between  the  manubrium  and  gladi- 
olus. When  deformity  is  present  from  displacement  of  bones,  the  diagnosis  is  easy,  and 
when  this  does  not  exist,  pain  in  the  part,  aggravated  by  a  full  inspiration  and  crepitus  on 
the  application  of  the  hand  are  the  chief  symptoms.  The  treatment  must  be  the  same  as 
for  fractured  ribs,  such  as  the  recumbent  position  and  strapping  over  the  part,  complica- 
tions being  dealt  with  as  they  arise. 

Dislocation  of  the  ribs  requires  notice,  although  little  can  be  said  about  the  sub- 
ject. It  is  rarely  if  ever  an  accident  per  se,  and  when  it  occurs  it  is  part  of  a  more  severe 
one,  such  as  fracture  of  the  spine,  or  complicated  fracture  of  the  ribs.  The  same  remarks 
apply  to  dislocation  of  the  ribs  from  the  cartilages,  and  the  cartilages  from  the  sternum. 
Practically  all  these  cases  should  be  dealt  with  like  fractures. 

Wounds  of  the  Chest. 

The  main  point  to  be  determined  in  such  cases  as  these  is,  whether  the  wound  is  super- 
ficial or  has  penetrated  the  pleura  ;  for  if  the  former  obtains,  slight  cause  for  anxiety  exists, 
but  if  the  latter,  the  accident  is  grave. 

When  the  wound  is  penetrating,  the  extent  of  penetration  and  the  organ  penetrated 
has  to  be  determined.  Is  the  pleura  alone  wounded — a  rare  injury — or  is  the  lung  in- 
volved ?  Is  the  heart  injured,  or  any  of  the  great  vessels — the  intercostal  or  internal 
mammary  artery?  Many  of  these  points  can  only  be  determined  by  a  knowledge  of  the 
kind  of  weapon  employed,  its  subsequent  appearance,  the  direction  of  the  force,  and  the 
anatomical  knowledge  of  the  surgeon  ;  and,  even  then  the  difficulties  of  these  cases  are 
often  great,  as  witnessed  in  a  recent  memorable  trial  (Flora  Davy),  When  emphysema 
and  haemoptysis  are  present,  they  may  be  accepted  as  clear  indications  of  a  wounded  lung. 
Emphysema  alone  is  always  a  suspicious  symptom,  though  it  may  occur  to  a  limited  extent 
in  non-penetrating  punctured  wounds  that  traverse  the  soft  tissues  outside  the  thorax; 
while  the  absence  of  haemoptysis  is  no  proof  that  the  lung  has  escaped  injury.  When 
blood  and  air  bubble  through  the  wound  and  air  passes  freely  from  it,  or  a  portion  of  lung 
protrudes,  there  is  no  room  for  doubt  as  to  the  nature  of  the  injury  ;  but  these  cases  are 
exceptional.  In  the  majority,  the  diagnosis  is  ever  uncertain,  since  there  are  no  definite 
individual  symptoms  by  which  injury  to  the  lung  is  to  be  diagnosed.  The  surgeon  in  his 
anxiety  to  make  out  the  point  must  never  be  induced  to  probe  the  wound,  or  to  explore  it 
with  a  finger;  nor  should  he  test  the  condition  of  the  lung  by  making  his  patient  cough 
to  expel  air  through  the  thoracic  opening.  Indeed,  he  should  throw  aside  all  direct  or 
manipulative  modes  of  investigation,  and  trust  to  the  indirect. 

The  direct  effects  of  a  penetrating  wound  are,  hemorrhage  into  the  chest  or  hemo- 
thorax, emphysema,  pneumo-thorax,  and  hernia  of  the  lung.  The  secondary  results  are 
those  of  inflammation  such  as  pleurisy  or  pneumonia,  hydro-thorax,  or  empyema,  with 
their  consequences. 

The  prognosis  is  always  unfavorable,  and  should  be  guarded,  more  particularly  when 
the  wound  is  penetrating ;  but,  when  a  week  has  passed  without  any  unfavorable  symp- 
toms appearing,  a  more  promising  and  decided  tone  may  be  assumed. 

Treatment  In  all  suspected  or  obvious  penetrating  chest  wounds,  the  utmost  gentle- 
ness should  be  employed,  and  complete  quiet  enforced  ;  as  any  deviation  from  this  practice 
may  disturb  nature's  reparative  process,  disarrange  clot,  and  excite  over-action  or  inflam- 
mation. The  external  wound  should  be  carefully  cleaned  and  closed,  and  all  foreign 
bodies  removed.  The  patient  should  be  placed  in  the  recumbent  position,  and  on  no 
account  allowed  to  stir.    He  should  be  fed  on  the  simplest  nutritious  food,  and  which  for 
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the  first  two  or  three  days  should  be  cold,  while  ice  and  milk  is  without  doubt  the  best 
mixture.  The  collapse  which  often  follows  the  injury  need  not  excite  alarm  unless  it  be 
protracted  or  severe,  for  when  the  result  of  hemorrhage  it  is  not  only  a  salutary  measure, 
but  the  only  means  the  surgeon  looks  to  for  the  arrest  of  hemorrhage,  as  he  himself  is 
powerless  to  interfere.  If  blood,  however,  accumulates  in  the  chest  and  by  its  mechanical 
pressure  threaten  life,  some  means  must  be  found  for  its  evacuation,  either  through  the 
original  wound  or  by  the  operation  of  tapping,  or  by  an  incision  of  the  thorax.  The  indi- 
cations should  be  very  decided  before  the  surgeon  interferes,  as  the  extravasated  blood 
rapidly  coagulates  and  consequently  is  difficult  to  remove.  The  same  remarks  hold  good 
when  air  accumulates  or  is  pent  up  in  the  pleural  cavity. 

The  symptoms  that  attend  reaction  should  be  carefully  watched,  and  anything  like 
excess  of  action,  as  indicated  by  increased  difficulty  in  respiration,  cough,  or  a  rapid 
pulse,  ought  to  be  met  by  the  administration  of  antimony  in  half-drachm  doses  of  the  wine 
with  some  saline  every  three  or  four  hours. 

If  the  lungs  become  gorged  with  blood  and  asphyxia  threatens,  venesection  is  as  valua- 
ble a  remedy  in  these  cases  as  it  has  been  shown  to  be  in  those  of  fractured  ribs.  Dr. 
Macleod  tells  us,  that  in  the  Crimea,  the  cases  of  gunshot  wounds  of  the  chest  that  did  the 
best  were  those  in  which  early  and  repeated  bleedings  were  had  recourse  to.  Pain  must 
be  relieved  by  anodynes,  chloral  being  better  than  opium. 

Hernia  of  the  lung  or  pneumocele  is  a  rare  consequence  of  a  punctured  wound  ot 
the  thorax.  I  have  seen  but  one  example  where  the  tumor  was  on  the  left  side,  external 
to  the  nipple,  and  about  the  size  of  a  walnut.  The  mass  was  left  in  situ  and  gradually 
withered.  When  the  hernia  is  recent,  however,  and  the  lung  healthy,  its  reduction  is 
generally  considered  to  be  the  best  practice,  but  when  of  long  standing  and  diseased  it 
had  better  be  left  alone.  Its  removal  by  ligature  or  the  knife  has  likewise  been  recom- 
mended, successful  cases  having  been  recorded  of  all  forms  of  practice.  In  a  case  which 
came  under  my  care  at  Guy's  in  1876,  of  fracture  of  the  sternal  ends  of  the  left  third 
and  fourth  ribs,  by  the  man  falling  upon  the  blunt  end  of  some  wooden  palings,  in  which 
the  bones  were  driven  in  without  wounding  the  integuments,  a  hernia  of  the  lung  took 
place  the  size  of  a  duck's  egg,  but  an  excellent  recovery  followed  the  reduction  of  the 
hernia  and  the  persistent  application  of  pressure.  Velpeau  has  recorded  an  instance  of 
hernia  of  the  lung  following  the  healing  of  a  wound.  The  tumor  in  such  a  case  is  covered 
with  integument,  and  is  called  the  consecutive  variety  of  hernia.  In  such  a  case,  all  that 
can  be  done,  is  to  protect  the  lung  from  injury  by  a  shield. 

Laceration  of  the  lung  without  fracture  of  the  ribs  is  an  accident  of  occa- 
sional occurrence,  and  I  have  recorded  an  instance  in  'Guy's  Reports'  for  I860,  arising 
from  extreme  pressure  upon  the  elastic  ribs  of  a  boy,  ret.  7.  Poland  also,  in  his  excellent 
article  on  the  chest  in  4  Holmes's  Surgery,'  has  quoted  several  others.  M.  Gosselin's 
explanation  of  its  cause  is  probably  correct,  viz.,  "  that  at  the  time  of  the  injury,  when 
the  chest  sustains  the  violence,  the  lungs  are  suddenly  filled  and  distended  with  air  by  a 
full  inspiration,  and  the  air,  prevented  from  escaping  by  occlusion  of  the  larynx,  thus 
becomes  pent  up  in  the  lung  tissue,  and  the  lung,  not  being  able  to  recede  from  the  super- 
incumbent pressure,  its  tissue  necessarily  gives  Way."  The  symptoms  of  this  injury  are 
much  the  same  as  have  been  mentioned  in  the  paragraph  on  wounds  of  the  lung,  while 
the  treatment  must  be  similar. 

Severe  compression  of  the  chest  may  likewise  cause  laceration  of  the  heart  or 
large  vessels ;  also  brain  symptoms  sucli  as  unconsciousness,  epistaxis,  and  hemorrhage 
into  the  orbit  beneath  the  conjunctiva  and  eyelids  ;  and,  in  a  singular  case  which  I 
recorded  in  the  same  volume  of  the  '  Guy's  Rep.'  as  that  of  the  boy  just  quoted,  paralysis 
of  the  muscles  of  deglutition  and  of  the  larynx,  which  lasted  for  two  days. 

Abscesses  are  frequently  found  about  the  chest,  and  when  situated  beneath  the  pec- 
toral muscles  are  very  obstinate.  They  may  be  confined  to  the  cellular  tissue  of  the  part 
and  connected  with  the  subpectoral  glands,  or  associated  with  ruptured  muscle  or  inflam- 
mation of  the  periosteum  or  bone. 

When  connected  with  the  muscles,  they  must  be  opened  and  the  parts  kept  quiet  by 
binding  the  arm  to  which  the  muscle  belongs  to  the  side,  as  each  movement  of  the  muscle 
retards  recovery. 

When  due  to  periostitis  or  ostitis,  they  are  frequently  syphilitic,  and  are  more  com- 
monly situated  over  the  sternum,  though  any  of  the  ribs  may  be  affected.  Under  these 
circumstances,  constitutional  treatment  is  essential,  and  the  iodide  of  potassium  in  gradually 
increasing  doses  from  five  to  ten  grains  in  some  tonic,  such  as  bark,  is  the  best  medicine. 
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If  the  bone  dies  (necrosis)  the  dead  portion  must  be  removed  when  nature  proves  herself 
incompetent  to  throw  off  the  sequestrum. 

When  sinuses  exist  about  the  thorax,  the  surgeon  should  always  be  alive  to  the  fact  that 
they  may  be  due  either  to  an  empyema  which  has  naturally  discharged  itself,  or  to  a  sub- 
sternal abscess  which  is  making  its  way  through  the  intercostal  spaces.  The  history  of 
the  case  will  be  found  to  be  the  only  correct  clue  to  the  diagnosis.  In  both  instances,  a 
free  opening  into  the  abscess  and  the  washing  out  of  its  cavity  is  required.  [A  cavity  in 
the  substance  of  the  lnng  may  open  upon  the  chest,  if  previous  pleural  adhesion  has 
occurred.] 

Tumors  of  the  chest  are  not  uncommon,  but  come  more  under  the  notice  of  the 
physician.  Malignant  and  other  tumors,  however,  may  arise  external  to  the  ribs,  and  I 
have  seen  several  cases  of  exostosis  from  the  ribs  and  one  of  enchondroma.  No  surgical 
interference  was  called  for.  Exostosis  from  the  first  rib  may  press  upon  the  branches  of 
the  brachial  plexus  and  give  rise  to  some  pain,  or  upon  the  subclavian  artery  or  vein  and 
produce  obstruction.    [Aneurism  frequently  presents  externally  after  erosion  of  the  ribs.] 

Deformities  of  the  chest  are  mostly  due  to  spinal  curvatures,  though  the  contracted 
or  compressed  thorax  with  the  projecting  sternum  of  childhood  (pigeon  breast)  is  frequently 
found  where  some  long-continued  obstruction  to  natural  respiration  exists.  This  is  not, 
however,  permanent  in  a  large  number  of  cases,  since  children  who  are  the  subjects  of  it 
"  grow  out"  of  the  deformity  as  their  general  condition  improves  and  powers  strengthen. 
It  is  commonly  found  in  rickety  subjects,  and  is  thought  by  some  to  be  the  result  of 
enlarged  tonsils.  It  is  probable,  however,  that  the  enlarged  tonsils  and  deformity  are 
accidental  associates. 

Deformity  of  the  chest  may  be  due  to  an  old  pleurisy. 

Tapping  the  Chest. 

When  air  accumulates  in  the  chest  (pneumo-thorax)  either  as  a  consequence  of  disease 
or  accident,  causes  pressure  on  the  lung,  and  interferes  with  the  respiratory  process  so  as 
to  create  alarm,  the  tapping  of  the  chest  (paracentesis  thoracis)  with  a  small  trocar  and 
canula  fitted  with  a  valve,  may  be  called  for.  When  blood  accumulates  (hcemo-thorax) 
producing  similar  alarming  symptoms,  and  the  blood  is  mixed  with  air,  and  it  is  clear  that 
life  will  be  extinguished  if  relief  be  not  afforded,  it  must  be  let  out ;  and  for  this  purpose 
it  is  probably  the  best  operation  to  make  an  incision  into  the  thorax  where  no  wound  pre- 
viously existed,  or  to  enlarge  a  small  one  when  present  ;  but  to  do  this  with  a  trocar  and 
canula  is  always  a  difficult  and  often  an  impossible  task  on  account  of  the  coagulum. 
When  serum  presses  upon  the  thoracic  contents  (hydro-thorax)  and  requires  surgical  inter- 
ference, the  trocar  and  canula  with  the  aspirator  are  beyond  doubt  the  best  instrument  to 
employ,  great  care  being  observed  to  exclude  air.  The  object,  under  all  these  circum- 
stances, is  to  remove  the  pressure  from  the  lung  in  the  most  effectual  way  by  the  with- 
drawal of  the  compressing  material.  When  pus  exists  (empyema)  surgeons  are  not  quite 
decided  as  to  the  best  means  to  be  employed,  although  all  are  agreed  as  to  the  propriety 
of  drawing  off  the  pus.  To  do  this  by  means  of  the  aspirator  or  the  trocar  and  canula 
gives  temporary  relief,  but  does  not  cure  the  disease,  for  which  more  efficient  measures  are 
required.  For  my  own  part  I  believe  that  when  pus  so  presses  upon  the  lungs  and  inter- 
feres with  the  respiratory  process  as  to  call  for  surgical  interference,  the  pus  must  be  let 
out,  by  means  of  a  free  opening,  the  opening  being  large  enough  to  permit  of  the  free 
escape  of  all  fluid,  and  the  ingress  and  egress  of  all  air,  for  the  admission  and  retention 
of  air  in  a  suppurating  cavity  will  almost  certainly  end  in  decomposition.  The  introduc- 
tion of  drainage-tubes  by  M.  Chassaignac  has  consequently  been  of  great  service  in  the 
treatment  of  empyema.  Dr.  Goodf'ellow  and  Mr.  De  Morgan  have  been  their  chief  advo- 
cates in  this  country,  the  latter  surgeon  passing  the  perforated  india-rubber  tube  through 
the  canula  upon  a  long  iron  probe,  and  bringing  it  out  of  a  second  opening  in  the  lower 
and  posterior  part  of  the  chest,  this  second  opening  being  made  with  a  scalpel  upon  the 
extremity  of  the  probe  pressed  against  the  lower  intercostal  space.  The  perforated  tube 
consequently  passes  as  a  seton  through  the  chest  and  allows  the  free  escape  of  any  fluid  in 
its  cavity.  This  operation,  however,  has  its  dangers.  My  friend  Dr.  Sutton  informed  me 
of  a  case  in  which  it  was  performed  for  empyema  and  pneumothorax,  and,  a  few  days 
after,  emphysema  appeared  about  the  wound,  which  spread  over  the  whole  body  and 
destroyed  life. 

I  have  never  adopted  this  practice  in  the  way  here  detailed,  being  satisfied  with  a  free 
opening  into  the  thorax,  either  with  a  scalpel  or  large  trocar  and  canula,  and  the  subse- 
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quent  introduction  of  a  drainage-tube  or  elastic  catheter  into  the  thorax,  either  through 
the  canula  or  otherwise,  and  the  subsequent  daily  washing  out  of  the  cavity  with  a  solu- 
tion of  iodine  ;  or,  subaqueous  drainage  may  be  employed.  In  May,  1875,  I  followed -the 
former  practice  in  the  case  of  a  gentleman,  set.  37,  whom  I  saw  with  Dr.  Rowlands,  of 
Carmarthen,  and  drew  off  three  quarts  of  pus  from  his  left  chest  through  a  free  opening, 
and  subsequently  passed  a  drainage-tube  into  the  cavity.  In  three  months  convalescence 
ensued,  and  in  another  month  he  was  quite  well,  the  lung  on  the  affected  side  having 
expanded.  Indeed,  I  quite  coincide  with  Dr.  Goodhart  ('Guy's  Hosp.  Rep.,'  1877),  that 
"  if  drainage  is  decided  upon  nothing  short  of  perfect  drainage  is  safe  for  the  patient;" 
and  to  this  end  the  opening  into  the  thorax  must  be  free,  and  the  cavity  of  the  chest  kept 
well  emptied  either  by  irrigation  or  by  what  has  been  described  as  subaqueous  drainage, 
which  should  be  carried  out  as  follows  :  "  Having  determined  on  the  spot  at  which  punc- 
ture of  the  chest  is  to  be  made,  a  trocar  and  canula  are  taken,  the  bore  of  which  is  about 
five  millimetres.  A  length  of  several  feet  of  black  or  red  india-rubber  tubing,  which  will 
slip  easily  through  the  canula,  is  placed  ready  at  hand  ;  the  chest  is  then  tapped  and  the 
trocar  withdrawn,  and  as  the  fluid  comes  in  full  stream  by  the  canula,  the  india-rubber 
tubing  is  pushed  along  the  latter  into  the  chest  as  far  as  necessary — usually  four  or  five 
inches.  The  canula  is  then  withdrawn  over  the  tube,  leaving  the  one  end  of  the  latter  in 
the  chest,  while  the  other  or  free  end  is  kept  under  water  by  the  side  of  the  bed.  The 
tube  then  acts  as  a  siphon." 

This  plan  of  drainage  is  not,  however,  very  complete,  for  out  of  30  cases  in  which  it 
was  employed,  as  reported  by  Dr.  Goodhart,  in  18  imperfect  drainage  had  to  be  recorded; 
and  as  this  is  a  method  which  professes  to  drain  away  pus, .it  cannot  be  said  to  have  proved 
successful. 

In  young  people  where  the  ribs  are  elastic,  good  results  may  be  looked  for ;  but  in  the 
old,  where  the  ribs  are  rigid,  no  contraction  can  be  expected.  [I  have  repeatedly  seen 
evidence  of  the  value  of  incision,  followed  by  washing  the  pleural  cavity  with  disinfectant 
solutions,  after  wounds  of  the  chest.  Two  cases  are  recalled  where  cure  followed,  and 
examination  a  long  time  afterwards  showed  little  evidence  of  disease,  though  the  patients 
were  carefully  examined  by  percussion  and  auscultation. — J.  B.  R.] 

The  Operation. 

In  tapping  the  chest  the  following  points  should  be  observed  :  The  ninth  intercostal 
space  should  be  chosen  just  in  front  of  the  angle,  or  the  seventh  midway  between  the 
sternum  and  spine.  This  latter  spot  can  always  readily  be  found  by  drawing  a  line 
with  a  string  around  the  body  on  the  level  of  the  nipple,  and  midway  between  the  sternum 
and  spine,  this  line  will  cut  the  proper  intercostal  space.  At  this  spot  close  to  the  lower 
rib,  a  small  incision  should  be  made  through  the  skin  and  fascia  with  a  lancet  or  scalpel, 
and  through  this  the  trocar  and  canula,  warmed  and  oiled,  should  be  introduced  ;  the 
trocar  as  soon  as  it  has  perforated  the  chest  should  be  withdrawn,  the  canula  being  pushed 
more  home.  When  the  operation  has  been  performed  for  air  or  serum,  a  small  instru- 
ment should  be  employed,  and  great  care  used  to  prevent  the  admission  of  air.  For  this 
purpose  there  is  no  better  instrument  than  the  pneumatic  aspirator  of  Dr.  Dieulafoy,  or 
one  of  its  modifications,  and  Dr.  Bowditch,  of  Boston,  United  States,  a  staunch  supporter 
of  this  practice,  reports  ('  Practitioner,'  April,  1873)  that  during  twenty-four  years,  and 
in  270  operations,  he  had  never  seen  any  injury  done  by  the  aspirator.  As  a  substitute, 
one  of  the  canulas  may  be  used  fitted  with  a  stopcock  or  valve  to  prevent  the  admission 
of  air. 

A\  hen  the  chest  requires  opening  for  the  discharge  of  blood  or  pus,  it  has  been  already 
asserted  that  a  free  incision  or  large  canula  should  be  resorted  to.  I  prefer  an  incision, 
and  make  it  large  enough  to  admit  my  little  finger,  and  subsequently,  a  large  india-rubber 
drainage-tube.  Trousseau  strongly  advises  the  operation  of  tapping  when  serous  effusion 
fills  the  cavity,  as  indicated  by  auscultation  and  percussion;  when  oppression  of  breathing 
also  exists,  it  may  be  urgently  needed,  but  this  oppression,  adds  he,  is  one  of  the  most 
deceitful  of  signs,  and  its  absence  ought  not  to  inspire  too  great  a  feeling  of  security;  as 
by  refraining  from  interference  we  run  the  risk  of  losing  patients,  when  the  operation 
would  assuredly  have  saved.  In  empyema  he  fixes  in  the  canula  and  draws  off  the 
fluid  every  twenty-four  hours,  injecting  the  chest  with  a  solution  of  iodine,  one  part  of 
the  tincture  in  six,  every  two,  three,  or  four  days. 

It  should,  however,  be  recorded  that  sudden  death  has  taken  place  after  thoracentesis 
for  pleuritic  effusion  or  empyema,  although  evidence  is  wanting  to  prove  that  any  distinct 
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relation  exists  between  the  operation  and  death,  since  cases  are  on  record  in  which  sudden 
death  ensued  in  the  normal  course  of  cases  of  pleuritic  effusion.  Trousseau  has  recorded 
examples  of  the  latter  kind,  and  Drs.  Cayley  and  Broadbent  of  the  former.  ('  Clin. 
Society,'  1877.) 

Apncea,  or  so-called  Asphyxia. 

Death  from  asphyxia,  in  the  common  acceptation  of  the  term,  means  death  from  either 
the  cessation  of  the  respiratory  process  or  the  want  of  the  ordinary  respiratory  medium 
(oxygen),  the  heart  ceasing  to  act  after  the  cessation  of  the  respiratory  process.  Etymo- 
logically  it  means  an  absence  of  pulse.  The  more  correct  term  is  apncea.  It  is  caused  by 
whatever  interferes  with  the  admission  of  the  air  into  the  lung,  by  such  acts  as  drowning 
or  hanging;  by  diseases  that  mechanically  block  up  the  air-passages,  or  excite  spasm  of 
the  larynx;  by  any  external  or  internal  condition  of  the  thorax  that  prevents  the  admis- 
sion of  air  into  its  cavity  or  interferes  with  its  expansion;  by  the  want  of  the  respiratory 
medium  or  by  the  inhalation  of  toxic  vapors. 

Under  some  circumstances,  the  asphyxia  is  rapid  or  acute,  in  others,  chronic.  In  acci- 
dental cases,  it  is  chiefly  the  former;  in  disease,  the  latter.  In  both,  however,  the  result 
is  the  same,  the  blood  not  being  decarbonized  as  it  should  be,  and  what  Dr.  Cleveland  has 
rightly  called  carbonasmia  ensues.  Special  symptoms  may  depend  entirely  upon  the  nature 
of  the  asphyxiating  cause,  but  the  ultimate  effects  are  the  same  in  each.  In  all,  whether 
slow  or  rapid,  there  is  congestion  and  lividity  of  the  face.  In  all,  the  heart  continues  to 
beat,  though  laboriously,  after  respiration  has  ceased,  the  action  becoming  gradually  less 
distinct  till  it  stops  altogether.  It  is  possible  for  the  heart  to  continue  its  action  from  two 
to  four  minutes  after  the  last  respiratory  effort. 

After  death,  it  has  generally  been  thought,  the  cerebral  vessels  would  be  found  gorged 
with  blood.  Ackeman  has  shoAvn,  however,  that  this  condition  is  present  only  when  the 
head  of  the  subject  has  been  kept  lower  than  the  rest  of  the  body,  and  that  death  by  suffo- 
cation is  always  connected  with  an  exsanguine  state  of  the  cerebral  vessels.  The  right 
side  of  the  heart  and  great  vessels  will  be  full  of  black  blood,  whilst  the  left  side  will  be 
found  empty,  and  the  whole  arterial  blood  will  be,  as  the  venous,  of  a  dark  color.  All  the 
abdominal  viscera  will  be  engorged  with  blood. 

The  lungs,  in  cases  of  hanging  and  mechanical  obstruction,  present  no  characteristic 
appearance,  but  in  those  of  drowning  they  will  be  more  or  less  filled  with  water  or  the 
drowning  medium,  and  incapable  of  collapsing,  and  will  feel  heavy  and  doughy  to  the 
touch.  The  air-tubes,  moreover,  will  be  choked  with  a  sanious  foam  composed  of  blood, 
water,  mucus,  and  often  foreign  matter  churned  up  with  the  air  of  the  lungs.  Frothy 
water  mixed  with  blood  will  also  pour  out  of  any  section  of  the  lung.  These  points  were 
clearly  stated  by  the  Committee  of  the  Royal  Med.  and  Chir.  Society  on  suspending  ani- 
mation, and  recorded  in  the  '  Transactions'  for  1862. 

Drowning. 

How  long  a  human  being  may  be  under  water,  and  yet  recover,  is  an  important  ques- 
tion, but  the  answer  depends  upon  many  considerations.  Dr.  Sanderson  believes  he  has 
demonstrated  by  experiments  that  in  animals  the  duration  of  life  turns  upon  the  amount 
of  air  confined  in  the  chest  at  the  time  of  immersion  ;  that  when  the  animal  on  immersion 
fills  its  chest  with  water  by  an  inspiratory  effort,  death  is  most  rapid ;  but  if  the  chest  be 
full  of  air  at  the  time,  and  no  such  inspiratory  effort  takes  place,  life  may  be  prolonged 
for  several  minutes.  The  occurrence  of  syncope  at  the  moment  of  immersion,  whether 
from  fright,  shock,  or  previous  injury,  is  consequently  a  happy  accident,  the  respiratory 
act  being  materially  diminished  by  the  syncope.  "If  a  person  be  completely  submerge'!."' 
writes  Dr.  W.  G.  Harley  in  '  Holmes's  System,'  "and  the  entrance  of  water  to,  and  exit 
of  air  from,  the  lungs  not  prevented,  we  believe  that  recovery  would  be  impossible  after 
two  minutes.  On  the  other  hand,  if  the  air-passages  were  closed  against  the  entrance  of 
water,  and  the  chest  kept  full  of  air,  we  see  no  reason  for  thinking  that  a  human  being 
would  perish  either  more  slowly  or  more  quickly  than  a  dog  placed  under  similar  circum- 
stances, namely,  in  from  four  to  five  minutes." 

Death  by  strangulation  is  due  to  asphyxia  alone,  and,  as  a  rule,  is  homicidal,  being 
consequently  often  complicated  with  other  injuries. 

Death  by  hanging  is  of  a  mixed  form  ;  since  in  addition  to  the  strangulation  by  the 
cord,  there  is  the  added  traction  on  it  by  the  weight  of  the  falling  body. 
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Hanging  causes  death,  according  to  Dr.  A.  Taylor,  "  commonly  from  apnoea,  but  some- 
times from  apoplexy,  caused  by  pressure,  on  the  jugular  vein,  being  preceded  by  convul- 
sions, often  lasting  for  many  minutes,  but  in  all  probability  not  accompanied  by  more  than 
momentary  pain.  Occasionally  there  is  found  displacement  or  fracture  of  the  first  or 
second  of  the  vertebrae,  with  compression  of  the  spinal  marrow.  This  cause  of  death  is 
only  likely  to  be  observed  in  corpulent  or  heavy  persons,  when  a  long  fall  is  allowed  by 
the  cord,  and  is  seldom  met  with  in  judicial  executions."  This  latter  fact  is  supported  bv 
the  observations  of  Dr.  Barker,  of  Melbourne,  who  informed  Professor  Houghton,  of  Dub- 
lin, that  in  fifty-four  post-mortem  examinations  of  criminals  hanged  according  to  the  old 
or  "  short-drop"  system,  in  not  a  single  case  was  there  dislocation  or  fracture  of  the  neck. 
In  the  following  plan,  however,  introduced  by  Dr.  Barker,  this  dislocation  was  the  ride. 
Dr.  Haughton  quotes  his  words  ('  Med.  Times  and  Gaz.',  June  21st,  1871)  :  "  I  have  the 
knot  put  about  two  inches  from  the  spine,  so  that  when  it  is  tightened  by  the  weight  of 
the  body  the  knot  comes  on  the  vertebra ;  by  the  fall  the  body  has  an  impetus  forwards, 
the  resistance  being  at  the  beam  to  which  the  rope  is  fastened.  The  knot  acts  as  a  ful- 
crum to  push  the  head  forwards.  By  this  arrangement  I  have  found  in  all  cases  there  was 
a  dislocation  and  fracture  of  the  cervical  spine  and  pressure  on  the  cord,  laceration  of  the 
muscles  of  the  larynx,  and  generally  fracture  of  the  hyoid  bone,  death  being  always  sud- 
den and  complete,  no  long  drop  is  required."  To  the  Irish  and  American  long-drop 
system  there  are  grave  objections.  When  the  cord  is  crushed,  death  is  instantaneous; 
when  not  so  injured,  life  may  be  prolonged  for  minutes,  usually  about  three ;  but  there  is 
no  evidence  to  believe  that  the  period  may  be  extended  to  ten.  Conscious  life,  under 
both  circumstances,  probably  is  soon  lost,  rarely  extending  beyond  the  three  minutes. 

When  the  cord  is  not  injured,  Taylor  computes  that  life  may  be  restored  after  five 
minutes  of  suspension,  and  Tardieu,  an  eminent  French  writer,  gives  a  similar  period. 

[It  has  been  stated  that,  in  a  recent  execution  by  hanging,  the  head  was  pulled  com- 
pletely from  the  body.  A  more  scientific  and  less  horrible  mode  of  death  would  be  by 
exposure  to  an  atmosphere  of  carbonic  acid  gas,  or  by  a  sudden  electric  shock.] 

Treatment  of  Apncea  or  Asphyxia. 

All  obstruction  to  the  passage  of  fresh  air  to  and  from  the  lungs  is  to  be  at  once,  so  far 
as  practicable,  removed,  all  froth  and  mucus  to  be  cleansed  from  the  mouth  and  nostrils, 
and  all  tight  articles  of  clothing  to  be  at  once  taken  away  from  the  neck  and  chest.  In 
slight  cases  of  temporary  apnoea  the  treatment  is  as  in  syncope:  dropping  the  head,, 
which  should  be  low  in  all  cases,  a  dash  of  cold,  or  alternately  of  cold  and  hot  water  to  the 
face,  or  a  smarting  slap  upon  the  epigastrium,  generally  sufficing  to  revive  the  patient. 
When  this  proves  useless,  artificial  respiration  should  be  instantly  commenced. 

The  methods  of  artificial  respiration  which  have  been  successively  in  use  are  those  of 
the  late  Drs.  Marshall  Hall  and  Silvester ;  but  I  believe  the  best  method  to  be  the  one 
more  recently  advocated  by  Dr.  Benjamin  Howard,  of  New  York.  This  "  direct  method," 
as  the  author  calls  it,  was  first  published  in  the  form  of  a  prize  essay  by  the  American 
Medical  Association  in  1871,  and  has  since  been  adopted  by  the  United  States  Govern- 
ment Life  Saving  Service,  the  Life  Saving  Society  of  New  York,  &c.  It  is  eminently 
simple  and  effective,  and  is  to  be  applied  in  the  treatment  of  the  drowned  as  follows,  the 
rules  having  been  drawn  up  for  me  by  Dr.  Howard  : — 

Rule  1  For  Ejection  and  Drainage  of  Fluids,  &c,  from  the  Stomach  and 

Lings.  Position  of  patient. — Face  downwards  with  forehead  resting  upon  the  forearm 
or  wrist  to  keep  the  mouth  from  the  ground,  and  a  hard  roll  of  clothing  beneath  the  epi- 
gastrium, which  should  be  the  highest  point,  while  the  mouth  is  the  lowest.    (Fig.  349.) 

Position  and  Action  of  Operator  With  the  left  hand  well  spread  out  upon  the  base 

of  the  thorax  to  the  left  of  the  spine,  and  the  right  hand  upon  the  spine,  a  little  below  the 
left,  ami  over  the  lower  part  of  the  stomach,  the  operator  should  with  a  forward  motion 
throw  upon  them  all  the  weight  and  force  the  age  and  sex  of  the  patient  will  justify,  end- 
ing this  pressure  of  two  or  three  seconds  with  a  sharp  push,  which  helps  to  jerk  him  back 
to  the  upright  position.  And  this  movement  should  be  repeated  two  or  three  times, 
according  to  the  period  of  submersion  and  other  indications. 

Rule  2 — Position  of  Operator  In  a  kneeling  posture,  astride  patient's  hips.  His 

hands  upon  the  chest,  so  that  the  ball  of  each  thumb  and  little  finger  rests  upon  the  inner 
margin  of  the  free  border  of  the  costal  cartilages,  the  tip  of  each  thumb  near  or  upon  the 
xiphoid,  and  the  fingers  fitting  into  the  corresponding  intercostal  spaces.  The  elbows  firmly 
fixed,  making  them  one  with  the  sides  and  hips  ;  then — To  Perform  Artificial  Res- 
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piration.  Position  of  Patient. — Rip  or  strip  clothing  from  the  waist  and  neck.  Face 
upwards  ;  shoulders  slightly  declining  over.    Hard  roll  of  clothing  placed  beneath  thorax  ; 

the  head  and  neck  bent  back  to  the  utmost, 
Fig.  349.  with  the  hands  on  the  top  of  the  head  (one 

twist  of  handkerchief  around  the  crossed 
wrists  keeping  them  there)  (Fig-  349a). 

The  Operator  pressing  upwards  and  in- 
wards towards  the  diaphragm,  using  his 
knees  as  a  pivot,  and  throwing  his  weight 
slowly  forwards  two  or  tliree  seconds,  until 
his  face  almost  touches  that  of  the  patient, 
should  end  with  a  sharp  push,  which  helps 
to  jerk  him  back  to  the  erect  kneeling  posi- 
tion. He  should  then  rest  three  seconds, 
and  repeat  this  bellows-blowing  movement 
as  before,  continuing  it  at  the  rate  of  seven 
to  ten  times  a  minute,  taking  the  utmost 
care  on  the  occurrence  of  a  natural  gasp 
gently  to  aid  and  deepen  it  into  a  long 
breath  until  respiration  becomes  natural.  When  practicable,  the  tongue  should  be  held 
firmly  out  of  one  corner  of  the  mouth  with  the  thumb  and  forefinger  armed  with  dry  cot- 
ton rag. 

Avoid  all  impatient  vertical  pushes ;  the  force  upward  and  inward  must  be  increased 

gradually  from  zero  to  the  maximum 
Fig.  349a.  the  age,  sex,  &c,  may  indicate.  Aban- 

don no  case  as  hopeless  within  an  hour's 
useless  effort. 

In  the  application  of  this  method  to 
cases  of  stillbirth,  the  child  lies  along 
the  left  hand  of  the  operator,  the  ball 
of  whose  thumb  takes  the  place  of  the 
hard  roll  of  clothing  seen  in  Fig.  349^. 
Over  this  the  shoulders  decline,  the 
head  falling  back  with  the  arms,  if  con- 
venient, on  either  side  the  face.  The 
buttock  and  thighs  are  supported  by  the 
operator's  fingers. 

Thus  the  operator  has  the  prominent 
little  thorax  completely  within  the  grasp 
Artificial  respiration  by  direct  method.  of  his  right  hand  with  firm  counter- 

pressure  behind,  enabling  him  to  apply, 
locate,  distribute,  direct,  or  alternate  his  pressure  as  he  pleases.  The  advantages  Dr.  Howard 
claims  for  this  method  over  other  methods  are — 1st.  It  provides  for  ejection  and  drainage  of 
fluids,  &c,  from  the  stomach  and  lungs,  and  in  such  a  way  that  each  motion  for  ejection 
induces  an  alternate  inspiration.  2d.  It  excludes  the  tongue  from  the  pharynx  without 
manipulation.  3d.  It  secures  elevation  of  the  epiglottis  and  a  post-oral  air-way  from  the 
glottis  to  the  nares.  4th.  It  includes  a  remedy  against  snycope  and  cerebral  anaemia.  5th. 
It  obtains  a  more  general  expansion  of  the  thorax.  6th.  It  effects  a  thoracic  compression 
which  is  more  complete,  better  distributed,  directed,  and  regulated.  7th.  It  is  done  by 
one  person,  and  can  be  applied  instantly  on  the  spot  wherever  the  patient  is  found.  8tli. 
It  is  more  easily  understood  by  the  illiterate,  is  less  fatiguing  to  the  operator,  and  is  free 
from  unnecessary  motion  or  violence. 

When  respiration  is  re-established  maintain  the  temperature  of  the  body  by  friction, 
warm  blankets,  and  when  possible  by  warm  water  (106°  F.),  or  air  bath,  keeping  the 
head  where  a  circulation  of  pure  air  may  be  maintained.  As  soon  as  the  patient  can 
swallow  give  warm  milk,  beef  tea,  tea  or  coffee;  with  a  tablespoonful  of  some  spirits  or 
these  may  be  injected  by  the  stomach-pump.  When  respiration  is  restored  put  the  patient 
into  a  warm  bed,  with  hot  bottles  to  his  feet,  and  encourage  sleep,  but  let  him  be  watched 
in  case  of  secondary  or  relapsing  apnooa ;  at  the  slightest  symptoms  of  which  let  friction 
and  even  artificial  respiration  be  re-employed.  Give  volatile  stimulants  such  as  the 
spiritus  ammonia;  aromaticus. 
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CHAPTER  XX. 

DISEASES  OF  THE  KIDNEY.— STONE.— NEPHROTOMY. 

Malformations  of  the  kidney  have  more  scientific  than  surgical  interest,  yet 
they  may  have  an  important  surgical  bearing,  for  when  any  accident  from  external  vio- 
lence or  internal  irritation  happens  to  a  single  or  imperfect  organ,  the  life  of  a  patient  is 
more  likely  to  be  jeopardized  than  when  it  is  normal.  In  a  case  recorded  in  page  459, 
this  tact  was  illustrated.  When  a  kidney  is  single,  it  is  usually  large,  and  sometimes  the 
form  of  a  horseshoe  ;  when  it  assumes  a  central  position,  with  the  convexity  of  the  curve 
downwards,  it  may  be  regarded  as  a  double  organ,  the  vessels  entering  from  above  in  their 
normal  way.  A  kidney  may  also  hold  a  position  nearer  the  pelvis,  or  even  lie  in  the 
pelvis,  and  when  loosely  connected,  it  may  appear  in  the  abdomen  as  a  movable  tumor. 
At  times  the  adult  kidney  maintains  the  lobulated  character  it  possessed  in  fcetal  life. 

The  diseases  of  the  kidney  are  generally  regarded  as  belonging  to  the  physician, 
but  I  need  hardly  add  that  a  thorough  knowledge  of  renal  pathology  is  as  requisite  to  the 
surgeon  as  it  is  to  the  medical  practitioner,  for,  without  such  a  knowledge,  he  will  be 
unable  to  recognize  the  different  conditions  of  the  urine  with  its  deposit,  and  to  appreciate 
their  significance.  He  will  also  be  unfit  to  decide  upon  the  propriety  of  an  operation  of 
expediency,  or  to  understand  the  risks  of  one  of  necessity  ;  for  the  existence  of  kidney 
disease,  as  a  rule,  is  enough  to  debar  the  surgeon  from  performing  any  operation  other 
than  that  required  to  save  life,  and  in  such  operations  it  renders  the  prognosis  most 
unfavorable,  since  it  is  well  known  that  the  chief  cause  of  death  after  operations  is  kidney 
disease,  and  the  worst  forms  of  the  disease  are  undoubtedly  due  to  calculous  affections,  to 
vesical  and  urethral  mischief. 

In  all  cases  of  operative  surgery  the  condition  of  the  kidney,  as  recognized  by  the 
urine,  should  be  made  out,  and  in  disease  of  the  urinary  organs  a  most  careful  examina- 
tion is  equally  required. 

Nephritis. 

.Inflammation  of  the  kidney  associated  with  suppuration  of  the  organ  has  long  been 
recognized  as  a  common  consequence  of  the  obstructive  disease  of  the  urinary  passages. 
But  it  may  occur  as  a  consequence  of  local  injury,  or  as  an  acute  attack  upon  a  chronically 
diseased  organ  ;  as  a  consequence  of  pyaemia  or  other  cause.  It  is  also  very  common  as  a 
sequel  to  Bright's  disease  of  the  kidney — that  is,  to  disease  of  the  secreting  glandular 
structure  of  the  organ — in  consequence  of  some  local  source  of  irritation  in  any  part  of  the 
urinary  passages.  Bright's  disease  by  itself  is  not  a  suppurative  disease.  Suppurative 
nephritis  may  occur  as  an  acute  affection,  or  as  a  chronic,  though  more  frequently  as  an 
acute  upon  a  chronic.  After  death,  a  kidney  thus  affected  may  appear  enlarged,  with  its 
substance  more  or  less  filled  with  suppurating  cavities.  When  the  inflammatory  action  is 
confined  to  the  mucous  lining  of  the  pelvis  of  the  organ,  it  is  called  " pyelitis."  At  times, 
the  kidney  is  a  mere  cyst  or  shell  containing  pus  and  broken-down  tissue,  and,  in  extreme 
cases,  the  kidney  and  parts  around  form  one  large  suppurating  cavity.  This  result  is  not 
rare  as  a  consequence  of  the  breaking  up  of  tuberculous  matter. 

Symptoms  and  diagnosis  When  after  an  injury  in  the  loins,  or  in  the  course  of 

some  obstructive  vesical  or  urethral  disease,  or  calculous  affection,  a  patient  is  seized  with 
rigors,  severe  pain  and  tenderness  in  the  lumbar  region,  febrile  disturbance,  nausea,  vomit- 
ing, scanty,  high-colored,  and  possibly  bloody  urine,  and  irritable  bladder,  acute  nephritis 
may  be  suspected.    When  rigors  recur  frequently  and  there  is  suppression  of  urine  with 
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Fig.  350. 


renal  casts  or  pus  in  the  urine,  suppuration  of  the  organ  is  to  be  diagnosed  ;  and,  when  to 
these  symptoms  are  added  severe  depression,  anasarca,  and  brain  symptoms  passing  on 
to  coma,  uraemic  poisoning  may  safely  be  expected.  The  more  free  blood-cells  there  are 
in  the  urine  the  greater  are  the  probabilities  of  renal  hemorrhage  ;  the  more  pus,  the 
greater  the  likelihood  of  renal  disease. 

But  chronic  nephritis  is  a  more  common  affection  than  the  acute  ;  indeed,  unless 
from  accident,  the  acute  is  generally  a  sequel  to  the  chronic.  Kidney  disease  is  a  common 
consequence  of  long  standing  or  neglected  bladder  or  urethral  mischief.  When  a  stone 
has  existed  for  any  period  in  the  bladder,  and  has  set  up  inflammation  of  that  organ  ; 
when  from  prostatic  disease  the  same  result  ensues,  or  when  from  stricture  the  bladder, 
ureters,  and  kidneys  have  been  subjected  to  the  irritation  and  its  consequences  of  dis- 
tension from  retained  urine,  the  ureters  become  affected  from  the  extension  of  mischief 
from  the  bladder,  then,  too,  the  pelvis  of  the  kidney,  and  subsequently  the  secreting  struc- 
ture of  the  kidneys  themselves.  Under  these  circumstances,  every  gradation  of  dila- 
tation, inflammation,  or  suppuration  of  the  whole 
urinary  passages  may  be  found,  the  bladder  may  he 
enormously  thickened  and  inflamed  ;  the  ureters  di- 
lated, tortuous,  thickened,  and  suppurating ;  the 
pelvis  of  the  kidney  expanded  and  filled  with  pus — 
'■'pyelitis" — and  the  kidney  itself  more  or  less  under- 
going disorganizing  changes.    (Fig.  350.) 

The  symptoms  of  changes  such  as  these  are  not 
very  definite.  In  all  long-standing  examples  of  ob- 
structive urinary  affections  some  of  these  may  be 
suspected,  as  well  as  in  all  cases  of  neglected  stone, 
particularly  when  bladder  symptoms  are  marked ; 
when  the  urine  is  albuminous,  pale  colored,  and 
smoky,  or  tinged  with  blood  ;  when  it  contains  pus 
in  suspension,  varying  in  quantity  at  different  times, 
or  shreds  of  lymph  ;  when  a  dull  aching  pain  is 
present  in  the  loins  shooting  round  the  hips  into  the 
groin  and  down  to  the  testicles,  and,  when  the  diges- 
tive organs  do  their  work  badly,  and  sleep  is  difficult 
to  secure  or  superseded  by  a  general  drowsiness. 

Under  these  circumstances,  chronic  kidney  disease 
may  fairly  be  diagnosed  with  or  without  suppuration 
in  the  organ  or  around  it. 

When  anasarca  sets  in,  or  brain  symptoms  from 
uremic  poisoning  appear,  the  diagnosis  is  clear. 

When  rigors  are  frequent,  even  when  not  well 
marked,  when  lumbar  pain  is  constant  and  increased 
on  pressure,  when  on  manipulation,  evidence  exists 
of  some  deep-seated  lumbar  swelling  and  fluctuation 
is  distinctly  or  indistinctly  to  be  made  out  abscess  of  the  kidney  is  fairly  indicated.  When 
with  these  a  sudden  discharge  in  the  urine  of  large  quantities  of  pus  takes  place,  with 
relief  to  the  local  symptoms,  it  is  probable  that  the  abscess  has  discharged  itself  through 
the  ureter;  when  the  lumbar  pain  becomes  more  intense,  the  swelling  more  marked  and 
prominent,  and  fluctuation  more  distinct,  it  is  probable  that  the  ureter  has  become  ob- 
structed and  the  renal  abscess  is  making  its  way  through  the  loin  externally ;  and  cases 
are  on  record  in  which,  after  the  discharge  of  the  abscess  by  natural  or  surgical  means, 
a  recovery  has  ensued.  Indeed,  stones  have  been  discharged  from  the  kidney  in  this 
way  with  a  good  result. 

Renal  abscesses  are,  however,  prone  to  make  their  way  through  the  diaphragm  into  the 
iung  or  into  the  colon,  rare  cases  being  recorded  where  they  burrowed  downwards  and 
appeared  below  Poupart's  ligament,  or  in  the  pelvis.  In  these  cases,  the  symptoms  simu- 
late spinal  disease,  the  thigh  being  flexed  upon  the  pelvis ;  this  symptom,  too,  attended 
with  lumbar  pain  or  tenderness,  is  very  constant  in  nephritic  abscess.  Dr.  Bowditch,  of 
Boston,  was  the  first  to  draw  attention  to  the  fact  in  18G9  and  1870. 

Treatment — When  acute  nephritis  originates  from  a  blow  or  from  the  irritation  of  a 
renal  calculus,  complete  rest  in  the  horizontal  posture  in  a  warm  bed  is  absolutely  essen- 
tial, with  milk  diet  and  the  moderate  use  of  simple  diluents  as  milk  and  water,  or  barley 
water.    Poppy  fomentations  to  the  loins  always  give  comfort,  and  when  the  pain  is 
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severe,  leeching  is  beneficial ;  cupping  has  been  recommended,  and  is  practised  by  some. 
The  bowels  should  always  be  well  cleared  out  by  some  simple  medicine  such  as  castor  oil 
or  an  enema.  All  medicines  that  act  upon  the  kidney  as  salines  or  turpentine,  all  exter- 
nal applications  such  as  blisters,  should  be  carefully  avoided ;  and  for  this  same  reason 
stimulants  ought  not  to  be  given. 

Tlie  action  of  the  skin  should  be  encouraged  by  outside  warmth,  and  the  hot-air  bath 
or  steam  bath  applied  to  the  patient  in  bed  is  a  valuable  means  to  this  end  ;  a  hot  bath  is 
a  good  substitute;  while  calomel  and  antimony  cannot  be  recommended. 

When  the  case  passes  into  the  chronic  stage,  counter-irritation  becomes  of  value,  and 
as  this  cannot  be  obtained  by  means  of  blisters,  since  cantharides  act  powerfully  on  the 
kidneys,  mustard  may  be  employed,  or  a  piece  of  lint  saturated  with  a  mixture  of  chloro- 
form and  alcohol  applied  to  the  loin  and  covered  with  oil-silk.  Dry  cupping,  also,  is  of 
great  value. 

When  acute  nephritis  supervenes  upon  the  chronic  form  the  result  of  long-standing 
disease  of  the  urinary  organs,  or,  after  operation,  the  whole  aim  of  practice  must  be  to 
soothe,  relieve  pain,  and  keep  life  going.  Nothing  like  mechanical  interference  with  the 
urinary  passages  must  be  thought  of.  Retention  of  urine  should,  of  course,  be  relieved, 
but  the  utmost  gentleness  ought  to  be  employed  in  the  manipulation.  These  cases  are,  as 
a  rule,  very  hopeless. 

In  chronic  nephritis  the  result  of  local  disease,  there  can  be  little  doubt  that  the  best 
practice  is  the  removal  of  the  cause.  When  a  stone  in  the  bladder  has  set  up  the  mischief 
it  should  be  removed,  and  by  that  mode  which  induces  the  least  local  irritation.  When 
a  stricture  of  the  urethra  has  been  the  cause,  it  should  be  dilated,  for  as  long  as  the  local 
cause  of  the  disease  exists  no  recovery  can  be  looked  for.  When  calculus  in  the  kidney 
is  the  local  irritant,  the  surgeon's  aim  must  be  to  allay  local  irritation  by  keeping  the 
patient  quiet,  and  administering  soothing  remedies  ;  the  alkaline  potash  salts  being  pre- 
scribed where  the  urine  indicates  uric-acid  calculus,  and  the  mineral  acids  when  the  urine 
is  phosphatic.    The  removal  of  the  stone  by  operation  may  also  be  entertained. 

When  suppuration  of  the  kidney  takes  place,  with  or  without  a  calculus,  and  any  exter- 
nal evidence  of  the  abscess  exists,  an  opening  should  be  made  ;  though  it  is  a  moot  ques- 
tion with  surgeons  at  the  present  day  whether  it  is  not  better  practice  to  anticipate  this 
pointing  by  an  early  incision. 

When  the  urine  is  full  of  pus,  the  preparations  of  buchuare  of  undoubted  value,  and  the 
mineral  acids  or  the  preparation  of  iron  of  use. 

Warm  baths  and  diaphoretics  to  induce  free  action  of  the  skin,  and  by  these  means  to 
relieve  the  kidney,  with  a  supply  of  simple  nutritious  food  and  stimulants  only  when  abso- 
lutely required,  make  up  the  treatment. 

Perinephritis  is  an  affection  that  must  be  recognized,  and,  although  it  may  be  more 
frequently  found  in  connection  with  suppuration  of  the  kidney,  it  is  at  times  independent 
of  it.  It  is  indicated  by  a  sudden  pain  in  the  loin,  fever,  and  subsequently  lumbar  swell- 
ing, with  frequently  ajdema  of  the  integuments  of  the  loin.  The  pain  is  at  times  constant 
and  persistent,  while  at  others  it  may  appear  and  then  disappear  for  an  uncertain  interval, 
to  recur  spontaneously  in  all  its  severity.  The  urine  in  an  uncomplicated  case  is  generally 
natural,  and  if  at  all  altered,  scanty ;  renal  symptoms,  so-called,  being  absent.  When 
the  case  is  left  to  nature,  the  inflammation  may  attack  the  chest  and  induce  a  fatal 
pleurisy,  or  the  abscess  may  burst  into  the  bowel  or  externally,  burrowing  beneath  the 
fascia  covering  the  psoas  muscle  and  showing  itself  in  the  thigh  or  pointing  in  the  loin. 
The  surgeon  should  not,  however,  leave  these  cases  to  nature,  but  cut  down  upon  the 
abscess  or  lumbar  swelling,  as  in  colotomy,  at  the  outer  border  of  the  quadratus  lumborum 
muscle  and  evacuate  the  pus  as  soon  as  sufficient  evidence  exists  of  its  presence  ;  when  a 
good  result  may  be  looked  for.  (  Vide  paper  by  Dr.  Bovvditch,  'Am.  Journ.  of  Med.  Sci- 
ences,' 1871.) 

ILematuria 

is  a  symptom  met  with  in  many  diverse  conditions,  the  hemorrhage  being  limited  or  pro- 
fuse. It  may  come  from  one  or  both  the  kidneys  or  any  other  part  of  the  urinary  passage, 
either  as  the  result  of  some  constitutional  cause,  such  as  the  hemorrhagic  diathesis,  or, 
some  morbid  condition  of  the  blood,  as  in  purpura,  scurvy,  smallpox,  the  plague,  or 
fever.  Profuse  renal  hematuria  takes  place  occasionally  as  an  intermittent  affection.  It 
may  likewise  follow  an  injury  or  disease  of  the  kidney,  ureter,  bladder,  prostate,  vas 
deferens,  or  urethra.    In  surgical  practice  the  hemorrhage  is  more  frequently  due  to 
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some  local  cause,  yet  the  practitioner  should  be  alive  to  the  fact  that  it  may  originate 
from  a  constitutional,  or  the  use  of  such  a  drug  as  turpentine  or  cantharides. 

If  the  hemorrhage  follow  an  accident,  the  diagnosis  is  seldom  difficult,  for  when  after 
an  injury  to  the  loin,  blood  is  passed  mixed  with  the  urine,  it  may  be  inferred  that  the 
kidney  has  been  injured,  and  when  slender,  cylindrical,  pale  pieces  of  fibrin  are  seen  in 
the  urine  the  surgeon  may  be  sure  that  they  come  from  the  kidney — these  clots  having 
been  moulded  in  the  ureter  and  washed  down  from  the  kidney  by  the  urine.  Blood  also, 
when  intimately  mixed  with  the  urine,  has  probably  a  renal  origin. 

The  passage  of  a  stone  down  the  ureter  is  also  attended  by  hemorrhage,  which  is  rarely 
profuse,  and  is,  moreover,  generally  accompanied  by  severe  colicky  pain  shooting  down 
the  groin  and  scrotum  of  the  affected  side,  with  a  retracted  testicle.  When  blood  comes 
from  a  diseased  kidney,  it  is  mixed  with  the  urine,  as  in  cases  of  accident,  and  may  be 
slight  or  profuse  in  quantity,  but  the  nature  of  the  affection  or  its  being  due  to  calculus 
will  have  to  be  determined  by  the  history  of  the  case,  the  existence  of  lumbar  pain  or 
tenderness,  and  a  close  examination  of  the  uterine.  In  cancer  of  the  kidney  pain  randy 
extends  to  the  testicle. 

Vesical  or  prostatic  hemorrhage,  either  from  injury  or  disease,  chiefly  shows  itself  as 
blood  clots  mixed  with  the  urine,  the  former  passing  either  before  or  after  the  latter. 
The  blood  at  first  may  fill  the  bladder;  but  after  some  days  the  urine  will  only  be  stained 
with  blood.  When  the  clot  has  broken  up  more  or  less  discolored  irregular  coagula  with 
fimbriated  edges  will  pass  with  the  urine,  these  coagula  being  very  characteristic  of  blood- 
clot.  They  may  pass  per  urethram  as  rolled-up  masses,  but,  when  floated  out  in  water 
will  present  their  natural  shape  ;  blood  that  has  been  retained  within  the  bladder  for  any 
time  will  impart  to  the  urine  a  porter-like  aspect. 

When  blood  flows  at  the  end  of  micturition  in  small  quantities,  squeezed  out,  as  it 
were,  by  the  bladder,  a  calculus  or  prostatic  disease  may  be  suspected ;  but  the  same 
condition  is  also  occasionally  met  with  in  the  irritable  bladder  of  gonorrhoea,  or,  after  the 
passage  of  "gravel." 

When  a  cancer  of  the  bladder  or  prostate,  or  a  villous  growth  exists  pieces  of  broken 
up  tissue  may  be  detected  by  the  microscope  in  the  bloody  urine.  In  these  cases,  too, 
the  hematuria  will  be  intermittent. 

Urethral  hemorrhage — When  after  an  injury  to  the  perineum  or  pelvis,  or  a  sudden 
muscular  strain,  pure  blood  flows  from  the  urethra,  unmixed  with  urine,  urethral  mischief 
may  be  suspected. 

Urethral  hemorrhage  irrespective  of  injury  may  proceed  from  a  chancre,  an  acute 
gonorrhoea,  or  an  impacted  stone.  It  may  follow  over-exertion,  or  the  straining  asso- 
ciated with  retention  of  urine  or  sexual  intercourse.  It  may  likewise  take  place  after 
the  forcible  bending  of  an  erect  penis  in  a  chordee,  or  during  some  sudden  muscular 
exertion  from  a  rupture  of  the  vas  deferens,  as  pointed  out  by  Hilton,  and,  in  rare 
cases,  it  may  occur  without  any  known  cause,  the  blood  flowing  from  the  penis  unac- 
companied by  any  symptom  of  disease.  I  have  recorded  two  such  cases  ('  Clin.  Surg.,' 
Chapter  47). 

Urethral  hemorrhage  as  a  result  of  catheterism  is  also  common,  and  may  be  caused  by 
the  introduction  of  some  foreign  body  into  the  urethra. 

It  should  be  remembered  also  that  bile  when  concentrated,  indigo,  or  other  rare  con- 
stituents of  the  urine,  from  diet  or  otherwise,  may  simulate  the  presence  of  blood,  as  may 
the  black  urine  which  results  from  the  external  or  internal  use  of  carbolic  acid  when 
absorbed  in  poisonous  doses.  This  symptom,  however,  soon  disappears  on  the  omission  of 
the  remedy.  In  a  case  under  my  care  in  1871,  of  a  man  who  had  a  weak  sore  the  size 
of  a  crown  piece,  which  had  been  dressed  with  an  oily  lotion  of  carbolic  acid  one  part  to 
forty,  the  black  urine  appeared  after  the  second  dressing,  associated  with  brain  symptoms 
and  collapse  of  the  general  powers,  which  I  thought  must  prove  fatal.  The  symptoms, 
however,  speedily  disappeared  on  withdrawing  the  drug,  and  a  recovery  ensued.  In  a 
more  recent  case,  a  boy  ait.  9,  was  unintentionally  kept  in  a  semicomatose  state  for  two 
months  by  the  application  of  a  lotion  of  carbolic  acid  (one  part  to  a  hundred)  to  a  small 
sore,  the  brain  recovering  its  healthy  condition  on  the  omission  of  the  lotion.  The 
poisonous  action  of  the  carbolic  acid  was  detected  through  the  urine,  which  was  occa- 
sionally black. 

Treatment — The  disease  or  condition  that  gives  rise  to  the  blood  in  the  urine 
requires  treatment  more  than  the  symptom  itself,  but  at  times,  the  bleeding  is  so  profuse 
as  to  threaten  life.  Renal  hemorrhage  when  profuse,  may  be  checked  by  gallic  acid  in 
full  doses,  gr.  v  to  gr.  x  three  times  a  day,  acetate  of  lead,  tincture  of  ergot,  or  matico, 
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opium  being  generally  a  valuable  addition,  and,  in  extreme  cases,  tbe  spirit  of  turpentine, 
absolute  rest  in  the  horizontal  position,  and  cold  milk  diet  being  also  adopted. 

Hemorrhage  from  the  bladder,  when  persistent,  may  be  checked  by  the  application  of 
a  hag  of  ice  over  the  pubes  and  to  the  perineum  ;  by  cold  or  astringent  injections  into 
the  rectum,  with  rest  and  opium,  and  there  is  no  necessity  to  pass  a  catheter  or  to  inter- 
fere with  the  clot,  so  long  as  the  urine  flows  and  retention  does  not  occur — the  urine  at 
the  natural  temperature  of  the  body  being  a  good  blood  solvent.  A  clot  of  blood,  when 
bathed  with  urine,  as  a  rule  so  disintegrates  in  the  course  of  a  few  days  as  to  allow  of  its 
being  passed  without  help.  Any  disturbance  of  the  clot  when  first  formed  will  probably 
rather  tend  to  encourage  than  stop  bleeding,  consequently,  no  unnecessary  catheterism 
should  be  employed. 

When  retention  exists,  the  symptoms  become  urgent,  and  opium  administered  either 
by  the  mouth,  or,  what  is  preferable,  by  the  rectum,  fails  to  give  relief,  the  passage  of  a 
large-sized  catheter  and  the  use  of  an  exhausting  syringe,  such  as  Clover  invented  for 
use  after  lithotrity  (Fig.  350a),  or  the  aspirator  may  be  called  for;  yet  these  measures 
should  only  be  employed  when  an  absolute  necessity  exists,  and  opium  in  full  doses  fails 
to  give  relief. 


Fig.  350a. 


Clover's  syringe,  as  improved  by  Maunder. 


Urethral  hemorrhage  rarely  continues  for  any  time,  or  requires  for  its  treatment  more 
than  rest  in  the  horizontal  posture,  unless  caused  by  some  laceration  of  the  urethra  or 
more  severe  injury. 

Suppression  of  Urine 

is  the  result  of  renal  disease.  The  kidneys  cease  to  fulfil  their  functions,  and  the  constit- 
uents of  the  urine  being  left  in  the  blood  give  rise  to  coma  and  possibly  to  convulsions  and 
death.  Uraemia  or  uremic  poisoning  is  then  said  to  be  the  cause  of  death.  It  may  occur 
at  any  stage  of  kidney  disease,  and  not  uncommonly  follows  an  operation  performed  on  a 
patient  the  subject  of  such  an  affection  ;  it  is  a  result  to  be  taken  into  calculation  where 
albuminous  urine  exists  before  undertaking  any  operation. 

In  exceptional  cases,  however,  suppression  of  urine  occurs  when  no  such  chronic  mis- 
chief can  be  detected,  coming  on  suddenly,  as  it  often  does,  without  cause,  and  leaving  as 
suddenly  without  any  reason.  I  once  saw  a  musician  who  secreted  no  urine  for  sixty 
hours,  and  then  passed  what  seemed  to  be  a  natural  quantity ;  his  only  other  symptoms 
being  those  of  slight  feverishness  and  headache.  In  such  cases,  the  hot  air,  vapor,  or 
warm  bath  are  the  best  remedies. 

Stone  in  the  kidney  is  not  an  uncommon  affection,  though  generally  painful  and 
often  fatal.  When  the  stone  becomes  impacted  in  the  organ  and  ceases  to  be  movable,  it 
does  not  give  rise  to  any  marked  symptoms,  and,  comparatively  speaking,  ceases  to  inter- 
fere with  life  ;  more  frequently,  however,  it  often  excites  much  local  irritation,  if  not  sup- 
puration, and  usually  kills  by  destroying  the  kidney  which  becomes  a  suppurating  cyst. 
Small  stones  are  constantly  formed  in  the  kidney  and  passed  through  the  ureter  into  the 
bladder.  Large  stones  may  so  increase  as  to  form  a  cast  of  the  pelvis  of  the  kidney,  and 
at  times  attain  enormous  dimensions. 

The  symptoms  of  stone  in  the  kidney  are,  a  tendency  to  rigor,  lumbar  pain  increased 
by  riding  or  any  jolting  of  the  body,  the  pain  passing  down  the  groin  into  the  testicle  of 
the  affected  side  and  causing  its  retraction,  irritable  bladder,  and  blood  in  the  urine.  Dr. 
Owen  Rees  has  pointed  out  the  value  of  the  tincture  of  galls,  added  guttatim  to  the  urine 
of  patients  who  maybe  suspected  to  be  suffering  from  renal  calculus,  this  tincture  pro- 
ducing  an  immediate  flocculent  precipitate  of  a  light  brown  color  when  any  of  the  extrac- 
tive matters  of  the  blood  are  present  ('  Brit.  Med.  Journ.,'  Oct,  21,  1876,  p.  518).  He 
also  asserted  that  a  heavy  and  continued  pain  over  the  sacrum  may  be  the  only  prominent 
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clinical  symptom  of  this  affection.  When  the  stone  enters  the  ureter,  the  inguinal  and 
testicular  pain  becomes  increased,  and  a  colicky  pain  appears,  attended  often  with  sickness 
and  even  collapse,  the  bladder  becoming  more  irritable  and  the  urine  more  bloody.  When 
the  stone  passes,  all  these  symptoms  suddenly  cease,  the  bladder  irritation  probably  alone 
remaining. 

When  the  stone  is  in  the  kidney,  lumbar  pain  shooting  down  towards  the  groin  is  the 
most  common  symptom;  while  exercise,  or  any  quick  movement  that  may  stir  the  stone, 
excites  irritability  of  the  bladder  and  hematuria.  And,  as  time  goes  on,  and  the  local 
irritation  becomes  worse,  some  suppuration  in  the  kidney  will  occur.  As  long  as  the 
ureter  remains  open,  and  pus  makes  its  escape  into  the  bladder,  the  symptoms  are  not 
urgent;  but  should  the  ureter  become  closed  by  the  stone  or  some  inflammatory  change, 
the  pus  will  collect  and  give  rise  to  lumbar  renal  abscess.  At  times  this  lumbar  swelling 
may  be  felt;  indeed,  in  thin  subjects,  with  one  hand  in  the  lumbar  and  the  other  in  the 
hypochondriac  region,  a  calculus  may  by  palpation  even  be  made  out  in  the  kidney,  and 
this  examination  can  be  made  occasionally  with  advantage  with  the  patient  under  chloro- 
form. The  lumbar  swelling  may  so  increase  as  to  form  a  large  cystic  abdominal  tumor. 
When  the  ureter  is  obstructed,  this  result  will  take  place  more  rapidly  than  when  it  is 
open,  as  the  pus  accumulates ;  but  when  it  is  open  the  pus  flows  into  the  bladder  and 
passes  with  the  urine  as  turbid  urine.  When  allowed  to  settle  in  a  porringer  or  glass,  its 
presence  will  be  readily  detected.  Pus  poured  into  the  bladder  from  the  kidney  or  else- 
where is  mixed  with  but  little  mucus;  but  when  formed  in  the  bladder  is  mixed  with  a 
great  deal.  [Purulent  urine  becomes  gelatinous  on  the  addition  of  solution  of  potassa. 
The  microscope  at  once  decides  whether  the  deposited  matter  is  pus  or  mucus.] 

Treatment — When  a  stone  has  formed  in  the  kidney,  the  happiest  result  is  its  pass- 
age into  the  bladder,  which  end  can  be  facilitated  by  the  administration  of  diluents,  par- 
ticularly water,  as  well  as  alkaline  preparations  of  potash,  such  as  the  citrate,  tartrate,  or 
bicarbonate.  When  strong  evidence  exists  of  local  irritation,  opium  or  henbane,  given 
either  by  the  mouth  or  the  rectum,  are  valuable  drugs  ;  while  a  subcutaneous  injection  of 
morphia  over  the  affected  kidney  at  times  acts  most  beneficially.  Fomentations  about  the 
loin  and  groin,  or  the  warm  bath,  also  give  much  relief. 

When  the  stone  is  passing  down  the  ureter,  the  same  practice  is  to  be  followed,  a  warm 
bath  and  a  full  dose  of  opium  often  relaxing  the  parts  and  favoring  the  passage  of  the 
stone.  The  administration  of  chloroform  by  inhalation  may,  when  the  pain  is  severe, 
under  these  circumstances  also  be  tried.  In  a  case  I  was  called  upon  to  see,  where 
extreme  agony  existed,  instantaneous  and  permanent  relief  followed  the  practice,  the 
stone  having  passed  during  the  inhalation  of  the  chloroform. 

When  the  stone  has  become  impacted  in  the  kidney  and  gives  rise  to  periodical  attacks 
of  pain  and  constant  uneasiness — each  attack  being  worse  than  the  last — important  ques- 
tions occur  to  the  surgeon.  Is  it  to  be  allowed  to  remain,  where  it  may,  in  all  proba- 
bility, set  up  irremediable  disease  if  not  destruction  of  the  kidney?  or,  is  an  attempt  to 
be  made  to  remove  it  by  surgical  operation?  Is  a  surgeon  justified  in  cutting  down  upon 
a  suppurating  kidney,  whether  resulting  from  a  stone  or  other  cause,  and  giving  free  exit 
to  the  pus,  or,  removing  the  stone?    Is  nephrotomy  an  operation  to  be  performed? 

Nephrotomy. 

It  is  impossible  to  enter  into  all  the  questions  involved  in  the  operation  of  nephrotomy, 
but,  after  full  consideration,  I  have  no  hesitation  in  expressing  my  belief,  that  when  with 
scientific  certainty  it  has  been  made  out  that  a  stone  is  impacted  in  a  kidney,  and  it  has 
been  proved  from  the  lapse  of  time  that  the  probabilities  of  its  passage  into  the  bladder 
are  too  feeble  to  rely  upon;  when,  from  repeated  attacks  of  renal  irritation,  hematuria 
and  the  discharge  of  pus  with  the  urine,  it  is  clear  that  serious  organic  changes  are  going 
on  which  must  lead  to  the  destruction  of  the  kidney,  and  thus  probably  of  life,  an  explo- 
ratory operation  in  the  loin  down  to  the  affected  organ  is  not  only  a  justifiable  but  a  con- 
servative and  scientific  operation,  and  these  observations  are  still  more  applicable  when 
renal  abscess  can  be  made  out. 

I  have  proved  this  in  practice  on  several  occasions,  having  in  a  man  cut  down  upon  a 
suppurating  kidney  and  evacuated  several  ounces  of  pus  with  marked  benefit,  and  in 
another  opened  a  large  suppurating  renal  cyst  through  the  left  loin.  In  either  case,  had 
a  stone  been  present,  it  could  have  been  readily  removed. 

On  August  31st,  187G,  I  likewise  cut  down  upon  the  right  loin  of  a  lady,  aet.  27,  whom 
I  saw,  in  consultation  with  Dr.  Moore  and  Mr.  Pocock,  of  Brighton,  with  a  swelling 
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which  we  diagnosed  as  renal,  and  evacuated  three  pints  of  fetid  pus — the  lady  making  a 
good  recovery.  In  1877  I  cut  into  the  left  loin  of  a  woman  with  a  lumbar  swelling,  and 
let  out  a  quart  of  pus  with  marked  benefit,  my  finger  readily  passing  into  the  dilated 
pelvis  of  the  kidney.  The  operation  is  not  one  of  difficulty,  nor  of  danger ;  in  both  these 
respects  it  is  on  a  par  with  lumbar  colotomy,  and  it  is  probable  that,  in  a  few  years,  it 
will  be  as  recognized  an  operation. 

The  operation  in  its  several  steps  should  be  the  same  as  that  described  for  lumbar 
colotomy,  the  kidney  being  readily  reached  and  dealt  with  through  such  an  incision  as 
was  there  indicated.  The  operation  is  based  on  an  imitation  of  natural  processes,  as 
stones  have  been  discharged  through  openings  in  the  loins.  Before  it  is  undertaken, 
however,  the  diagnosis  of  an  impacted  stone  or  a  suppurating  cyst  ought  to  be  almost 
certain. 

With  respect  to  the  extirpation  of  the  kidney,  I  am  not  prepared  to  speak  so  decidedly ; 
nevertheless,  it  must  be  recorded,  that  out  of  twelve  cases  in  which  it  has  been  performed, 
four  recovered. 

Dr.  Brant,  of  Klausenburg,  on  June,  7,  1872,  removed  the  left  kidney  of  a  man,  ast. 
27,  which  had  escaped  from  the  loin  through  an  opening  caused  by  a  stab  four  days  before. 
He  tied  its  pedicle  in  two  portions  with  a  silken  ligature,  and  recovery  took  place  without 
a  bad  symptom.    ('  Wiener  Med.  Woch.,'  Nov.  29,  1873.) 

On  December  2,  1873,  Dr.  A.  Campbell,  of  Dundee,  removed  the  kidney  that  was  the 
subject  of  cystic  disease  through  an  abdominal  incision,  having  mistaken  it  for  an  ovarian 
tumor,  and  the  patient,  who  was  a  widow,  ait.  49,  made  a  good  recovery.  The  pedicle 
was  ligatured  with  carbolized  catgut.    (fc  Edin.  Med.  Journ.,'  July.  1874.) 

Dr.  Simon,  ot  Heidelberg  ;  Langenbeck,  of  Berlin  ;  and  Dr.  J.  T.  Gilmore,  of  Ala- 
bama, have  likewise  removed  atrophied  kidneys  with  success.  [Czerny  has  also  been 
successful  in  performing  the  operation.] 

With  these  facts  before  us,  the  subject  is  certainly  open  to  consideration,  and  the  opera- 
tion need  not  be  classed  amongst  the  unjustifiable  operations. 

The  reader  may  refer  to  an  interesting  paper  on  this  subject  in  the  '  Med.-Chir.  Trans.' 
for  18G9,  by  Mr.  Thomas  Smith,  and  also  to  the  '  American  Journal  of  Med.  Sciences,' 
January,  1873,  and  July,  1874. 

[When  the  kidney  is  incised,  the  operation  is  called  nephrotomy  ;  when  the  organ  is 
removed,  the  term  nephrectomy  is  employed.  An  interesting  case  of  uretero-uterine  fistula 
cured  by  extirpation  of  the  kidney  is  reported  in  the  '  Edinburgh  Medical  Journal'  for 
November,  1879.  The  operator  was,  I  believe,  Zweifel.  Ashhurst  makes  the  statement 
that  of  18  cases  of  extirpation  of  the  kidney,  seven  are  known  to  have  been  successful.] 


CHAPTEE  XXI. 

DISEASES  OF  THE  BLADDER  AND  PROSTATE. 

Irritable  Bladder. 

Almost  every  disease  of  the  urinary  organs  manifests  its  presence  by  some  bladder 
symptom,  and  that  symptom  is  usually  what  is  called  an  irritable  bladder,  that  is,  the 
patient  passes  urine  more  frequently  than  natural,  with  or  without  pain. 

Such  a  symptom  may  indicate  some  slight  deviation  from  the  healthy  relations  that 
ought  normally  to  exist  between  the  bladder  and  its  contents ;  or  the  presence  of  a  severe 
if  not  fatal  organic  disease.  It  may  be  a  result  of  some  irritation  of  the  glans  penis  asso- 
ciated with  retained  sub-preputial  secretion,  or  an  adhesion  between  the  glans  and  pre- 
puce ;  or,  it  may  be  due  to  a  serious  cerebral  or  spinal  affection.  It  may  indicate  kidney, 
bladder,  prostatic,  or  urethral  disease,  and,  in  many  instances,  it  is  the  one  symptom  that 
has  induced  the  patient  to  seek  advice.  The  "  irritable  bladder,"  therefore,  though  only 
a  symptom,  is  clinically  an  important  one,  and  demands  elucidation  at  the  commencement 
of  a  chapter  on  bladder  affections. 

Irritability  of  bladder  in  children  When  this  symptom  is  well  marked  in  a 

male  child,  the  condition  of  the  penis  should  first  receive  attention  ;  since,  if  the  prepuce 


588 


DISEASES   OF   THE  BLADDER. 


be  long  or  adherent  to  the  glans  penis,  and  the  secretion  from  Tyson's  glands  from  want 
of  cleanliness,  have  accumulated  and  become  indurated,  there  will  be  strong  reason  to  be- 
lieve, that  the  irritability  of  bladder  is  the  direct  product  of  these  apparently  simple  causes, 
for  any  of  these  conditions  of  the  penis  are  sufficient  to  produce  every  degree  of  bladder 
irritation,  and  a  cure  can  only  be  obtained  by  their  removal.  To  secure  this  end,  all 
retained  secretion  should  be  taken  away,  adhesions  between  the  glans  penis  and  prepuce 
carefully  separated,  and,  if  the  prepuce  be  long,  circumcision  performed.  If,  however,  on 
a  careful  examination  no  such  conditions  are  to  be  observed,  the  state  of  the  bladder 
should  be  inquired  into,  and  for  this  purpose  a  sound  passed  (an  instrument  with  a 
bulbous  extremity  being  preferred)  and,  if  a  stone  be  detected,  the  cause  of  the  symp- 
tom will  be  clearly  explained,  as  well  as  the  practice  to  be  followed.  It  must  be  re- 
marked, also,  that  if  a  calculus  be  the  cause,  a  careful  inquiry  will  probably  detect  the 
presence  of  other  symptoms  such  as  pain  alter  micturition,  hematuria,  and  an  occasional 
interruption  to  the  flow  of  urine — the  intermitting  urinal  flow  being  very  characteristic  of 
the  presence  of  a  stone,  although  all  these  symptoms  may  be  present  in  irritable  bladder 
from  an  adherent  prepuce.  When  the  stone  cannot  be  felt,  it  is  not  at  once  to  be  assumed 
that  no  such  cause  exists  ;  for,  on  a  subsequent  examination,  it  may  readily  be  discovered, 
the  calculus  having  been  probably  covered  by  one  of  the  folds  of  mucous  membrane  of  a 
partially  contracted  bladder.  If,  however,  a  second  examination  fail  to  strike  it,  the  con- 
dition of  the  bladder  should  receive  attention  ;  and  if  to  the  sound  its  mucous  lining  feels 
rough,  and  the  presence  of  the  instrument  cause  more  or  less  pain  and  a  desire  to  mictu- 
rate, the  urine  will  probably  be  found  altered  in  character,  and,  after  standing,  to  show  a 
cloudy  deposit  of  mucus,  if  not  of  pus;  the  latter  deposit  being  very  rare,  however,  in 
young  subjects.  Under  these  circumstances  the  general  health  of  the  child  will  require 
attention,  as  it  may  happen  that  some  slight  aperient  or  alterative  or  an  alkaline  mixture 
of  potash,  or  perhaps  a  tonic  may  be  required ;  the  object  being  to  make  the  urine  as  un- 
irritating  as  possible,  and  thereby  to  allow  the  vesical  mucous  membrane  to  return  to  its 
normal  condition.  Rest,  also,  as  far  as  it  is  possible  to  be  secured,  should  be  enforced. 
The  diet  ought  to  be  of  the  simplest  nature,  and  meat  given  in  moderation,  since  it  will 
probably  be  found  that  the  urine  is  unnaturally  loaded  with  lithates,  if  not  with  lithic  acid, 
and  this  tendency  to  the  deposition  of  such  ingredients  would  be  increased  by  the  free 
administration  of  animal  food.  When,  however,  a  case  of  irritable  bladder  in  a  child 
presents  itself,  in  which  none  of  the  conditions  alluded  to  are  found,  and  in  which  the 
penis,  urethra,  and  bladder,  appear  perfectly  natural,  the  state  of  the  rectum  should  be 
inquired  into  ;  the  presence  of  worms,  and  more  particularly  of  ascarides,  being  quite 
sufficient  to  produce  an  irritable  condition  of  the  urinary  organs.  These  may  be  removed 
by  a  jalap  purge  or  an  enema  of  some  bitter  vegetable  infusion,  such  as  quassia  ;  but  the 
condition  of  the  digestive  apparatus  will  require  attention,  as  influencing  the  presence  of 
worms.    [Dilatation  of  the  neck  of  the  bladder  is  at  times  beneficial.] 

Excluding  the  presence  of  a  stone  as  a  cause  of  irritable  bladder  in  young  children,  this 
affection  is  not  one  of  serious  importance  if  its  true  cause  can  be  accurately  recognized  ; 
since  the  conditions  upon  which  it  depends  are  easily  remediable,  and  the  irritability  of 
bladder  rapidly  disappears  on  their  removal. 

Irritability  of  bladder  in  the  adult. — In  adult  life,  this  symptom  cannot  be 
regarded  in  such  a  favorable  light  as  in  a  child,  since  it  is  too  often  associated  with  con- 
ditions which  are  of  a  very  serious  nature  and  are  by  no  means  readily  removed,  although 
in  the  adult,  as  in  the  child,  a  congenital  or  an  acquired  phimosis,  with  a  contracted  pre- 
putial orifice,  or  adhesions  between  the  prepuce  and  the  glans  penis,  are  sufficient  con- 
ditions to  produce  this  symptom. 

As  a  symptom  of  stricture,  the  irritable  bladder  is  not  without  its  value;  and,  as  a 
rule,  it  indicates  considerable  narrowing,  as  well  as  probably  a  contraction  which  lias 
been  so  gradual  in  its  progress  as  to  escape  notice  until  this  irritability  of  bladder  enforced 
more  accurate  observation,  and  induced  the  patient  to  seek  advice.  It  must  be  regarded 
as  a  result,  therefore,  of  a  urethral  stricture  which  only  can  be  relieved  by  the  removal  of 
its  cause.  Doubtless  it  is  produced  by  some  chronic  inflammatory  action  of  the  vesical 
mucous  membrane,  and,  as  such,  requires  treatment,  viz.,  the  dilatation  of  the  stricture, 
absolute  rest,  and  the  administration  of  alteratives. 

As  a  symptom  of  enlarged  prostate  (or  of  atony  of  the  bladder  in  the  aged,  in  whom 
no  prostatic  enlargement  exists)  this  irritability  of  bladder  is  a  complication  of  serious 
import,  for  in  both  classes  of  cases  it  is  due  to  a  want  of  power  on  the  part  of  the  bladder 
to  empty  its  contents  ;  in  the  one  case  from  a  mechanical  obstruction  caused  by  the  pros- 
tatic tumor,  in  the  other  from  a  loss  of  power  in  the  parts — the  residual  urine  under  both 
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partially  decomposing  becomes  ammoniacal,  and  in  this  way  acting  as  an  irritant  to  the 
mucous  membrane  of  the  bladder,  thereby  giving  rise  to  the  irritability. 

The  treatment  of  these  cases  is  not,  therefore,  a  task  of  difficulty;  the  removal  of  the 
residual  urine,  and  the  prevention  of  its  subsequent  retention  by  the  cautious  employment 
of  a  catheter  being  the  most  important,  together  with  the  frequent  washing  out  of  the 
bladder  with  warm  water,  or,  water  medicated  by  some  solution  of  morphia,  opium,  qui- 
nine, or  nitric  acid. 

The  recognition  of  the  cause  of  the  symptom,  however,  is  the  main  point  to  be  remem- 
bered, the  practice  to  be  followed  readily  suggesting  itself  when  the  cause  is  understood. 
As  a  sign  of  gravel,  an  irritable  bladder  is  of  importance,  and  a  careful  examination  of 
the  urine  will  determine  its  true  meaning.  As  a  symptom  of  calculus  in  the  bladder,  it 
is  constant  and  valuable,  although  in  some  cases  of  stone  it  is  extraordinary  how  little 
irritation  the  presence  of  a  calculus  will  produce.  As  a  sign  also  of  organic  disease  of 
the  bladder,  irritability  must  not  be  passed  over.  The  obscurity  of  this  class  of  cases  is, 
however,  very  great,  and  the  correctness  of  diagnosis  must  rest  upon  the  combination  of 
many  symptoms,  none  being  of  greater  value  than  another.  In  women,  this  symptom  is 
a  common  accompaniment  of  uterine  affections,  while  in  both  sexes  it  is  often  associated 
with  rectal  disease. 

Lastly,  this  irritability  may  be  the  product  of  a  renal  affection,  the  urethra  and  bladder 
being  perfectly  sound.  When,  therefore,  bladder  symptoms  exist,  and  a  careful  examina- 
tion fails  to  discover  any  disease  in  the  bladder  or  urethra,  it  may  fairly  be  assumed  that 
some  renal  affection  is  the  cause.  But  a  careful  chemical  and  microscopical  examination 
of  the  urine  is  alone  sufficient  to  enable  the  surgeon  to  arrive  at  anything  like  a  correct 
diagnosis.  [The  dribbling  or  incontinence  of  urine,  accompanying  an  over-distended  blad- 
der from  retention,  must  be  borne  in  mind  when  the  surgeon  investigates  the  cause  of 
irritable  bladder.] 

Irritability  of  bladder  may  also  be  produced  by  some  cerebral  or  spinal  disease,  but  the 
fact  can  merely  be  alluded  to  in  these  pages. 

The  passage  of  a  large  quantity  of  urine,  as  in  diabetes,  should  not  be  mistaken  for  irri- 
tability of  bladder. 

Inflammation  of  the  Bladder. 

Cystitis  is  a  common  consequence  of  stone,  prostatic  disease,  stricture,  or  gonorrhoea, 
and  is  usually  chronic  or  subacute — the  more  acute  symptoms  mostly  supervening  upon 
the  chronic.  As  an  acute  idiopathic  disease  it  has  been  described  by  authors,  but  clinic- 
ally such  cases  are  very  rare.  The  most  acute  are  those  occurring  in  gouty  subjects  as  a 
catarrhal  affection. 

The  chronic  form  is  the  direct  consequence  of  local  irritation  produced  by  the  presence 
of  a  tumor,  stone,  or  other  foreign  body ;  although  it  is  found  wherever  the  flow  of  urine 
is  interfered  with  from  either  prostatic  disease  or  urethral  obstruction  ;  the  bladder  in 
these  cases  being  irritated  by  the  retained  and  decomposed  urine  as  well  as  its  own  in- 
effectual attempts  to  evacuate  its  contents.  A  similar  result  likewise  ensues  when  the 
bladder  is  paralyzed  from  over-distension,  spinal  injury,  or  disease,  and  is  unable  to  expel 
its  contents,  and  under  these  circumstances  the  more  acute  forms  of  the  disease  and  the 
worst  pathological  conditions  are  found. 

Subacute  cyt-titis  is  commonly  the  result  of  gonorrhoea,  the  inflammation  of  the  urethra 
spreading  to  the  bladder. 

The  seat  of  the  inflammation  is  the  mucous  membrane,  which  becomes  rough,  covered 
with  flakes  of  adherent  lymph  and  phosphatic  secretion,  thickened,  and  at  times  ulcerated, 
and,  in  the  acute  forms  of  the  affection,  detached  in  fragments  or  as  a  whole,  and  thrown 
off  as  a  slough.  This  latter  condition  is  generally  met  with  in  the  bladder  of  the  paralytic, 
and  is  probably  as  much  due  to  the  deficiency  of  nerve  supply  as  to  the  intensity  of  the 
inflammatory  mischief,  rough  catheterism  having  often  too  much  to  do  with  it. 

In  chronic  cases,  the  walls  of  the  bladder  become  greatly  hypertrophied  from  over- 
action,  thick  muscular  bands  being  visible,  and,  where  the  obstruction  to  the  exit  of  the 
urine  has  been  of  long  standing,  this  thickening  of  the  walls  of  the  bladder  is  associated 
with  its  dilatation.  Under  these  circumstances,  it  is  common  to  meet  with  saccular  dila- 
tations of  the  mucous  membrane,  the  mucous  lining  of  the  bladder  becoming  pressed  out- 
wards as  a  hernia  between  the  bands  of  muscular  tissue  forming  the  walls  of  the  organ. 
These  pouches  are  usually  small,  though  in  exceptional  cases  (as  seen  in  Fig.  351)  they 
may  be  double  the  size  of  the  bladder  itself.    Into  one  of  these  pouches  a  stone  may 
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Prep.  20871*,  Guy's  Hosp. 


Fig.  351.  occasionally  fall  and  rest,  thereby  becoming  en- 

cysted.   At  times  these  sacculi  are  multiple 

Symptoms. — When  the  disease  is  subacute,  the 
symptoms  are  irritability  of  bladder  and  inability 
to  retain  urine,  the  desire  to  pass  water  being 
often  associated  with  its  uncontrollable  passage. 
The  act  of  micturition  is  attended  with  pain,  and 
followed  by  straining,  blood  being  frequently 
squeezed  out  by  the  forcible  contraction  of  the 
organ.  Pain  is  mostly  present  above  the  pubes, 
in  the  perineum  and  penis,  often  over  the  sacrum 
and  in  the  groin.  With  these  local  symptoms, 
there  may  be  those  of  more  or  less  severe  febrile 
disturbance. 

The  urine  will  be  found  to  vary  in  character 
according  to  the  cause  of  the  disease.    When  it 
has  originated  from  the  extension  of  a  gonorrhoea!  inflammation  of  the  urethra,  it  will  be 
cloudy  from  the  presence  of  mucus,  or  even  of  pus,  and  at  times  stained  with  blood,  this 
blood  having  been  passed  during  the  act  of  straining  at  the  end  of  micturition. 

In  other  cases  of  chronic  disease  (catarrhal  cystitis),  the  urine  will  be  mixed  with 
grayish,  viscid,  ropy  mucus,  or  muco-purulent  fluid,  which  so  sticks  to  the  bottom  of  the 
chamber  vessel  and  together  as  to  fall  like  a  glutinous  mass  when  turned  out.  The  urine 
will  probably,  in  chronic  cases,  be  alkaline  orammoniacal  ;  in  subacute,  acid  ;  in  neglected 
cases,  the  discharge  of  mucous  becomes  enormous,  and  phosphate  of  lime  often  becomes 
mixed  with  the  mucus  and  forms  stone. 

When  ulceration  of  the  bladder  is  present  all  the  symptoms  are  aggravated  and  the 
local  pain  severe.  Bleeding  is  a  common  accompaniment,  the  blood  being  either  mixed 
with  the  contents  of  the  bladder  and  passed  as  dark-colored  urine,  or  as  clots  of  blood. 

In  the  cystitis  of  gonorrhoea,  it  is  probable  that  the  mucous  membrane  about  the  neck 
of  the  bladder  is  alone  affected  ;  in  the  more  chronic  cases  of  disease,  the  whole  surface 
and  submucous  tissue  is  involved. 

Treatment  Whatever  may  be  the  local  cause  of  the  cystitis,  the  local  symptoms 

require  attention,  although  in  order  to  a  cure  the  removal  of  the  cause  is  most  essential. 

Rest  in  the  horizontal  posture,  hot  fomentations  or  the  hot  bath,  simple  diluents  such 
as  barley  water,  linseed  tea,  milk  and  water,  with  alkalies  as  the  citrate  of  potash  in 
scruple  doses,  or  the  bicarbonate  of  potash  in  ten-grain  doses,  three  times  a  day,  and, 
above  all  sedatives,  are  most  essential.  Of  the  sedatives,  hyoscyamus  is  the  best  in  half- 
drachm  or  drachm  doses  of  the  tincture  every  two  or  three  hours,  and  where  this  is  not 
enough,  opium  may  be  substituted ;  but  where  the  kidneys  are  diseased,  opium  should 
always  be  given  with  great  caution.  The  morphia  suppository  is  an  excellent  remedy,  or 
an  enema  of  starch  with  opium.  The  bowels  should  be  relieved  by  enemata  in  preference 
to  purgatives,  although,  when  severe  constipation  is  present,  a  good  mercurial  purge  is 
often  of  value  ;  leeches  to  the  perineum  are  sometimes  serviceable. 

When  retention  of  urine  complicates  the  case,  catheterism  is  called  for  and  an  elastic 
catheter  should  be  used  with  the  utmost  gentleness. 

In  chronic  cases  the  infusions  of  buchu,  uva  ursi,  pareira,  or  senega,  are  excellent 
remedies,  the  tincture  of  cubebs,  or  copaiba  at  times  acts  also  beneficially ;  the  triticum 
repens,  as  introduced  by  Sir  H.  Thompson  in  the  form  of  a  decoction,  two  ounces  to  the 
pint,  is  also  a  valuable  drug.  When  gout  is  the  assignable  cause,  colchicum  sometimes 
acts  as  a  charm,  and  in  some  cases  of  gonorrhceal  cystitis,  the  same  good  effect  is  often 
experienced.  The  best  way  is  to  give  it  with  five-grain  doses  of  the  carbonate  of  lithia. 
When  stone  is  the  cause,  it  should  be  removed  ;  when  stricture  coexists  it  must  be  dilated  : 
when  enlarged  prostate  or  atony  of  the  bladder  in  the  aged  is  the  cause  of  the  cystitis  it 
is  essential  to  keep  the  bladder  empty  and  prevent  any  residual  urine  from  remaining  to 
decompose,  and  so  add  to  the  irritation  ;  for  this  purpose  the  catheter  should  be  introduced 
daily,  and  in  severe  cases  the  bladder  should  be  washed  out,  either  by  a  stream  of  tepid 
water  or  medicated  solution.  Ten  minims  of  diluted  nitric  acid  to  five  ounces  of  water  is 
the  best  form,  or  the  same  quantity  of  the  tincture  of  iron.  Mr.  1\.  White,  of  Dublin, 
speaks  highly  of  borax  gr.  iv  to  eight  ounces  of  water,  and  T.  W.  Nunn  of  a  solution  of 
two  grains  of  quinine  in  1\  ounces  of  water  with  a  drop  of  diluted  sulphuric  acid.  "\\  hen 
the  urine  is  fetid,  Condy's  fluid  or  a  few  drops  of  tincture  of  iodine,  carbolic  acid,  or  of 
one  part  of  thymol  dissolved  in  seven  of  glycerine  may  be  added  to  the  water. 
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Fig.  352. 


In  doing  this  the  greatest  gentleness  should  be  observed  ;  to  force  fluid  into  the  bladder 
by  a  syringe  is  dangerous,  unless  in  skilled  hands,  while  to  introduce  more  than  three  or 
four  ounces  of  fluid  is  unnecessary.  The  best  method  is  by  means  of  the  irrigator-can  or 
a  piece  of  india-rubber  tubing,  two  or  three  feet  long,  fitted  to  tlie  top  of  the  catheter  after 
its  introduction,  and  the  gradual  pouring  of  the  water  or  solution  made  warm  through  a 
glass  funnel  fitted  to  the  other  end.  The  tubing  can  be  raised  to  increase  the  pressure  of 
the  fluid,  or  depressed  according  to  the  necessities  of  the  case,  the  bladder  resenting  the 
slightest  distension  by  its  contraction,  and  the  expulsion  or  elevation  of  the  fluid  into  the 
funnel.  By  these  means  no  harm  can  possibly 
accrue  to  an  inflamed  bladder,  and  the  most  atonic 
bladder  can  be  emptied  as  with  a  siphon.  (Fig. 
352.) 

After  the  fluid  has  been  introduced  and  left  for 
two  or  three  minutes,  it  should  be  withdrawn,  and 
fresh  fluid  poured  in  where  necessary,  the  funnel 
being  depressed  below  the  level  of  the  bed  for 
emptying  the  bladder.  Anodyne  solutions  are  said 
not  to  be  of  much  use  in  these  eases,  but  I  have 
been  in  the  habit  of  introducing  half  a  grain,  more 
or  less,  of  morphia,  with  apparent  advantage,  after 
the  washing  out  of  the  bladder.  When  the  washing 
out  of  the  bladder  increases  the  irritation  it  should 
be  discontinued.  At  times  a  double  catheter  is  of 
use,  the  injection  flowing  down  one  side,  and  the 
contents  of  the  bladder  out  of  the  other. 

In  the  inflamed  bladder  associated  with  atony, 
the  tincture  of  the  perchloride  of  iron  is  a  valuable 
drug,  or  the  dilute  nitro-muriatic  acid  given  in 
twenty-minim  or  half  drachm  doses  three  times  a 
day ;  but,  in  a  general  way,  alkalies  are  called  for, 
the  urine  naturally  secreted  being  acid,  and  so  as  it 
is  poured  into  the  inflamed  bladder  becomes  an  irri- 
tant. The  diet  under  all  circumstances,  should  be 
nutritious  but  unstimulating,  alcohol  being  given 
carefully,  according  to  the  patient's  powers.  In  all 
cases,  however,  of  inflamed  bladder,  the  surgeon 
ought  to  remember  its  cause,  which  is  generally  due 

to  some  obstruction  to  the  flow  of  urine  or  local  cause  of  irritation  ;  and  for  a  cure,  the 
removal  of  its  cause  is  essential.  [In  chronic  cystitis  cystotomy  through  the  perineum 
may  be  of  great  value,  as  it  allows  escape  of  the  residual  urine  and  gives  the  organ  rest. 
The  operation  in  the  male  was  first  suggested  by  Dr.  "Willard  Parker,  I  believe,  though 
others  employed  this  method  of  treatment  at  about  the  same  time1.] 


Mode  of  washing  out  the  bladder.  The  irri- 
gator-can may  be  substituted  for  the  jug  and 
hand. 


Ulceration  of  the  Bladder. 

This  is  rarely  the  result  of  ordinary  cystitis,  though  it  may  occur  in  the  paralyzed  organ, 
and  is  met  with  after  death  where  catheterism  has  been  frequently  employed,  and  in  cases 
of  stone.  It  is  likewise  found  in  tuberculous  subjects  from  the  breaking  down  of  tuber- 
culous material,  as  well  as  in  cancer.  The  disease  is  indicated  by  the  same  symptoms  as 
exist  in  inflamed  bladder,  with  more  local  distress,  more  blood  in  the  urine,  and  greater 
pain  after  micturition.  There  is  usually  also  much  constitutional  depression  and  want  of 
power.  I  have  seen  two  cases  in  which  extravasation  of  urine  above  the  pubes  resulted 
from  this  disease,  one  of  which  recovered  and  the  other  died. 

The  indications  for  treatment  are  similar  to  those  for  cystitis,  opium  being  freely  used 
as  a  suppository  or  an  enema.  All  mechanical  interference  should  be  avoided  unless 
absolutely  called  for,  and  then  it  should  be  of  the  gentlest  kind.  It  is  a  question,  however, 
whether,  in  the  severer  forms,  an  incision  into  the  bladder,  as  for  lithotomy,  would  not  be 
a  sound  practice,  the  urine  then  would  flow  away  as  secreted,  and  a  chance  given  to  the 
bladder  to  recover  itself;  at  any  rate,  the  operation  would  give  relief.  I  have  done  this 
on  several  occasions  with  success. 


['  Cystotomy  for  cystitis  in  the  male,  by  Dr.  Robert  F.  Weir,  New  York  Medical  Record,  June  12, 
1680.] 
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Vesico-ixtestixal  Fistula. 

This  is  sometimes  met  with,  and  it  is  probable  in  the  majority  of  cases  that  the  ulcer- 
ating process  commences  in  the  bowel  and  involves  the  bladder  in  a  secondary  way.  It 
usually  first  manifests  its  presence  by  the  passage  of  wind  with  the  water,  some  little 
irritability  of  bladder  having  previously  existed;  feces,  liquid  or  solid,  soon  follow,  giving 
rise  to  fetid  urine  and  severe  bladder  symptoms,  the  pain  of  foreign  material  in  the  bladder 
being  very  marked  when  the  large  intestine  or  rectum  is  involved  ;  the  liquid  motion  of 
the  small  intestine  does  not  appear  to  give  rise  to  the  same  local  distress  as  the  solid. 

There  is  no  difficulty  in  recognizing  this  mixture  of  urine  and  intestinal  contents. 
When  flatus  passes  per  urethram  the  condition  may  be  suspected  ;  when  the  urine  has  ;i 
fecal  odor  and  color,  the  condition  gives  rise  to  something  more  than  a  suspicion  ;  and 
when  solid  feces  are  visible  the  diagnosis  is  certain.  In  doubtful  cases  the  microscopical 
examination  of  the  sediment  of  the  urine  will  readily  reveal  its  nature.  At  times  the 
feces  may  obstruct  the  urethra  and  cause  retention. 

In  looking  into  the  history  of  these  cases  there  will  usually  be  found  some  bowel  symp- 
toms, some  diarrhoea  or  dysenteric  affection,  some  symptoms  of  stricture  or  cancer  of  the 
bowel ;  and,  although  this  affection  may  be  found  associated  with  cancerous  disease,  it 
seems  more  frequently  to  be  the  result  of  the  simple  perforating  ulcer  of  the  bowel. 

Treatment. — When  a  fecal  fistula  has  once  formed  between  the  bowel  and  bladder, 
the  hopes  of  an  unaided  natural  cure  are  very  feeble,  and,  when  solid  motions  mix  with 
the  urine,  but  little  can  be  done  to  palliate  the  suffering  that  is  produced.  For  a  time  the 
bladder  may  be  emptied  of  its  contents,  and,  by  being  washed  out,  freed  of  its  local  irri- 
tant ;  but  the  truce  can  be  only  for  a  limited  period,  another  action  of  the  bowel  being  to 
a  certainty  followed  by  a  fresh  entry  of  feculent  material  into  the  bladder  with  all  its  evil 
effects. 

When  liquid  motions  or  small  intestine  contents  communicate  with  the  bladder  the 
symptoms  are  not  nearly  so  distressing,  and  the  necessity  for  interference  is  thereby 
diminished. 

The  only  means  the  surgeon  has  at  his  disposal  by  which  ielief  can  be  afforded  is  colo- 
tomy  ;  and,  when  the  rectum  is  the  seat  of  the  disease,  whether  cancerous  or  otherwise, 
lumbar  colotomy  ought  to  be  performed.  By  it  the  feces  are  diverted  from  their  unnatural 
channel  and  discharged  through  the  loin,  and  all  the  miseries  of  bladder  complication  are 
effectually  relieved.  When  the  ulceration  is  of  a  simple  kind,  there  is  some  prospect  of 
its  closing  ;  when  of  a  cancerous  nature,  such  a  result  cannot  be  expected;  but,  under  both 
circumstances,  a  large  amount  of  relief  is  immediately  afforded  and  life  prolonged. 

I  have  had  four  cases  of  vesicointestinal  fistula,  in  which  this  operation,  lumbar  colo- 
tomy, has  been  performed  with  marked  success;  one  lived  six  years  after  the  operation, 
and  died  oet.  70,  from  ruptured  heart ;  the  second  is  still  alive  and  well,  seven  years  after 
the  operation;  the  third  died  four  months  after  the  operation  from  kidney  disease.  .Mr. 
Holmes,  Mr.  C.  Heath,  and  Mr.  Pennell,  of  Rio,  have  had  similar  cases.  For  further 
information  vide  Holmes's  paper,  '  Med.-Chir.  Trans.'  18GG-7  ;  and  case,  with  remarks, 
by  author,  '  Brit,  and  Foreign  Quarterly,'  Jan.  1869  ;  and  ;  Clin.  Soc.  Trans.'  1872. 

[If  the  opening  is  at  the  lower  part  of  the  rectum  a  plastic  operation  for  its  closure  may 
be  attempted.] 

Tumors  of  the  Bladder. 

These,  as  met  with  in  practice,  may  be  warty,  fibrous,  villous,  epithelial  or  cancerous. 

The  first  three  benign  growths  are  usually  more  or  less  polypoid  and  connected  with  the 
mucous  or  submucous  tissue  of  the  bladder  ;  the  epithelial  and  cancerous  being  more 
infiltrating. 

The  xvarty  and  fibrous  are  most  frequently  found  in  children,  and  give  rise  to  symptoms 
similar  to  those  of  stone  and  urinary  obstruction.  They  are  rarely  attended  with  hemor- 
rhage, differing  in  this  respect  widely  from  all  other  vesical  growths.  In  the  early  stage 
they  cause  bladder  irritation,  and  in  the  later,  as  they  approach  the  urethra,  difficult  mic- 
turition or  retention  ;  at  times  in  females,  the  polypus  may  protrude  through  the  orifice  of 
the  urethra.  They  cause  death  usually  by  obstructing  the  urinary  outlet  and  inducing 
organic  disease  in  the  bladder  and  kidneys,  suppurative  nephritis  being  a  common  cause 
of  death.  Pathologically  they  may  appear  as  outgrowths  from  the  mucous  and  submucous 
tissue,  gradually  becoming  polypoid,  the  expulsive  action  of  the  bladder,  doubtless,  having 
considerable  influence  in  encouraging  this  result.    They  are  composed  of  fibro-cellular  or 
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fibrous  tissue  not  unlike  the  polypus  of  the  nose  ;  and  occasionally  assume  more  of  a  warty 
character.  They  are  sometimes,  although  rarely,  single  ;  generally  many  pedunculated 
growths  spring  from  a  single  base,  while  sometimes  they  appear  to  cover  a  large  surface 
of  the  bladder.  In  Fig.  353  this  condition  is  well  seen.  It  was  described  by  Sir  A. 
Cooper  as  "  Tumor  of  the  mucous  membrane  of  the  bladder  everted.  Polypoid  excres- 
cences producing  symptoms  of  stone."  Polypoid  outgrowths  occasionally  spring  from  the 
prostate  gland  and  give  rise  to  similar  symptoms. 

TREATMENT. — Little  more  than  palliative  treatment  has  hitherto  been  employed  in 
these  cases,  as  the  disease  has  been  little  understood  and  rarely  treated.    Yet  an  old  sur- 
geon of  Guy's,  Warner,  in  1747,  incised  the  urethra  of  a  woman, 
a  t.  23,  who  was  suffering  from  a  polypus,  and  put  a  ligature  Fig.  353. 

round  the  peduncle  of  a  growth  the  size  of  a  turkey's  egg  with 
complete  success  ;  and  Dessault  after  removing  a  stone  from  a 
male,  successfully  twisted  off  a  polypus  that  he  found  in  the 
bladder.  Mr.  Birkett,  in  a  striking  example  of  the  disease  oc- 
curring in  a  female  child  aet.  5,  applied  a  ligature  to  the  growth, 
but  the  patient  died  with  suppurating  kidney,  the  effects  of  the 
disease  ('  Med.-Chir.  Trans.'  1858)  ;  and,  on  reading  the  de- 
scriptions of  other  cases,  the  practicability  of  successful  opera- 
tive interference  does  not  appear  impossible,  Richard  Volkmann 
on  Nov.  80,  1874,  having  removed  a  pedunculated  myoma  grow- 
ing from  the  fundus  of  the  bladder  from  a  man  aet.  54,  by  means 
of  the  suprapubic  incision — a  perineal  cut  into  the  bladder 
having  been  previously  made  for  diagnostic  purposes.  The 
man  died  from  peritonitis  the  next  day  ('  Arch.  2G,  Clin.-Chir.'  polypoid  outgrowths  from  mu- 
Bd.  19,  p.  682).  The  case  when  left  to  nature,  can  have  but  eous  membrane  of  bladder, 
one  ending.  When  the  diagnosis  can  be  made  with  tolerable  Preparation  2104s',  Guy's  Mas. 
correctness,  an  incision  into  the  bladder,  as  in  lithotomy,  with 

the  view  of  applying  a  ligature  to  the  base  of  the  growth  is  not  even  in  the  male  a  dan- 
gerous operation,  and  in  pedunculated  tumors  may  [trove  successful;  and,  when  the  growth 
cannot  be  removed,  the  operation  will  doubtless  be  of 
value  in  giving  a  free  opening  for  urine  to  escape,  and 
the  growth  to  expand,  in  this  way  relieving  symptoms. 
In  female  subjects  the  prospects  are  even  more  favorable  ; 
as  when  the  bladder  has  been  laid  open  it  may  be  possi- 
ble to  remove  the  growth  by  tortion,  ligature,  or  excision, 
when  a  cure  may  ensue,  and,  if  it  prove  impossible,  re- 
lief to  a  certainty  will  be  afforded  to  all  the  symptoms  as 
well  as  life  prolonged. 

1  illous  or  vascular  growths  (for  these  terms  are  synony- 
mous) are  found  in  the  bladder  as  in  any  other  part  of  the 
urinary  passages.  They  grow  from  the  mucous  or  sub- 
mucous tissue,  and  appear  as  tufts  of  villous  processes 
like  the  villi  of  the  chorion.  They  are  usually  small  in 
size,  and  at  times  multiple,  that  is,  two  or  three  of  these 
tufts  are  found  in  the  same  subject ;  occasionally,  too,  the 
interior  of  the  bladder  seems  covered  with  these  villous 
growths.  In  an  example  recently  under  my  care,  this 
was  the  case.  They  are  essentially  innocent  in  their 
nature,  and  have  no  relation  to  cancer  as  was  formerly 
believed. 

They  possess,  moreover,  this  peculiarity,  that  they    pertrophied  walls  of  the  organ.  From 
bleed  profusely,  and  even  from  a  single  tuft  the  size  of  a    drawing  36s<«  Guy's  Hosp.  Mus. 
nut,  fatal  hemorrhage  may  occur.    They  differ  widely  in 

this  respect  from  the  polypoid  tumors  last  considered,  as  in  these,  hematuria  is  usually  the 
first  symptom  that  attracts  notice,  and  the  most  persistent  ;  indeed,  it  is  often  the  only 
one.  If  the  growth  in  any  way  affects  the  orifice  of  the  urethra,  obstruction  may  exist, 
but  not  otherwise.  For  diagnostic  purposes  the  urine  should  always  be  most  carefully 
examined,  as  it  is  by  no  means  uncommon  for  some  of  the  villous  tissue  to  be  passed  with 
the  water,  and  then  under  the  microscope  its  true  nature  may  be  revealed.  In  a  case  I 
saw  some  time  ago,  with  Dr.  Dukes,  of  Canonbury,  of  a  female  child  who  had  several 
attacks  of  ha  niaturia,  I  caught  in  the  eye  of  my  catheter  with  which  I  was  examining  the 
38 


Fig.  354. 


Uiickened  Wail  of  Bladder 


^-Q^  appearance  of 
V^SJ^Q)    villous  ffrout/i- 

Villous  growth  in  bladder,  with  hy- 
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bladder,  a  small  villous  growth,  and  accidentally  pulled  it  away.  Microscopically  its  struc- 
ture was  characteristic,  and  the  child  had  no  return  of  the  disease.  Fig.  35  1.  taken  from 
a  drawing,  illustrates  one  of  these  growths.  Each  villus  is  composed  of  elongated  nucleated 
cells  and  loops  of  bloodvessels,  and  is  covered  with  columnar  epithelium. 

Treatment. — There  is  no  cure  for  this  affection,  and  the  surgeon  can  only  relieve 
symptoms  ;  pain  and  irritability  of  bladder  by  sedatives,  retention  by  catheterism  employed 
with  extreme  gentleness,  and  hemorrhage  by  astringents,  as  gallic  acid  and  iron.  Astrin- 
gent injections  have  been  recommended.  The  disease  usually  destroys  life  in  about  two 
years;  but  a  patient  of  mine  died  lately  who  had  symptoms  of  it  to  a  marked  degree,  with 
occasional  profuse  hematuria,  for  eight  years.  The  whole  mucous  surface  of  the  bladder 
was  covered  with  this  villous  growth,  the  bladder  hypertrophied,  and  the  kidneys  diseased 
as  in  an  ordinary  obstructive  affection. 

Cancer  of  the  bladder  is  a  disease  of  the  old  or  middle  aged,  and  may  occur  as  a 
primary  disease  of  the  organ,  but  more  commonly  from  extension  of  disease  from  the  rec- 
tum, uterus,  or  prostate.  It  may  assume  the  form  of  the  hard,  soft,  or  epithelial  cancer. 
Hemorrhage  is  the  earliest  as  it  is  the  most  prominent  symptom,  dysuria  and  all  the  other 
signs  and  indications  of  obstructive  disease  of  the  urinary  passages  soon  making  their 
appearance.  Local  pain  of  a  lancinating  character  is  tolerably  constant,  and  is  referred 
much  to  the  loins,  thighs,  and  perineum.  The  bleeding  is  often  profuse  and  sudden, 
blanching  the  patient ;  cachexia  soon  shows  itself,  and  death  from  exhaustion  with  glandu- 
lar enlargements  in  the  pelvis  and  loins. 

The  urine  often  contains  debris  of  broken-up  cancer  with  the  blood,  which  when  found, 
renders  the  diagnosis  certain  ;  yet  the  surgeon  should  remember,  that  the  epithelium  of 
the  bladder  assumes  such  variable  forms  as  to  compel  great  caution  in  coming  to  any  con- 
clusion with  regard  to  the  nature  of  a  growth  from  isolated  cells.  Masses  of  cells  or 
organized  tissue  are  valuable  diagnostic  signs. 

Treatment  Here,  as  in  the  villous  growths,  palliative  treatment  is  alone  applicable ; 

opium  or  other  sedatives  to  relieve  local  pain  and  give  rest  being  essential.  These  reme- 
dies are  most  valuable  probably  as  injections  into  the  rectum,  or  as  suppositories.  The 
general  powers  of  the  patient  should  be  supported,  and  everything  applied  that  can  give 
comfort;  but  no  surgical  or  medical  treatment  is  of  any  real  avail. 

Tubercular  disease  of  the  bladder  This  is  a  rare  although  a  real  affection, 

and  is  confined  to  young  middle  age.  It  is  generally  associated  probably  with  the  same 
disease  of  the  kidneys  or  prostate,  and  shows  itself  as  a  deposit  of  tuberculous  matter  in 
the  mucous  and  sub-mucous  tissue,  wdiich  when  it  breaks  down,  is  an  ulcer.  It  is  usually 
accompanied  with  symptoms  of  irritable  bladder  and  painful  micturition,  the  latter  symp- 
tom being  more  common  when  ulceration  has  taken  place. 

Rest  in  the  horizontal  posture  is  essential  in  this  as  in  all  bladder  affections,  anodynes, 
tonics,  and  nutritious  food  being  of  great  value.  My  friend,  Mr.  Poland,  told  me,  that  in 
a  case  of  tubercular  disease  of  the  bladder  attended  with  ulceration  (which  was  under  Mr. 
Aston's  Key's  care  when  he  was  a  dresser),  where  the  suffering  was  severe,  Mr.  Key  sug- 
gested the  propriety  of  laying  the  bladder  open,  as  in  lithotomy,  and  thus  allowing  the 
urine  to  flow  off  as  soon  as  it  reached  the  bladder.  The  patient,  however,  was  too  far 
exhausted  from  advanced  lung  disease  to  allow  of  its  performance.  Mr.  Key  stated  that, 
in  another  case  where  the  disease  had  not  made  so  much  progress,  he  should  not  hesitate 
in  performing  the  operation.  The  bladder  in  this  one  was  found  almost  stripped  of  its 
mucous  membrane,  and  what  remained  was  studded  with  tubercular  deposits.  Mr.  Key 
called  it  phthisis  of  the  bladder. 

Atony  of  the  bladder  is  a  want  of  muscular  power  in  the  bladder  to  expel  its  con- 
tents as  a  result  of  its  over-distension  from  either  compulsory  retention,  or  organic 
obstruction,  some  cerebral  disturbance  or  fever,  &c.  It  has  been  often  falsely  described 
as  paralysis  of  the  bladder,  but,  whereas  in  paralysis  the  loss  of  power  is  due  to  a  want  of 
nerve  supply,  in  atony  it  is  the  result  of  want  of  muscular  power  due  to  exhaustion  or 
over-stretching.  It  may  be  associated  with  retention  or  with  incontinence,  the  latter 
condition  showing  itself  when  the  bladder  is  over-charged,  the  dribbling  of  urine  being  a 
mere  overflow. 

Tr  eatment. — As  the  cause  of  atony  of  the  bladder  is  muscular  exhaustion,  so  the 
treatment  consists  in  giving  the  organ  muscular  repose,  which  can  be  done  by  catheterism. 
Where  the  atony  is  not  very  complete,  the  drawing  off  of  the  urine  twice  a  day  may  suffice 
to  allow  the  organ  to  recover  its  tone,  and  to  act  naturally.  But  when  the  atony  is  ex- 
treme, it  may  be  necessary  to  introduce  a  catheter  into  the  bladder  and  to  fasten  it  there, 
the  urine  being  allowed  to  run  away  as  secreted  through  a  tube  fixed  on  the  end  of  the 
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catheter.  By  this  means  the  most  complete  rest  can  be  given  to  the  organ.  "Where  the 
bladder  is  sluggish  in  resuming  its  functions,  tonics  such  as  iron  may  be  given,  with  the 
local  injection  into  the  bladder  of  some  stimulant,  as  cold  water,  diluted  nitric  acid  or 
tincture  of  iron  in  the  proportion  of  four  to  ten  drops  to  the  ounce  ;  but  catheterism  alone, 
as  a  rule,  is  enough,  these  cases  generally  recovering  unless  the  cause  lias  been  acting  for 
too  long  a  period.  When  recovery  is  slow,  an  electric  shock  through  the  pelvis  is  often 
beneficial. 

Paralysis  of  the  bladder  is  a  far  more  serious  affection  than  atony,  since  the 
want  of  power  is  due  to  deficiency  in  nerve  supply,  which  deficiency  may  be  partial  or 
complete.  It  is  met  with  whenever  the  spinal  cord  is  injured  or  diseased^  as  in  brain 
shocks  or  disease,  in  reflected  irritation  from  disease  about  the  rectum,  uterus,  &c,  and 
after  any  operation  upon  these  parts.  It  may  be  caused  also  by  a  severe  mental  shock, 
or  the  general  depression  from  a  fever. 

Treatment  The  cause  of  the  paralysis  in  these  cases  must  always  have  an  important 

influence  on  the  practice  of  the  surgeon,  but  the  necessity  of  keeping  the  bladder  empty 
is  essential  under  all  circumstances ;  for  this  purpose  a  soft,  full  size  elastic  catheter  had 
better  be  passed  two  or  three  times  a  day,  the  greatest  gentleness  being  observed  in  the 
manipulation.  "When  anything  like  cystitis  is  present  it  should  be  locally  treated  by 
washing  out  the  bladder,  &c,  as  already  indicated.  To  leave  a  catheter  in  the  bladder  is 
not'  desirable.  "When  professional  aid  is  not  always  at  hand,  a  nurse  may  at  times  be 
entrusted  with  a  full-sized  vulcanized  india-rubber  catheter  without  a  stilette,and  allowed 
to  pass  it ;  it  has  simply  to  be  pushed  down  the  penis  and  can  do  no  harm.  In  fever  cases 
the  plan  is  a  good  one. 

Hysterical  retention  is  not  rarely  met  with  in  women,  and  is  difficult  to  treat. 
Catheterism  is  only  to  be  resorted  to  when  necessity  compels,  hysterical  patients  usually 
micturating  when  the  pain  of  retention  calls  loudly  for  relief.  The  cold  douche  over  the 
lower  part  of  the  abdomen  is  a  good  local  remedy  for  the  affection,  and  not  too  pleasant 
for  the  patient  to  wish  for  its  repetition.  Moral  treatment  is  always  called  for  in  these 
cases,  and  is  more  needful  than  surgical  interference. 

Incontinence  op  Urine 

is  met  with  under  two  very  different  conditions.  In  the  one,  during  sleep,  when  the  will 
of  the  patient  is  in  abeyance — the  neck  of  the  bladder  ceasing  to  act  from  want  of  power, 
and  giving  rise  to  nocturnal  incontinence.  In  the  other,  the  incontinence  is  only  a  result 
of  over-distension,  and  is  a  mere  overflow.  The  first  form  is  common  in  children,  the 
second,  in  adults.  Incontinence,  however,  both  in  the  child  and  adult,  may  be  due  to 
bladder  irritation  from  the  presence  of  a  stone  or  other  foreign  body,  and  it  will  then  exist 
during  the  day  rather  than  at  night.  It  may  also  follow  the  operation  of  lithotomy  from 
injury  to  the  sphincter  of  the  neck  of  the  bladder. 

Incontinence  in  the  child  is  a  very  troublesome,  and  often  very  obstinate  affec- 
tion. It  is,  notwithstanding,  generally  curable,  and  even  in  very  bad  cases,  as  puberty 
approaches,  the  symptom  disappears,  though  in  exceptional  instances,  the  infirmity  con- 
tinues in  after-life.  The  child  is  generally  brought  to  the  surgeon  because  he  "  wets  his 
bed,"  when  too  often  the  history  reveals  the  painful  fact  that  punishment  has  been  severely 
tried  before  professional  advice  was  sought ;  and  it  is  needless  to  add  that  by  such  a  pro- 
cess, no  cure  can  be  effected.  In  many  instances,  the  habit  is  in  a  measure  induced  by  a 
want  of  attention  in  the  parents  to  take  the  child  up  during  the  long  hours  of  the  night. 

When  the  prepuce  is  very  long  or  adherent,  circumcision  should  be  performed. 

When  the  urine  is  chemically  wrong  in  any  of  its  constituents,  remedies  must  be  given 
to  correct  the  faults,  and  a  limpid  watery  urine  in  a  child,  as  in  an  adult,  is  always  an 
irritant. 

With  respect  to  medicines,  the  tincture  of  iron  is  doubtless  the  best,  and  next  to  it, 
belladonna,  either  in  the  form  of  the  tincture  or  extract,  but  in  some  instances  the  com- 
bination of  the  two  is  excellent. 

I  have  tried  and  been  disappointed  with  full  doses  of  chloral  given  at  bed-time.  It  acts 
at  times  wonderfully  well,  but  at  others  appears  useless.  When  employed,  it  should  be 
given  on  an  empty  stomach.  Tonics  are  the  right  medicines,  one  form  often  succeeding 
where  another  fails;  iron,  quinine,  nux  vomica,  and  zinc  being,  as  a  rule,  better  than 
belladonna.  The  tonics  by  day  and  a  night  dose  of  belladonna  have  sometimes  proved  of 
value. 

The  bowels  should  always  be  attended  to,  and  the  presence  of  worms  considered ;  and 
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it  is  well  to  have  the  bowels  relieved  at  night  before  going  to  bed.  When  the  child  is  not 
too  young,  cold  baths  with  or  without  salt  should  be  used,  and  every  means  employed  to 
maintain  the  general  health,  although  it  must  be  added,  that  children  who  labor  under  this 
infirmity  are  rarely  feeble  and  cachectic.  The  child  should  be  encouraged  to  sleep  on  his 
side  in  preference  to  his  back,  and  for  this  end,  a  handkerchief  with  a  knot  in  it  may  be 
fastened  around  the  pelvis,  the  knot  being  adjusted  over  the  sacrum. 

In  cases  of  extreme  obstinacy,  some  surgeons  apply  a  solution  of  nitrate  of  silver,  ten 
grains  to  the  ounce,  to  the  neck  of  the  bladder,  and  it  is  said  with  advantage.  Others 
apply  mechanical  means  to  prevent  the  flow  of  urine,  such  as  an  india-rubber  ring  around 
the  penis,  or  cover  up  the  urethral  or  preputial  orifice  by  a  layer  of  collodion.  Good  reports 
have  been  given  of  these  practices.  I  cannot  say  that  I  think  well  of  any  such  means, 
and  have  never  adopted  them,  as  they  seem  wrong  in  principle. 

Nocturnal  incontinence  in  a  child  generally  means  atony  of  the  sphincter;  while  in- 
continence during  the  day  suggests  bladder  irritation,  generally  a  stone  or  urethral  ob- 
struction. 

Incontinence  in  the  adult,  as  already  stated,  means,  as  a  rule,  over-fulness  of  the 
bladder,  the  real  condition  being  one  of  retention  from  some  obstructive  urethral  or  pros- 
tatic disease,  bladder  atony,  or  paralysis.  It  may,  however,  be  due  to  stone,  or  the  result 
of  a  preceding  lithotomy.  In  women  it  may  be  associated  with  some  uterine  displacement 
or  disturbance,  some  urethral  disease  or  injury.  In  men  and  women,  severe  spine  disease 
may  cause  it.  To  treat  it,  the  cause  must  be  ascertained,  and,  as  the  first  means  of  in- 
vestigation, the  introduction  of  a  catheter  is  probably  a  sound  practice  to  follow,  since  it 
settles  at  once  the  question  of  retention,  and  often  detects  the  true  cause,  thereby  giving 
a  clue  to  the  treatment  to  be  adopted,  viz.,  the  removal  of  the  cause.  [This  condition  has 
been  called  by  Gross,  the  "incontinence  of  retention."] 

True  incontinence,  however,  is  met  with  in  severe  cases  of  general  or  local  paralysis, 
in  functional  derangement  of  the  cord  from  venereal  excesses,  and  still  hiore  frequently 
from  self-abuse  ;  such  patients  often  complaining  of  "  inability  to  stop  the  flow  of  urine 
when  commenced."  It  is,  however,  seen  in  old  people  with  prostatic  enlargement,  the 
third  lobe  being  enlarged  and  projecting  forward  between  the  lateral  lobes,  so  as  to  open 
out  the  neck  of  the  bladder  and  render  it  constantly  patent,  the  incontinence  being  due 
to  overflow,  the  result  of  retention. 

In  these  cases,  the  use  of  a  urinal  is  the  only  remedial  means  at  the  surgeon's  com- 
mand, except  in  those  caused  by  venereal  excesses,  when  tonics,  cold  bathing,  and  abso- 
lute abstinence  from  all  injurious  habits  may  effect  a  cure. 

[There  are  some  points  in  the  symptomatology  of  urinary  diseases  which  should  be 
always  present  to  the  surgeon's  mind,  and  it  may  be  well  to  formulate  them.  Retention 
of  urine  in  children  is  caused  by  mechanical  obstruction,  such  as  stone  and  contraction  of 
the  meatus  or  prepuce. 

A  calculus  impacted  in  the  posterior  urethra  may  prevent  closure  of  the  sphincter  of  the 
bladder,  and  incontinence  during  day  and  night  may  result. 

Dribbling  of  urine  is  often  the  result  of  retention,  so  that  in  all  cases  of  incontinence 
of  adults  the  catheter  should  be  introduced. 

The  bladder  may  be  sacculated,  and  catheterization  will  not  always  remove  the  entire 
amount  of  urine.  Some  residual  urine  may  remain  behind  an  enlarged  prostate,  and  cal- 
culous deposits  are  liable  to  occur  here. 

Frequent  and  painful  urination  during  the  day,  which  is  relieved  by  rest  in  bed,  is 
probably  due  to  stone  in  the  bladder  J.  B.  R.] 

DISEASES  OF  THE  PROSTATE. 

The  diseases  of  the  prostate  gland  are  of  importance,  placed  as  it  is  at  the  neck  of  the 
bladder  and  the  commencement  of  the  urethra,  for  on  the  one  hand  it  may  Buffer  as  a 
consequence  of  urethral  disease,  and  on  the  other,  when  diseased,  it  may  give  l'ise  to 
bladder  symptoms  of  considerable  severity.  Thus,  it  may  inflame  or  suppurate  as  a  con- 
sequence of  urethral  disease,  gonorrhoea  or  stricture,  and  mechanically  interfering  with  the 
flow  of  urine,  cause  retention.  It  may  indeed  undergo  nearly  complete  destruction  from 
suppuration,  the  direct  consequence  of  stricture  and  possibly  of  extravasation.  W  hen 
enlarged  from  hypertrophy,  stone,  cancer,  or  any  other  cause,  it  may  mechanically  inter- 
fere with  the  flow  of  urine,  and  so  give  rise  to  bladder  symptoms  or  bladder  disease  of  no 
slight  severity,  and  it  may  cause  incontinence  by  the  special  direction  of  the  growth  of 
one  of  its  lobes. 
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Inflammation  of  the  Prostate. 

This  is  usually  due  to  the  extension  backwards  of  a  gonorrheal  inflammation,  or,  to 
the  presence  of  a  stricture.  It  may  arise,  too,  as  a  complication  of  cystitis  from  the  irri- 
tation of  a  calculus,  the  passage  of  a  sound,  or  the  application  of  caustics.  It  is  also  not 
unknown  as  an  idiopathic  affection  in  gouty  subjects,  and  in  those  who  indulge  in  sexual 
excesses. 

It  is  generally  ushered  in  with  pain  in  the  perineum  and  bladder  irritation,  the  act  of 
micturition  being  attended  and  followed  by  pain,  and  often  tenesmus.  Defecation  ceases 
to  be  a  painless  act  and  is  attended  with  uneasiness,  sometimes  with  difficulty,  and  at  last 
with  distress.  On  manipulating  the  perineum,  a  deep-seated  fulness  will  be  felt,  and  on 
passing  the  finger  into  the  rectum,  the  prostate  will  be  found  enlarged,  spongy,  and  pain- 
ful ;  rigors  probably  will  form  one  of  the  general  symptoms  with  febrile  disturbance, 
which  will  vary  in  severity  according  to  the  acuteness  of  the  affection. 

If  t lie  inflammation  advances  to  abscess,  a  throbbing  pain  at  the  neck  of  the  bladder 
will  be  felt,  with  a  constant  desire  to  go  to  stool,  and  retention  of  urine  is  almost  sure  to 
occur. 

If  left  alone,  the  abscess  will  probably  burst  into  the  urethra  and  discharge  itself  exter- 
nally with  immediate  and  marked  relief;  while  in  other  cases,  it  may  open  into  the  rec- 
tum. It  sometimes  happens  that  the  abscess  is  ruptured  during  the  passage  of  a  catheter 
to  relieve  retention,  or  during  a  rectal  examination. 

When  the  disease  is  acute,  the  local  as  well  as  the  general  symptoms  will  be  severe  ; 
but  when  chronic,  they  will  be  less  marked  though  not  less  characteristic. 

As  a  result  of  acute  inflammation,  chronic  disease  is  often  left,  as  indicated  by  pain  in 
passing  water,  irritability  of  bladder,  a  thin  urethral  discharge,  cloudy  purulent  urine, 
and  perineal,  pelvic,  and  anal  pain,  which  is  increased  on  exercise  or  excitement.  There 
may  be  at  times  some  little  loss  of  power  in  emptying  the  bladder,  pain  in  sexual  inter- 
course, or  frequent  nocturnal  emissions. 

Treatment. — When  the  symptoms  are  acute  few  remedies  give  more  relief  than  the 
application  of  fifteen  or  twenty  leeches  to  the  perineum,  followed  by  a  hot  hip  bath  and 
the  subsequent  application  of  a  linseed  poultice  made  with  the  decoction  of  poppies  or 
mixed  with  the  extract  of  opium.  A  good  purge  should  also  be  resorted  to  and  alkalies 
given  with  sedatives  such  as  morphia  or  opium,  to  allay  pain. 

When  retention  of  urine  complicates  the  case,  a  catheter  must  be  passed,  a  catheter 
coude  being  the  best,  but  not  before  the  warm  bath  and  opium  have  been  employed,  as 
the  introduction  of  a  catheter  under  such  circumstances  is  always  painful  and  may  do 
harm.  When  required,  an  elastic  instrument,  which  has  been  well  softened  and  oiled, 
should  be  selected.  Rest  in  the  horizontal  posture  should  be  observed,  and  liquid  diet 
given. 

When  an  abscess  has  formed,  and  there  is  evidence  of  deep-seated  perineal  suppuration, 
an  incision  in  the  median  line  of  the  perineum  should  be  made  ;  and,  indeed,  if  suppura- 
tion has  not  taken  place,  the  operation,  by  lessening  tension,  will  be  followed  by  relief  to 
the  symptoms. 

When  the  abscess  has  opened  naturally,  no  surgical  interference  is  usually  required, 
although  in  exceptional  cases  where  one  abscess  is  followed  by  another,  and  the  deep 
parts  about  the  gland  instead  of  undergoing  repair  are  becoming  more  involved,  a  perineal 
incision  should  be  made.  When  the  suppuration  is  the  result  of  a  stricture,  and  has 
probably  been  caused  by  extravasation,  the  propriety  of  dividing  the  stricture  and  laying 
open  the  perineum  down  to  the  prostate  cannot  be  questioned. 

In  chronic  inflammation,  whether  the  sequel  of  the  acute  or  not,  when  attended  with 
suppuration,  the  practice  already  advised  should  be  followed.  When  no  suppuration 
exists  but  only  enlargement,  counter-irritation  by  means  of  small  perineal  blisters  is  of 
great  use,  and  the  elevation  of  the  pelvis  with  a  pillow  at  night  is  also  valuable.  Tonics, 
as  a  rule,  are  required  with  the  iodide  of  potassium.  The  bowels  should  never  be  allowed 
to  be  confined,  the  best  laxatives  being  some  saline  medicine,  or  one  of  the  natural  mine- 
ral waters,  such  as  Vichy  or  Pullna.  All  mechanical  interference  with  the  prostate 
should  be  avoided,  and  the  nocturnal  emissions  treated  on  general  principles,  and  not  as 
being  due  to  a  local  cause ;  tonics,  generous  living,  and  fresh  air  doing  more  towards 
hastening  recovery  than  anything  else.  Over-exercise  must  be  avoided,  and  sexual  ex- 
citement forbidden. 

Abscesses  occasionally  occur  around  the  prostate  and  give  rise  to  very 
many  of  the  same  symptoms  as  a  prostatic  abscess.    They  are  more  apt,  however,  to 
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make  their  way  towards  the  posterior  part  of  the  perineum  into  the  ischio-rectal  fossa. 
As  soon  as  they  are  recognized  they  should  be  opened  by  one  or  two  deep  incisions  in 
front  of  the  anus  on  either  side  of  the  median  line.  On  one  occasion,  I  let  out,  by  two 
incisions  about  a  pint  of  pus  that  had  accumulated  in  this  part,  and  produced  complete 
retention  of  urine  for  several  days.  Immediate  relief  and  a  good  recovery  followed  the 
operation. 

Hypertrophy  of  the  Prostate. 

This  is  a  general  term  applied  to  a  chronic  enlargement  of  the  gland  which  is  not  in- 
flammatory, but  is  generally  believed  to  be  a  common  consequence  of  old  age ;  indeed,  it 
has  been  regarded  as  a  general  senile  change.  Pathological  investigations,  however,  have 
taught  us  that  this  is  not  the  case,  Thompson,  with  others,  having  clearly  proved  that 
although  it  is  an  affection  of  advanced  life,  it  is  in  no  way  a  necessary  attendant  on  old 
age,  the  vast  majority  of  old  men  having  nothing  of  the  kind. 

When  present,  it  is  usually  met  with  in  subjects  over  sixty.  Thompson  has  not  met 
with  an  example  under  the  age  of  fifty-four  ;  and,  after  many  dissections  of  the  prostates 
of  elderly  men,  he  found  an  appreciable  enlargement  of  the  organ  in  one-third  of  the  cases, 
but  in  only  one-third  of  these  was  it  enough  to  cause  symptoms  during  life.  [Gross  gives 
a  table  showing  enlargement  in  61  out  of  a  total  of  312  men,  between  the  ages  of  40  and 
100  years.] 

The  disease  is  generally  believed  to  be  an  hypertrophy  or  over-growth  of  natural  tissues, 
and,  in  a  certain  proportion  of  instances  this  is  doubtless  the  case  ;  but  in  others,  the 
enlargement  is  clearly  caused  by  the  development  of  distinct  glandular  tumors  embedded 
within  the  structure  of  the  gland  which  may  be  squeezed  out  of  the  organ  upon  division 
of  the  tissues  covering  them  in.  They  are  sometimes  merely  covered  by  the  capsule  of 
the  prostate,  while  at  others,  they  are  well  placed  within  its  structure ;  at  times  they  are 
single,  at  others  multiple,  and  rarely  give  rise  to  any  other  than  mechanical  symptoms. 
When  these  growths  are  situated  in  what  is  called  the  third  lobe  of  the  prostate,  they  give 
rise  to  symptoms  of  obstruction  and  bladder  irritation,  precisely  similar  to  those  caused 
by  the  genuine  enlargement  or  hypertrophy  of  the  gland  itself.  These  fibrous  or  glandular 
tumors  are  analogous  to  those  found  in  the  uterus.  This  hypertrophy  is  now  known  to  be, 
as  shown  by  Ellis  and  others,  a  mere  increase  in  the  natural  fibrous  and  muscular  tissue 
of  the  organ  with  the  glandular  structure.  The  enlargement  is  mostly  general,  and,  as 
long  as  the  vesical  or  third  lobe  is  not  materially  enlarged,  nor  the  urethra  encroached 
upon,  it  is  extraordinary  to  what  a  size  the  prostate  may  attain  without  giving  rise  to  any 
special  symptoms.  It  is  indeed  only  when  the  so-called  third 
Fig.  355.  lobe  increases  bladder-ways,  and  interferes  mechanically  with  the 

act  of  micturition  by  its  size  or  the  direction  of  its  growth,  that 
any  marked  symptoms  are  produced.  In  the  preparation  from 
which  Fig.  355  was  taken  this  condition  is  well  shown.  • 

The  effect  of  an  enlargement  of  the  prostate  upon  the  urethra 
is  very  variable.  At  one  time  the  prostatic  urethra  will  be  elon- 
gated to  twice  or  more  its  normal  length  ;  while  at  another,  it 
will  be  tortuous — this  condition  being  caused  by  an  unequal  en- 
largement of  the  lateral  lobes.  It  is  under  these  circumstances 
that  the  diameter  of  the  passage  may  be  encroached  upon  and 
obstruction  produced.  In  the  bladder,  other  changes  are  found, 
and  the  sudden  projection  upwards  of  the  vesical  or  third  lobe  is 
the  most  common  ;  yet  when  with  this  there  is  an  enlargement 
of  one  or  other  of  the  lateral  lobes  a  great  irregularity  of  the 
urethra  is  the  result. 

This  enlargement  of  the  prostate  may  so  derange  the  course  of 
the  muscular  fibres  about  the  trigone  of  the  bladder  as  to  produce 

Enlargement  of  the  third  lobe  .  .  °        .  .    r    .  . 

of  the  prostate.  a  bar  or  ridge  that  mechanically  interferes  with  micturition. 

Guthrie  and  Mercier  have  described  such  a  bar  as  occurring  in- 
dependently of  these  changes,  the  bar  consisting  of  the  elastic  structure  and  mucous  mem- 
brane of  the  neck  of  the  bladder.  Thompson  also  asserts  that,  in  u  very  exceptional 
instances,  the  bar  is  undoubtedly  to  be  met  with."  I  have  never  known  such  a  bar  as 
that  last  described,  and  give  it  only  on  the  authority  of  the  names  quoted.  It  is  said  to 
occur  earlier  in  life  than  prostatic  enlargements,  and  to  give  rise  to  similar  symptoms. 
Hypertrophied  prostates  are  sometimes  met  with,  measuring  four  inches  in  diameter,  and 
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are  common  at  half  that  size.  They  have  been  found  to  weigh  ten  or  twelve  ounces,  the 
normal  weight  of  the  prostate  being  tour  and  a  half  drachms. 

SYMPTOMS. — So  long  as  the  vesical  orifice  of  the  urethra  is  not  mechanically  encroached 
upon,  prostatic  enlargement  may  proceed  to  an  extreme  degree  without  giving  rise  to  any 
definite  symptoms,  and  retention  of  urine  is  very  often  the  first  feature  that  attracts  notice. 
But,  under  these  circumstances,  it  generally  will  be  found  that  the  patient  has  had  for 
some  time  a  difficulty  in  micturition  ;  that  the  bladder  has  hesitated  to  contract  when  the 
desire  to  pass  urine  manifested  itself;  and  that  either  there  has  been  less  force  in  the 
expulsion  of  the  fluid  than  formerly,  or,  that  the  water  has  flowed  in  a  more  languid 
stream. 

Irritability  of  the  bladder  will  generally  be  present,  the  act  of  passing  urine  being 
rapidly  followed  by  the  desire  to  do  so  again,  and  the  difficulty  of  the  act  gradually 
increasing. 

As  the  disease  progresses,  a  feeling  of  weight  and  fulness  in  the  perineum  and  of  irri- 
tation about  the  rectum  will  soon  appear;  the  rectal  irritation  and  the  irritability  of  blad- 
der increasing  equally,  till  at  last  the  two  acts  of  defecation  and  micturition  take  place 
together,  the  violent  straining  and  tenesmus  giving  rise  to  prolapse  of  the  rectum  or  piles, 
and  leading  the  patient  to  believe  that  the  bowel  complication  is  the  cause  of  his  disease, 
if  not  the  disease  itself. 

At  a  still  later  period  and  as  the  result  of  the  bladder  being  unable  to  empty  itself,  a 
residuum  of  urine  remains  behind,  and  the  bladder  consequently  gradually  expands  from 
its  accumulation,  and  becomes  exhausted  by  its  ineffectual  expulsive  efforts.  The  urine, 
moreover,  at  the  same  time,  decomposes  and  acts  as  a  direct  irritant  to  the  mucous  mem- 
brane of  the  bladder.  In  this  way,  inflammation  of  the  bladder,  and  subsequently  incon- 
tinence from  the  overflow  of  a  distended  organ,  is  produced,  this  inconvenience  existing 
day  and  night. 

The  ultimate  result  of  this  affection  left  to  nature  is  the  same  as  that  of  all  obstructive 
urethral  diseases  ;  from  the  pressure  of  retention  the  bladder  suffers  first,  and  subsequently 
the  ureters  and  kidneys  ;  organic  renal  disease  is  thus  set  up,  and  the  powers  of  life  are 
gradually  sapped  by  exhaustion,  death  being  often  hastened  by  severe  bladder  symptoms, 
hematuria,  or  uraemic  poisoning. 

A  physical  examination  of  a  patient  laboring  under  this  disease  will  probably  reveal  a 
bladder  more  or  less  distended  ;  and  the  passage  of  a  catheter,  even  after  the  patient  has 
to  the  best  of  his  belief  emptied  his  bladder,  will  prove  the  presence  of  several  ounces  of 
urine  which  may  be  ammoniacal  ;  this  change  in  the  urine  being  produced  by  its  partial 
decomposition  from  its  retention,  and  admixture  with  the  mucus  of  the  bladder.  In 
neglected  cases,  the  urine  will  be  fetid  and  may  contain  blood.  The  passage  of  the  catheter 
will  also  reveal  the  nature  of  the  obstruction  at  the  neck  of  the  bladder. 

On  passing  a  finger  into  the  rectum  the  enlarged  prostate  will  be  felt,  and  in  some  cases 
may  nearly  fill  the  pelvis.  When  pus  or  fluid  exists,  fluctuation  will  be  detected,  and 
when  inflammation,  pain.  To  make  this  examination  nicely,  the  finger  should  be  well 
anointed,  and,  at  the  moment  of  its  introduction,  the  patient  should  be  told  to  bear  down. 
It  should  be  remembered,  however,  that  to  appreciate  any  abnormal  condition  of  the  gland, 
it  is  necessary  to  be  familiar  with  its  normal  state. 

As  a  consequence  of  this  affection  and  of  the  change  produced  in  the  urine,  a  phosphatic 
calculus  may  form,  but  its  presence  is  often  masked  by  the  symptoms  of  the  disease. 
When,  however,  there  is  increased  pain  after  micturition,  pus  and  blood  in  the  urine,  and 
extreme  pain  in  the  penis,  a  calculus  may  be  suspected,  and,  when  fragments  of  phosphatic 
deposit  pass,  the  suspicion  is  confirmed.  In  all  long-standing  cases  of  prostatic  disease 
with  bladder  symptoms,  the  presence  of  a  stone  should  be  suspected,  although  when  pre- 
sent, it  is  often  difficult  of  detection  from  being  protected  by  the  enlarged  prostate,  behind 
which  it  usually  lies. 

A  patient  with  enlarged  prostate  is  liable  to  retention  from  any  sudden  chill,  over-dis- 
tension of  the  bladder,  mental  emotion,  or  fatigue ;  indeed,  such  accidents  usually  reveal 
the  presence  of  the  affection. 

Treatment. — Medicine  has  no  influence  in  checking  the  progress  of  this  disease,  nor 
in  causing  absorption  of  the  enlarged  organ ;  but  surgery  can  do  much  in  the  way  of 
palliating  the  symptoms  that  are  the  direct  result  of  the  enlargement,  and  neutralizing  its 
evil  effects. 

The  most  essential  point  is,  to  insure  the  complete  evacuation  of  the  bladder's  contents, 
and  also  to  see  that  no  residuum  of  urine  remains  in  the  bladder  to  irritate  the  organ  and 
decompose,  thereby  setting  up  cystitis.    This  should  be  done  by  the  passage  of  a  catheter. 
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In  early  cases  where  but  little  bladder  irritation  exists,  the  passage  of  the  instrument 
once  a  day  may  suffice;  but,  when  the  residual  urine  is  in  any  quantity  and  the  bladder 
has  lost  some  of  its  power  of  contraction,  the  introduction  of  an  instrument  two  or  three 
times  in  the  twenty-four  hours  may  be  necessary,  and,  in  worse  eases,  where  the  bladder 
has  lost  all  power  of  contraction  on  account  of  its  over-distension  from  chronic  retention, 
it  may  be  necessary  or  expedient  to  tie  a  catheter  in  the  bladder,  and  leave  it  there  for  a 
time.  The  surgeon  must  remember,  too,  that  instrumental  aid,  though  valuable,  is  a 
necessary  evil,  and  should  not  be  resorted  to  more  frequently  than  the  necessities  of  the 
case  demand.. 

Where  instruments  are  required,  a  flexible  full-sized  catheter  is  the  best.  When  silver 
instruments  are  employed,  one  with  a  large  curve  should  be  selected,  the  back  of  the 
catheter  riding  more  readily  over  the  enlarged  vesicle  or  third  lobe  of  the  prostate  than  a 
shorter  one.  To  assist  in  the  introduction  of  any  instrument  into  the  bladder,  the  passage 
of  the  index  finger  of  the  surgeon's  left  hand  fully  into  the  rectum  is  an  excellent  aid, 
and,  under  all  circumstances,  the  pelvis  of  the  patient  should  be  well  raised  on  a  pillow. 

When  an  elastic  instrument  is  used  and  some  difficulty  experienced  in  riding  over  the 
obstruction,  success  may  often  be  achieved,  as  soon  as  the  end  of  the  instrument  lias 
reached  the  vesical  end  of  the  urethra,  by  the  withdrawal  of  the  stylet  Avith  one  hand  and 
the  pressure  of  the  catheter  into  the  bladder  with  the  other.  Force  should  never  be 
employed,  gentle  manipulation  and  care  almost  always  sufficing  to  secure  success. 

When  the  disease  is  chronic  and  the  necessity  of  catheterism  is  probably  permanent,  the 
patient  should  be  taught  to  pass  a  gum-elastic  catheter  for  himself ;  a  few  lessons  and  a 
little  confidence  being  all  that  is  required  for  the  purpose. 

When  the  bladder  from  over-distension  has  lost  all  power,  and  it  is  necessary  that  it 
should  have  complete  rest  to  allow  it  time  to  recover  its  tone,  a  catheter  may  be  fastened 
in,  and  if  the  instrument  sets  up  much  bladder  irritation,  a  good  compromise  may  he 
found  in  the  practice  of  leaving  it  in  at  night  and  removing  it  during  the  day.  When 
the  introduction  of  the  instrument  is  attended  with  great  difficulty,  it  may  be  expedient  to 
leave  an  instrument  in  for  some  days,  but,  under  these  circumstances,  the  bladder  should 
be  washed  out  through  the  catheter  daily. 

The  vulcanized  india-rubber  catheter  is  a  good  form  to  employ  for  this  purpose,  although 
at  times  it  causes  more  urethral  irritation  than  the  gum-elastic.  Mr.  Holt's  winged 
catheter  or  any  other  self-retaining  one  may  be  employed  when  difficulties  are  experienced 
with  keeping  in  the  simpler  form. 

When  retention  is  present  and  catheterism  impossible,  the  surgeon  may  be  called  upon 
to  puncture  the  bladder  per  rectum  [or  to  aspirate  above  the  pubes]  in  order  to  give  relief. 
When  severe  cystitis  exists  and  the  agony  of  catheterism  becomes  unendurable,  a  clean 
incision  into  the  bladder  as  in  lithotomy,  to  allow  the  urine  to  flow  away,  is  a  desirable 
measure. 

With  the  local  treatmeut  of  this  affection,  the  general  must  not  be  neglected,  although 
in  importance  it  is  quite  secondary.  When  cystitis  exists,  it  must  be  treated  upon  the 
principles  previously  laid  down.  The  general  condition  of  the  patient  must  be  maintained 
by  means  of  good  diet  and  sufficient  stimulants.  The  skin  should  be  kept  warm  and  all 
sudden  chills  avoided  ;  the  bowels  kept  open,  but  not  loose ;  pain  should  be  relieved  by 
sedatives  and  sleep  secured  by  hypnotics;  tonics  are  often  called  for,  the  preparations  of 
iron  being  as  a  rule  the  best. 

Exercise  should  be  taken  when  there  is  no  inflammation  of  the  bladder  or  other  reason 
to  forbid  it,  walking  and  driving  being  the  best  forms,  and,  under  these  circumstances, 
the  local  distress  from  the  affection  may  be  rendered  very  light,  and  life  prolonged  for 
many  years  with  comfort. 

Patients  with  this  affection  should  once  a  day,  as  a  matter  of  habit,  pass  urine  on  their 
hands  and  knees  ;  the  bladder  in  this  way  having  more  power  to  evacuate  its  contents, 
and  the  mucus  and  other  more  solid  contents,  which  otherwise  would  lie  behind  the  pros- 
tate, are  got  rid  of  with  greater  certainty. 

[The  late  Dr.  Washington  L.  Atlee  recommended1  the  internal  use  of  ergot  as  a  remedy 
for  hypertrophy  of  the  prostate  ;  and  Langenbeck  has  advised  it  hypodermically  to  relieve 
the  atony  of  the  bladder  associated  with  the  prostatic  enlargement.  Cystotomy  has  been 
performed  for  the  chronic  cystitis,  and  the  enlarged  third  lobe  of  the  gland  removed  through 
the  incision.    Some  have  even  tunneled  the  prostatic  obstruction  from  the  urethra. 

It  has  been  proposed  to  establish  a  suprapubic  vesical  fistule  in  cases,  where  enlarged 


['  Medical  and  Surgical  Reporter,  Phila.,  May  18th,  1878.] 
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prostate  or  vesical  tumor  render  necessary  repeated  catheterization,  but  in  which  this  opera- 
tion is  difficult  or  very  painful.  An  opening  is  made  above  the  pubes  without  injuring  the 
peritoneum  and  a  tube  introduced.  The  method  may  render  the  patient's  life  more  com- 
fortable during  the  later  stages  of  incurable  bladder  disease.  It  has  been  resorted  to  in 
this  country  with  success  by  Dr.  Keyes,  of  New  York,  but  was  proposed  by  Sir  Henry 
Thompson. — J.  B.  R.] 

Atrophy  of  the  prostate  is  often  found  in  the  aged  and  in  the  young;  and  in 
rare  cases  it  is  due  to  some  arrest  in  the  development.  In  the  majority,  it  is  genuine 
atrophy  or  fibroid  degeneration,  probably  caused  in  some  by  syphilis.  Such  a  condition, 
however,  does  not  give  rise  to  any  symptoms  by  which  it  can  be  recognized  during  life, 
nor  is  it  a  cause  of  any  distress. 

Calculi  of  the  prostate  are  not  rare,  and  may  be  found  embedded  in  the  organ  as 
small  stones  varying  in  size  from  a  grain  of  sand  to  bodies  of  much  larger  dimensions. 
They  are  often  very  numerous,  are  sometimes  amorphous,  but  generally  laminated. 
Wollaston  says  they  are  composed  of  84  per  cent,  of  phosphate  of  lime,  ^  per  cent,  of 
carbonate  of  lime,  and  15  per  cent,  of  animal  matter. 

"  The  prostate  gland,  like  other  glands,  is  liable  to  an  inspissation  of  its  secretion, 
producing  small  yellow,  sometimes  red,  pale  or  colorless  bodies,  scattered  throughout  t he 
follicular  structure.  These,  at  first,  are  said  to  consist  entirely  of  organic  matter,  which 
Virchow  believes  to  be  derived  from  a  peculiar  insoluble  protein  substance  mixed  with 
the  semen  ;  but  sooner  or  later,  these  formations  are  believed  to  irritate  the  mucous  mem- 
brane, causing  phosphatic  depositions,  which  become  encrusted  upon  the  organic  matter, 
and  thus  the  genuine  prostatic  calculi  are  found." — Poland. 

When  embedded  in  the  organ  and  not  interfering  in  any  way  with  the  urethra,  they 
cause  no  symptoms  ;  when  encroaching  upon  the  urinary  passage,  they  may  cause  obstruc- 
tion, but  certainly  must  give  rise  to  urethral  and,  probably,  bladder  irritation.  They 
arc  accompanied  occasionally  by  ulceration  and  suppuration  of  the  surrounding  parts. 

A  prostatic  calculus  may  project  into  the  urethra  and  increase,  the  urethral  portion 
subsequently  extending  backwards  into  the  bladder  and  forming  a  prostato-vesieal  calcu- 
lus. In  '  Guy's  Hospital  Reports'  for  1857,  a  case  recorded  by  Poland,  with  references  to 
others,  will  be  found  (Fig.  356).  The  calculus  has  a  dumb-bell  shape.  In  all  these  cases, 
the  urethra  is  usually  pervious  ;  the  passage  of  a  sound,  however,  as  a  rule,  detecting  its 
presence — a  grating  sensation  being  experienced  in  the  passage  of  the  metal  instrument 
over  the  stone,  but  no  ring  will  be  heard. 
A  large  prostatic  calculus  may  also  be 
felt  per  rectum. 

Treatment  When  a  prostatic  cal- 
culus gives  rise  to  sufficient  symptoms  to 
indicate  its  presence,  and  by  its  size  is 
likely  to  prove  troublesome,  it  should  be 
removed  by  a  perineal  section — by  such 
an  operation  as  median  lithotomy,  the 
incision  stopping  short  of  the  bladder, 
when  the  stone  does  not  involve  it.  In 
this  way,  Dr.  Barker  (ride  Druit's  '  Vade 
Mecum')  removed  a  large  stone  nearly 
five  inches  in  diameter  with  success. 
When  the  stone  or  stones,  give  rise  to 
few  symptoms  of  importance,  they  should 
be  left  alone  ;  occasionally  they  pass  na- 
turally per urethram.  The  greatest  argu- 
ment against  operation  unless  absolutely  essential  is  found  in  the  fact  that  these  calculi 
arc  mostly  multiple,  and  often  exist  in  both  lobes  of  the  prostate. 

Cancer  of  the  prostate  occurs  but  seldom,  and  is  generally  of  the  soft  kind; 
indeed,  as  Dr.  Walshe  stated  in  1846,  "the  evidence  of  the  occurrence  of  true  scirrhus 
of  the  prostate  is  defective."  The  symptoms  are  those  of  enlargement,  and  increase 
rapidly  in  severity,  the  disease  being  attended  with  more  frequent  and  profuse  hemorrhage 
than  the  ordinary  hypertrophy.  The  blood  follows  the  straining  which  attends  the  act  of 
micturition,  and  appears  as  pure  blood  ;  after  catheterism  it  is  often  profuse.  The  dis- 
ease may  be  primary,  but  is  commonly  secondary.  It  cannot  exist  for  any  time  without 
giving  rise  to  glandular  enlargements  in  the  groin  or  along  the  iliac  vessels,  when,  as  a 
rule,  the  patient's  powers  rapidly  yield. 
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The  treatment  is  only  palliative,  the  surgeon  dealing  with  symptoms.  All  instrumental 
interference  should  he  of  the  gentlest  kind,  and  as  little  as  possible,  rain  must  be  relieved 
by  opium,  and  the  general  powers  maintained  by  good  nourishment  and  stimulants. 

Tubercle  of  the  prostate  probably,  as  a  rule,  only  occurs  as  a  part  of  a  general 
tuberculosis;  and  until  the  deposit  is  breaking  up,  or  by  its  presence  is  producing  sonic 
suppurative  action,  it  gives  rise  to  no  symptoms  by  which  it  can  be  recognized.  It  is  too 
often  associated  with  renal  or  bladder  disease,  and  the  local  prostatic  mischief  is  lost  in 
the  more  general  affection.  It  is  quite  possible  that  some  of  the  cases  of  so-called  idio- 
pathic abscess  of  the  prostate  are  the  result  of  the  breaking  down  of  this  deposit,  but 
there  are  no  clinical  data  to  enable  the  surgeon  to  diagnose  the  presence  of  this  disease, 
and  there  are,  consequently,  none  other  than  general  rules  of  treatment  to  be  mentioned. 

[Prostatorrhcea. — Prof.  Gross  has  described  under  this  name  a  condition  occurring 
in  those  addicted  to  venereal  excesses,  especially  perhaps  in  those  who  after  masturbation 
have  become  nervous  and  desponding  in  temperament.  The  affection  probably  partakes 
of  the  nature  of  chronic  inflammation,  and  according  to  Gross  may  occur  in  all  classes  of 
patients,  young  or  old,  married  or  single.  The  occurrence  of  a  mucous  discharge,  more 
or  less  transparent,  somewhat  ropy,  and  at  times  in  considerable  quantity,  leads  the  patient 
to  believe  that  involuntary  seminal  emissions  are  destroying  his  health.  The  discharge  is 
apt  to  be  increased  during  defecation,  especially  if  constipation,  causing  straining,  exists. 
This  affection  must  be  distinguished  from  chronic  gonorrhoea  and  spermatorrhoea.  The 
history  of  the  case,  with  the  fact  that  true  spermatorrhoea  commonly  occurs  at  night, 
will  usually  permit  a  diagnosis  to  be  readily  made.  The  microscope,  showing  the  absence 
or  only  the  occasional  presence  of  spermatozoa  in  the  prostatic  discharge,  is  an  infallible 
guide. 

The  proper  treatment  is  to  remove  the  exciting  cause,  to  improve  the  general  health  by 
tonics  and  strychnia,  and  to  forbid  venereal  excesses.  Stimulating  applications  to  the 
prostatic  urethra  are  often  valuable ;  but  in  all  cases  the  patient's  mental  depression  must 
be  overcome  by  the  surgeon's  encouraging  words — J.  B.  R.] 


CHAPTER  XXII. 

STONE  IN  THE  BLADDER  AND  ITS  TREATMENT. 

Before  passing  to  the  subject  of  stone  in  the  bladder,  it  appears  desirable  to  consider, 
though  briefly,  that  of  urinary  deposits,  organic  and  inorganic;  as  the  value  of  a  sound 
knowledge  of  what  the  urine  may  contain,  either  in  suspension,  solution,  or  precipitation, 
is  as  great  to  the  surgeon  as  to  the  physician,  and  as  indispensable  for  successful  practice. 

The  student  should  remember  that  healthy  urine  is  a  clear,  acid,  amber-color  fluid,  with 
a  specific  gravity  of  1020  to  1030;  that  in  1000  parts,  954-81  consist  of  water,  45*19  of 
solid  matters.  These  solid  matters  are  made  up  as  follows  :  urea,  21-57;  uric  acid,  0-36; 
extractives,  such  as  creatine,  creatinine,  xanthine,  hippuric  acid,  ammonia,  sarcine,  pig- 
ment, unoxidized  sulphur,  phosphorus,  mucus,  etc.,  6-53  ;  chlorine,  4-57  ;  sulphuric  acid, 
1-31;  phosphoric  acid,  2-09  ;  potash,  1-40  ;  soda,  7*19  ;  lime,  0*11;  magnesia,  0-12.  He 
should  further  remember  that,  after  drinking,  or  after  a  meal,  the  urine  is  altered  by  the 
nature  of  the  diet  and  probably  diluted  ;  and  that  the  best  sample  of  urine  to  examine  is 
that  passed  in  the  morning  before  breakfast — the  "  urina  sanguinis"  of  Prout ;  when  this 
urine  contains  any  ingredient  in  excess  or  in  deposit,  some  important  derangement  of  the 
system  exists.  When  any  of  the  constituents  of  the  urine  are  in  excess,  the  balance  which 
normally  exists  between  them,  and  that  keeps  them  in  solution  is  disturbed,  and,  as  a  con- 
sequence, some  deposit  takes  place.  When  this  excess  consists  of  the  saline  matter  of  the 
urine  such  as  those  of  potash  or  soda,  urinary  deposits  and  stone  are  less  liable  to  form  on 
account  of  their  solubility  than  when  the  excess  is  found  in  the  alkaline  earths,  for  the 
salts  of  lime  and  magnesia  are  most  insoluble,  and  consequently,  when  in  excess,  soon 
show  themselves  as  gravel  or  calculi.  For  the  same  reason,  uric  acid  being  very  sparingly 
soluble,  is  a  very  common  urinary  deposit,  and  is  a  constituent  of  most  stones.  When 
blood  or  pus  is  found  in  the  urine,  the  surgeon  has  to  discover  its  source.  Is  the  origin 
of  the  blood  urethral,  prostatic,  vesical,  or  renal  ?    Has  the  pus  been  secreted  by  the 
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bladder,  or  been  poured  into  it  from  the  kidneys  or  other  part  of  the  urinary  tract?  Is 
the  salt  the  result  of  some  excessive  supply  of  its  chemical  constituents,  some  deficiency 
in  the  working  power  of  the  machinery  of  the  body,  or  some  accidental  circumstance  ? 
Arc  the  kidneys  themselves  at  fault?  or,  is  it  that  they  are  called  upon  to  excrete  morbid 
products  which  have  accumulated  in  the  blood  from  organic  or  functional  disturbance  of 
other  portions  of  the  body  upon  which  the  existence  of  healthy  blood  depends?  All  these 
points  have  to  be  determined  in  dealing  with  any  case  of  urinary  deposit ;  and  in  the 
special  works  devoted  to  the  subject  can  be  found  all  that  is  necessary  to  guide  the  student. 

What  I  seek  to  impress  here  is,  that  urinary  deposits  are  not  themselves  diseases,  nor 
to  be  dealt  with  as  such.  They  are  always  to  be  accepted  as  indications  of  disease,  func- 
tional or  organic,  in  some  of  the  working  organs  or  other  parts  of  the  machinery  of  the 
body. 

The  reader  is  referred  for  all  special  information  on  these  points  to  the  works  of  Bird, 
Beale,  Owen  Rees,  Benee  Jones,  William  Roberts,  Thudichum,  Vogel,  and  Hassall. 

Healthy  urine  ought  to  be  quite  clear.  It  may,  however,  be  slightly  hazy  from 
mucus  or  from  the  deposition  of  urates  in  cold  weather  without  being  abnormal.  When 


Fm.  357.  Fig.  358. 


Epithelium  from  urinary  passages.  Spermatozoa  and  vaginal  epithelium. 


any  deposit  has  been  merely  suspended  in  the  urine,  it  will  commence  subsiding  as  soon 
as  the  urine  has  passed.  These  deposits  are  mostly  organic,  and  derived  from  the  kidneys 
themselves  or  urinary  passages.  They  may  consist  of  epithelium-cells,  columnar  or  tesse- 
lated,  from  those  parts,  with  more  or  less  mucus.    (  Vide  Fig.  357.) 


Fig.  359.  Fig.  360. 


Urinary  casts.  Urates. 


Blood-corpuscles  or  clots,  crystals  of  haematin,  or  pus-cells,  may  be  found. 

Renal  casts  "Waxy,  granular,  oily,  bloody,  or  purulent.    (Fig.  359.) 

The  urine  under  all  these  circumstances  is  albuminous,  and  the  best  test  for  albumen  is 
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by  boiling  and  the  addition  of  nitric  acid.  At  times  the  debris  of  kidney  structure  or 
cancer  products  may  be  found. 

Spermatozoa  (Fig.  358),  sarcina?,  or  hydatids  may,  likewise,  be  present.  All  these 
materials  can  be  made  out  only  by  the  microscope. 

Urine  containing  blood  is  either  red  or  smoky  ;  that  containing  bile,  dark  or  olive  brown. 
Black  urine  is  commonly  the  result  of  the  poisonous  absorption  of  carbolic  acid. 

Pus,  when  poured  into  the  urinary  passage,  has  usually  little  mucus  with  it ;  that 
secreted  by  the  bladder  is  greatly  mixed  with  it.    Purulent  urine  is  always  albuminous. 

The  urates  generally  appear  as  "  brick  dust"  or  "  red  gravel  deposits."  When  they  do 
so,  as  soon  as  the  urine  has  cooled  down,  there  is  generally  some  diminution  in  tlie  watery 
constituents  of  the  urine  with  febrile  disturbance.  When  they  are  deposited  some  hours 
after  micturition,  increased  acidity  of  the  urine  is  indicated  from  changes  in  the  pigment 
or  extractives,  the  acids  being  probably  the  lactic,  acetic,  and  butyric.  A  drop  of  acid 
added  to  such  urine  will  cause  the  settlement  of  the  deposit  (Fig.  3G0).  Urates  are  dis- 
solved by  heat  and  alkalies. 


Fig.  361.  Fig.  362. 


Uric  acid.  '  Oxalate  of  lime. 


Uric  acid  appears  in  transparent  urine  of  a  yellow  color,  and  is  usually  deposited 
slowly.  The  crystals  are  variously  formed,  and  chiefly  rhombic,  with  the  angles  rounded 
off  or  lozenge-shaped.  (Fig.  361.)  They  are  soluble  in  potash  or  soda,  but  insoluble  in 
mineral  acids. 

Oxalate  of  lime  is  probably  secreted  under  the  same  circumstances  as  the  uric  acid, 
and  has  the  same  pathological  signification.    Dr.  Parkes  holds  this  view,  and  believes 


Fig.  363.  Fig.  364. 


Phosphates. 


that  it  maybe  a  substitution  for  the  excretion  of  the  carbonic  acid  of  the  lungs.  It 
appears  as  octohedral  crystals  or  dumb-bell  like  bodies  (Fig.  362),  which  are  insoluble  in 
acetic  acid  and  alkalies,  though  soluble  in  the  mineral  acids,  such  as  the  nitric,  without 
effervescence. 
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The  phosphates  appear  as  the  ammoniaco-magnesian  phosphate,  the  phosphate  of 
magnesia,  and  the  phosphate  of  lime. 

The  first  occurs  in  the  form  of  beautiful,  colorless,  transparent  prisms,  or  in  fohaceous 
or  stellar  prisms.  It  is  supposed  to  be  deposited  as  a  consequence  of  the  decomposition 
of  urea,  and  is  first  seen  upon  the  surface  of  the  urine  as  an  iridescent  pedicle  (Fig. 
363). 

It  is  soluble  in  acetic  acid,  but  not  by  heat. 

The  phosphates  of  magnesia  and  lime  occur  as  white  gravel,  usually  amorphous,  at 
times  crystalline.  They  are  mostly  found  in  alkaline  urine  mixed  with  pus  or  mucus 
(Fig.  364).    They  are  insoluble  by  heat,  but  soluble  in  acetic  or  the  mineral  acids. 

Tyrosine  appears  in  the  form  of  fine  needles  or  stars  of  a  greenish  yellow  color  (Fig. 
365).  When  treated  with  nitric  acid,  urine  containing  it  becomes  of  a  deep  orange  color, 
ami.  on  evaporation,  of  deep  yellow.  A  solution  of  soda  dropped  upon  this  flake  produces 
a  red  tin^e. 


Fig.  365. 


Fig.  366. 


Tyrosine  and  Leucine.  .  Cystine. 

Cystine  occurs  in  colorless  hexagonal  plates  (Fig.  366),  or  light  fawned-colored  amor- 
phous deposit,  and  is  soluble  in  ammonia  and  hydrochloric  acid,  insoluble  in  acetic  ucid. 
Heat  dissolves  only  the  urates  of  the  urine. 

Potash  dissolves  all  deposits  except  the  phosphates  and  oxalate  of  lime. 
Hydrochloric  acid  dissolves  all  except  uric  acid. 

[To  make  the  various  tests  for  urinary  deposits  clear  to  the  reader,  I  have  introduced 
the  following  table,  exhibiting  the  action  of  the  main  reagents  employed  in  the  examina- 
tion of  the  urine.    It  is  taken  from  Da  Costa's  work  on  Medical  Diagnosis. 


Specific  gravity 


Heat 


Nitric  acid 


Hydrochloric  acid 


r  High 
i 

L  Low 


f  Throws  down  de- 
posit. 
\   Dissolves  deposit. 
Does  not  dissolve 
deposit. 


Precipitates 


Dissolves  .    .    .  . 

Causes  decomposi- 
tion under  effer- 
vescence. 

Precipitates  .    .  . 
Transforms  . 
Detects  by  violet 
change  of  color. 


Urine  high  colored. 

Urine  pale. 

Urine  high  colored  or 

normal. 
Urine  pale. 
Soluble  in  acid. 
Insoluble  in  acid. 
Urates. 
Uric  acid. 
Phosphates. 
Quickly  


More  gradually    .  . 

I 

j   Earthy  phosphates. 
•I  Alkaline  phosphates. 
(  Oxalates. 

\  With  heat  .    .    .  , 


Without  heat  .  .  .  . 
Uric  acid. 

Urates  into  uric  acid. 
Uroxanthine  or  indican. 


Increase  of  urea,  uric 

acid,  etc. 
Diabetes. 

Cei  tain  forms  of  Bright'g 

disease. 
Excess  of  water. 
Phospbates. 
Albumen. 


Albumen. 
Uric  acid. 

Crystals  of  nitrate  of 
urea. 


Urea  decomposed  into 

carbonate  of  ammonia. 
Carbonate  of  lime. 
Uric  acid. 
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Sulphuric  acid 


Changes  color  of 


(  Changes 
\  urine. 


(Precipitates  deposit 
(not  soluble  in  ex- 
cess of  the  acid) . 
f  Precipitates   .    .  . 
On   boiling  turns 
urine  brown. 

Solution  of  potassa  .  <!  ™-  ^ 

1  Dissolves  .    .  . 


Water  of  ammonia  . 

Sol.  of  chloride  of 
barium. 


Forms  gelatinous 
mass. 
j  Precipitates  .  . 
\  Dissolves  .  . 

•|  Precipitates  . 


Nitrate  of  silver  .    .  |  Precipitates  . 


Alcohol  or  ether 
Ether  .    .    .  . 


Precipitates  .  . 
Dissolves  . 
Does  not  dissolve 
Dissolves  . 


} 


Brown   Urohsematin. 

Crimson  or  yiolet  (if  su-  ^  Biliary  acids. 

gar  have  been  added),  J  ' 

Violet   Indican. 

Mucus. 

Earthy  phosphates. 

Sugar. 

Uric  acid. 
Deposits  of  urates. 

Pus. 

Earthy  phosphates. 
Cystine. 


Deposit  soluble  in  free   )  „,      ,  , 
_  acid.  }  Phosphates. 

j.  Sulphates. 


Deposit  insoluble  in 
acid. 

Yellow  deposit,  soluble  1 

in  nitric  acid  and  am-  V  Alkaline  phosphates, 
monia.  j 
White  deposit,  insoluble 

in  nitric  acid,  but  so-  ]■  Chloride  of  sodium, 
luble  in  ammonia. 
Albumen. 
Hippuric  acid. 
Uric  acid. 
Fat. 


The  facts  contained  in  these  tabulated  statements  are  of  value  to  the  surgeon  as  well 
as  the  physician,  for  no  grave  surgical  operation  should  be  undertaken  until  the  urine  of 
the  patient  has  been  properly  investigated  J.  B  R.] 

When  any  of  the  inorganic  deposits  just  described  mass  together  either  by  themselves 
upon  any  nucleus  of  organic  matter  such  as  blood  or  a  foreign  body,  a  stone  is  the  result. 
This  stone  may  form  in  the  kidney  and  remain  there  ;  it  may  pass  into  the  bladder  and 
be  emitted  with  the  urine,  or  rest  there  and  increase  ;  or,  the  calculus  may  have  its  origin 
in  the  bladder  either  from  the  precipitation  of  the  earthy  constituents  of  the  urine,  or 
from  the  irritation  of  a  foreign  body  introduced  from  without.  A  stone  having  a  renal 
origin  and  resting  in  the  bladder  seems  to  have  the  power  of  extracting  from  the  urine  its 
inorganic  elements,  and  thus  rapidly  increasing;  oxalate  of  lime,  urate  of  ammonia,  uric 
acid,  phosphate  of  lime,  or  triple  phosphate,  being  precipitated  by  its  presence,  and 
aggregating  or  crystallizing  upon  its  surface.  It  acts,  too,  after  a  time,  as  a  foreign 
body,  sets  up  bladder  irritation,  and,  as  a  consequence,  the  phosphatic  salts  are 
deposited  from  the  decomposition  of  the  urine.  Dr.  Owen  Rees  has  shown  in  his 
'  Croonian  Lectures,'  1856,  that  where  irritation  of  the  bladder  exists  either  from  a  cal- 
culus, foreign  body,  or  other  cause,  the  mucous  membrane  secretes  an  alkaline  fluid  that 
tends  to  cause  a  precipitation  of  the  earthy  phosphates,  and  the  formation  of  a  phosphatic 
deposit  upon  a  calculus. 

Renal  calculi  are  generally  composed  of  uric  acid,  urate  of  ammonia,  or  oxalate  of 
lime,  and  Beale  states  that  microscopic  renal  calculi  of  phosphate  of  lime  are  by  no  means 
uncommon.  These  concretions  may  be  either  impacted  in  the  uriniferous  ducts,  lodged 
in  pouches  connected  with  the  ducts  and  increase  in  the  structure  of  the  kidney,  or  pass 
into  the  pelvis  of  the  kidney.  They  may  be  single  or  multiple  and  the  size  of  a  hemp- 
seed,  nut,  or  walnut,  or,  they  may  be  so  moulded  to  the  divisions  of  the  pelvis  of  the  organ 
as  to  assume  an  aborescent  shape  such  as  that  figured  (Fig.  3G7).  Dr.  Gee  has  lately 
recorded  a  case  in  which  a  renal  calculus  weighed  3G£  ounces  ('  Med.-Chir.  Trans.,'  1874). 
There  is  reason  also  to  believe  that  a  renal,  like  a  vesical  calculus,  may  form  upon  a 
nucleus  of  blood  the  result  of  an  injury. 

When  the  stone  is  fixed  in  the  structure  of  the  kidney,  its  presence  may  be  indicated 
by  but  few,  if  any,  local  symptoms.  When  it  moves  about  in  the  pelvis  of  the  kidney,  it 
gives  rise  to  symptoms  known  as  those  of  nephritic  colic  ;  paroxysmal  lumbar  pain,  with 
nausea,  vomiting,  or  collapse,  irritability  of  bladder,  and  at  times  painful  micturition  and 
haeraaturia  being  the  chief  symptoms. 

When  the  stone  passes  into  the  ureter  all  these  are  aggravated,  pain  shooting  down  the 
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groin,  thigh,  and  scrotum  of  the  affected  side,  with  retraction  of  the  Fir;.  367. 

testis,  and  these  continue  till  the  stone  reaches  the  bladder,  when  a  4..  g- 

sudden  relief  is  felt. 

When  calculi  accumulate  in  the  kidney  and  increase  in  size,  in- 
flammation, suppuration,  and  even  the  entire  destruction  of  the 
kidney,  may  ensue  ;  although  it  is  remarkable  to  what  an  extent 
one  kidney  may  be  destroyed  without  giving  rise  to  any  symptoms. 
On  the  other  hand,  severe  symptoms  may  appear  for  a  time  and 
subside,  either  to  reappear  months  or  years  later,  or  not  at  all.  In 
exceptional  cases,  a  renal  calculus  may  be  discharged  externally 
through  the  loin  with  suppuration  ;  Dr.  Cayley  showed  such  a  spe- 
cimen at  the  Pathological  Society,  1874.  A  stone  may  be  impacted 
in  the  ureter,  and  not  rarely  at  its  vesical  orifice,  when  it  will  give 
rise  to  renal  symptoms  by  obstruction,  &c.  „    ,     .   .       „  , 

,     !  iiiiiii  -i-  i-  Renal  calculus.  Guy's 

After  a  stone  had  reached  the  bladder,  it  may  be  discharged  with    Hosp.  Mus.,  Prep.  20773". 
the  urine  or  become  fixed  in  the  urethra  and  cause  obstruction  ; 
or,  it  may  rest  in  the  bladder  and  increase,  and  then  require  surgical  treatment. 

It  is  probable  that  most  vesical  calculi  have  a  renal  origin,  and  that  some  small  nucleus 
of  either  uric  acid  or  oxalate  of  lime  forms  in  the  kidney  and  passes  downwards  into  the 
bladder,  where  the  urine  supersaturated  with  these  constituents  deposits  them  upon  the 
renal  calculus,  and  increases  its  size.  Stones  thus  formed  have  been  called  primary  cal- 
culous formations. 

When  a  foreign  body  has  been  introduced  into  the  bladder,  or  a  stone  has  descended 
into  it  and  sets  up  much  bladder  irritation  or  cystitis,  the  phosphatic  salts  of  the  urine  are 
deposited  upon  its  surface,  and  stones  thus  formed  are,  therefore,  phosphatic.  When  urine 
is  retained  in  the  bladder  and  decomposes,  either  as  a  consequence  of  cystitis  following 
paralysis,  diseased  prostate,  urethra,  or  a  new  growth,  its  earthy  constituents  are  thrown 
down  and  phosphatic  calculi  or  concretions  are  formed,  such  deposits  being  known  as 
secondary  calculous  formations.  How  far  these  latter  may  increase  so  as  to  form  stones 
is  yet  an  open  question. 

All  these  chemical  constituents,  however,  require  to  be  held  together  by  a  kind  ot 
cement :  "  Marcet  referred  it  to  the  mucous  secretion  of  the  bladder ;  Fourcroy  and 
Vauquelin  to  albumen,  and  sometimes  to  gelatine  with  an  admixture  of  urea  ;  Berzelius, 
however,  could  not  determine  whether  it  was  composed  of  fibrin,  albumen,  gaseous  matter, 
or  mucus;  Brande  considered  it  to  consist  of  a  mixture  of  gelatine  with  urea;  Scharling 
holds  that  the  smaller  calculi  are  always  enveloped  by  a  layer  of  mucus,  albumen,  or  some 
other  organic  matter,  the  flocculi  of  which  entangle  and  ultimately  determine  the  crystal- 
lization of  the  more  insoluble  ingredients  of  the  urine  ;  and  Dr.  Hoskins,  as  quoted  by 
Gross,  extends  this  view  to  the  minutest  particle  of  the  concretion." — Coulson. 

Urinary  calculi,  says  Poland,  may  be  arranged  like  the  deposits,  into  two  distinct 
classes.  The  first  will  include  calculi  of  uric  acid  and  the  urates,  with  their  modifica- 
tions, the  oxalates,  xanthic  and  cystic  oxide  (Dr.  G.  O.  Rees  regarding  the  oxalate  of 
lime  as  uric  acid  or  urates,  altered  after  secretion)  ;  the  second,  the  phosphatic  calculi.  A 
third  class  may  be  added,  consisting  of  the  rare  calculi  of  carbonate  of  lime,  the  fibrinous, 
the  uro-stealith,  and  the  siliceous  formations,  other  chemical  ingredients  being  present, 
such  as  organic  matters,  carbonate  of  magnesia,  silica,  oxide  of  iron,  benzoate  of  ammonia, 
oxalate  of  ammonia,  phosphate  of  iron,  urea,  &c.  The  oxalates  are  the  heaviest  stones, 
the  phosphates  the  lightest  and  largest ;  few  exceed  an  ounce  in  weight.  Coulson  records 
one,  however,  over  six  pounds.  Recent  calculi  contain  moisture,  and  consequently  are 
heavier  than  old.  Stones  vary  in  shape  according  to  their  position.  Thus,  renal  calculi 
are  generally  irregular,  often  arborescent ;  those  in  the  ureter  elongated,  approaching  a 
cylindrical  form.  Bladder  calculi,  when  single,  are  more  ovoid  and  flattened,  when  mul- 
tiple, facetted.  The  mulberry  stone  or  oxalate  is  always  tuberculated,  mostly  globular 
and  hard  ;  the  uric  acid  and  urate  calculi  smooth  and  regular,  the  phosphatic  irregular 
of  odd  shapes,  and  soft.    The  dumb-bell  calculus  is  usually  prostato-vesical  or  encysted. 

The  color  of  a  calculus  is  no  good  guide  to  its  nature,  as  all  calculi  when  associated 
with  bladder  irritation  and  ammoniacal  urine  become  covered  with  a  white  coating  of 
phosphatic  deposit.  A  stone  of  uric  acid,  however,  is  usually  fawn  or  brown-colored,  of 
urate  of  ammonia  cinder  gray,  of  oxalate  of  lime  brown  or  blackish -green,  of  xanthic  or 
uric  oxide  cinnamon-brown,  of  cystic  oxide  a  gray-greenish  hue. 

Phosphatic  calculi,  as  are  other  forms  when  covered  with  a  like  deposit,  are  often  hor- 
ribly fetid  and  ammoniacal.    They  are,  too,  commonly  soft  and  friable. 
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The  section  of  a  calculus  reveals  its  structure,  and,  while  some  are  homogeneous,  the 
majority  display  concentric  layers  of  different  degrees  of  thickness  ;  exceptional  examples 
displaying  tine  lines  radiating  from  its  centre  of  a  crystalline  form  which  may  be  seen  in 
the  cystine  calculus  (Fig.  371). 

The  different  layers  of  a  calculus  may  have  the  same  composition,  or  differ  widely. 
When  the  latter,  the  calculus  is  known  as  alternating;  but  any  single  layer  is  generally 
composed  of  several  ingredients.  "  It  is  probable,"  says  Odling,  "  that  if  a  very  exact 
analysis  were  made,  each  of  the  layers  of  nearly  every  calculus  would  be  found  to  contain 
uric  acid,  alkaline  urates,  phosphate  of  lime,  and  ammonio-phosphate  of  magnesia,  with 
or  without  the  other  constituents  of  calculi.  Moreover,  most  calculi  contain  traces  of  all 
the  salts  naturally  existing  in  the  urine,  as  well  as  coloring  matter,  mucus,  &c." 

Most  calculi  are  divisible  into  a  central  portion  or  nucleus,  with  an  outer  portion  or 
body,  and  occasionally  there  is  an  outside  crust  of  phosphate  (Fig.  370). 

The  nucleus  may  be  of  the  same  nature  or  different  from  the  body. 

It  may  be  composed  of  some  organic  material,  such  as  blood,  mucus,  &c,  or  a  foreign 
body  introduced  from  without  (Fig.  372). 

1.  Uric  acid  calculus  is  by  far  the  most  frequent,  forming,  according  to  Cadge,  nine- 
tenths  of  all  primary  formations  ('Address  on  Surgery,'  1874).  It  is  usually  derived 
from  the  kidney,  and  when  retained  in  the  bladder,  becomes  a  flattened  oval  stone  of  a 
fawn  or  yellow  color,  with  a  compact  and  occasionally  crystalline  laminated  structure 
(Fig.  3G8).  The  uric  acid  is  generally  mixed  with  the  alkaline  urates  in  variable  pro- 
portions. 

This  form  of  stone  is  often  found  in  gouty  subjects,  and  generally  in  the  middle 
period  of  life.    It  is  usually  associated  with  acid  urine,  and  such  as  is  prone  to  deposit 

the  urates.    The  nuclei  of  most  calculi  are  of  this 
Fig.  368.  nature.    In  the  catalogue  of  calculi  of  the  Royal 

College  of  Surgeons  of  England,  plate  iv,  Fig.  6, 
there  is  a  drawing  in  which  a  uric  acid  calculus  is 
shown  to  have  formed  round  a  piece' of  steel. 

2.  The  urate  of  ammonia  calculus  is  not  com- 
mon. In  Guy's  Museum  there  are  only  seven 
specimens  of  it  out  of  394  calculi.  Most  compound 
calculi  contain  this  substance  in  abundance.  They 
are  seldom  large,  mostly  smooth,  and  of  a  gray- 
fawn  color.  On  section,  they  are  homogeneous  or 
indistinctly  laminated  and  have  an  earthy  fracture. 
They  are  more  commonly  found  in  children  al- 
though they  have  been  removed  from  adults. 
Guy's  Museum  contains  a  bottle  (No.  2213)  in 
which  are  142  calculi  of  this  nature  which  Sir  A. 
Cooper  removed  from  the  bladder  of  one  patient. 
They  are  of  the  color  of  pipe-clay,  and  in  the 
form  of  cubes  with  the  edges  and  angles  rounded  off.  The  rarity  of  this  form  of  calculus 
is  probably  due  to  the  solubility  of  the  salts. 

3.  The  oxalate  of  lime  or  mulberry  calculus  stands  second  in  point  of  frequency  to  the 
uric  acid  in  European  countries;  though  Dr.  H.  V.  Carter  tells  us  that  the  oxalate  of  lime 

ingredient  predominates  in  all  urinary  calculi  in 
Fir.  369.  Northern  India  (4  St.  George's  Hospital  Re- 

ports,' 1871-72).  These  calculi  vary  in  color 
from  gray  to  a  rich  brown  or  black,  and  have  an 
external  form  of  tubercular,  angular,  or  spinous 
character,  being  rarely  perfectly  smooth  (Fig. 
369).  In  some,  the  surface  is  studded  witli 
spines  so  acute  and  slender  as  to  resemble  thorns, 
while  in  others,  there  is  a  coating  of  acute  octo- 
hedrons  of  transparent  oxalate  of  lime,  giving 
Mulberry  calculus.  its  section.  an  extremely  beautiful  appearance.  Occasion- 

ally these  crystals  are  opaque  and  the  octohe- 
dron  is  flattened  when  the  calculus  appears  as  if  studded  with  pearl-spar  (Prep.  2139*, 
Guy's  Museum).  The  intervals  between  the  spines  are  sometimes  filled  with  urates  or 
phosphates,  which  give  the  stone  an  ovoid  form. 

The  section  of  a  mulberry  calculus  is  generally  that  of  an  imperfectly  laminated  struc- 
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ture,  the  consecutive  layers  forming  waving  lines  which  often  resemble  the  knotted  heart 
of  an  oak  (Fig.  309);  but  occasionally  a  layer  of  oxalate  of  lime  is  to  be  seen  arranged 
around  the  interior  one  with  great  regularity,  having  a  remarkably  radiated  appearance 
like  a  series  of  infinitely  minute  needles  placed  side  by  side,  and  presenting  a  perfectly 
porcellaneous  structure.  In  compound  calculi  the  oxalate  of  lime  deposit  gives  to  the 
character  of  a  stone  a  remarkably  beautiful  appearance  resembling  that  of  fortification 
agate. 

The  oxalate  of  lime  calculi  that  have  their  origin  in  the  kidney  (and  pass  soon  after 
their  descent)  are  usually  small,  smooth,  hemp-seed  bodies. 

The  crystalline  mulberry  stone  is  of  a  pale-brown  color,  and,  according  to  Dr.  Yelloly, 
composed  of  nearly  pure  oxalate  of  lime.  Poland  had  a  case  of  this  kind  in  which  the 
stone  on  extraction  crumbled  to  pieces  from  the  absence  of  any  binding  material  of  animal 
matter.  He  gives  also,  on  the  authority  of  Mr.  C.  Williams,  of  Norwich,  an  account  of 
a  pure  white  oxalate  of  lime  calculus.  "This,"  he  says,  "is  of  a  milk-white  color,  pos- 
sesses a  highly  polished  surface,  is  of  extreme  rarity,  and  is  generally,  if  not  always,  found 
in  the  kidney;  its  external  surface  presents  no  crystals,  but  is  perfectly  smooth,  though  it 
may  be  spinous.    In  the  Museum  of  the  Norwich  Hospital  are  three  specimens." 

The  nucleus  of  a  mulberry  stone  usually  contains  uric  acid  (Fig.  370),  while  the  body 
is  often  made  up  of  alternate  layers  of  uric  acid  and  oxalate  of  lime.  The  urine  is  gene- 
rally acid.  Singular  as  it  may  appear,  these  rough  mulberry  stones  rarely  give  rise  to  so 
much  bladder  irritation  as  the  smoother  forms;  possibly  they  roll  about  less. 


Fig.  370. 


Fig.  371. 


Mixed  calculus. 


null  mze 

Cystic  oxide  calculus.    Guy's  Mus.,  No.  2143. 


4.  Cystine  or  cystic  oxide  calculus  is  of  rare  occurrence,  and  is  a  formation  of  the  kid- 
ney. Wollaston  discovered  it  in  1810,  and  the  second  calculus  which  he  analyzed  is  in 
Guy's  Museum  and  is  about  an  inch  in  diameter  (Fig.  371),  and  contains  sulphur  in  large 
proportions.  Poland  points  out  its  hereditary  nature,  since  out  of  22  collected  cases,  10 
occurred  in  four  families,  and  in  these  the  subjects  of  the  complaint  were  brothers.  The 
calculi  are  generally  rounded  or  smooth,  but  may  be  slightly  tuberculated.  They  have  a 
wax-like  lustre,  and  appear  semi-transparent  and  glistening.  When  recent,  they  are  of  a 
pale  yellowish-brown  color,  but  when  kept  long  assume  a  pea-green  appearance.  Dr.  Bird 
remarks  upon  this  point,  "  It  has  been  suggested  to  me  by  Dr.  Prout  and  Dr.  Willis  that 
this  alteration  in  tint  may  in  some  way  depend  upon  changes  produced  in  the  sulphur." 

They  are  soft  in  consistence,  and  on  section,  present  a  very  imperfectly  radiated  struc- 
ture with  no  tendency  to  a  development  of  concentric  layers.  They  yield  easily  to  the 
knife  when  scraped,  and  form  a  perfectly  white  powder,  whether  the  calculus  be  green  or 
brown.    The  fracture  is  crystalline. 

5.  Phosphate  of  lime  calculus — There  are  two  varieties  of  this  form  ;  the  one  as  de- 
scribed by  Wollaston  of  renal  origin,  consisting  of  neutral  phosphate  of  lime.  These 
usually  have  a  smooth  polished  surface  of  a  pale-brown  color,  and  are  regularly  laminated 
—the  laminae  being  so  slightly  adherent  as  to  be  easily  separable  into  concentric  crusts  ; 
in  some,  lines  are  seen  radiating  in  a  direction  perpendicular  to  the  lamina?.  These  cal- 
culi contain  a  considerable  proportion  of  animal  matter. 

The  other  form  is  of  vesical  origin  and  composed  of  phosphate  of  lime  similar  to  that 
of  bones,  and  hence  often  called  "  bone  earth"  calculi.  They  are  more  common  than  the 
former,  and  constitute  irregular  masses  resembling  mortar,  or  a  granular,  semi-crystalline 
powder,  enveloped  in  a  tenacious  mucus  ;  these  latter  being  more  concretions  than  stones. 
Lhere  are  three  cases  on  record  in  which  the  phosphatic  calculus  has  been  followed  by 
39  11 


010 


URINARY  CALd/LI. 


other  forms.  Foreign  bodies,  as  a  rule  (and  vesical  calculi  of  long  standing  are  such), 
have  the  earthy  phosphates  deposited  upon  them. 

6.  Triple  phosphate,  or  ammoniaco-magnesian  phosphate  calculus  is  rare.  The  Col- 
lege of  Surgeons  possesses  but  three  specimens,  and  Guy's  only  two.    No.  2154  in  Guy's 

Museum  shows  one  which  has  no  nucleus,  but  a  central 
Fig.  372.  cavity  lined  with  delicate  crystals  of  triple  phosphate, 

resembling  the  crystals  of  quartz  in  the  cavities  of  flints, 
while  No.  2152  is  a  section  of  a  large  calculus  of  the 
kind  on  a  nucleus  of  a  tobacco  pipe.  Fig.  372  repre- 
sents such  a  calculus  formed  round  a  piece  of  broken 
catheter,  and  occurred  in  the  practice  of  my  friend  Dr. 
Kitchener. 

7.  The  fusible  calculus,  or  the  phosphate  of  lime  with 
phosphate  of  magnesia,  and  ammonia  calculus,  is  the 
Triple  phosphate  calculus  with  ueucieus    most  frequent  of  the  phosphatic  calculi.    It  is  generally 
of  a  piece  of  catheter.  due  to  the  presence  of  ammoniacal  urine  from  cystitis, 

and  constitutes  the  crusts  that  forms  on  other  calculi,  or 
on  foreign  bodies  introduced  into  the  bladder.  These  calculi  increase  to  a  large  size,  are 
irregular,  and  mould  themselves  to  the  position  in  which  they  are  placed,  often  filling  the 
bladder.  Their  color  is  white,  gray,  or  dull  yellow,  their  consistence  friable  and  more 
earthy  than  any  other  variety,  sometimes  so  soft  as  to  resemble  moist  chalk. 

Their  appearance  on  section  is  thus  described  by  Mr.  Taylor  in  the  catalogue  of  the 
calculi  of  the  Royal  College  of  Surgeons  of  England: — "They  are  frequently  composed 
of  concentric  lamina?,  which  in  general  adhere  but  slightly  to  each  other;  between  the 
lamina?  shining  crystals  of  the  triple  phosphate  are  often  observed  ;  or  some  of  the  laminae 
are  entirely  wanting,  and  these  form  a  white  friable  mass  like  chalk;  in  others,  they 
appear  semi-crystalline,  as  if  made  up  of  numerous  small  crystals  confusedly  aggregated 
together.  In  calculi  that  have  a  crystalline  and  glistening  texture  the  triple  phosphate  is 
most  abundant,  while  the  calcareous  phosphate  is  in  excess  in  those  which  have  an  amor- 
phous earthy  appearance." 

8.  The  carbonate  of  lime  calculus  is  a  very  rare  form.  Thudichum  says  that  prostatic 
calculi  sometimes  consist  almost  entirely  of  this  substance.  In  Guy's  Museum,  No. 
218750,  such  a  vesical  stone  exists  of  a  snow-white  color,  with  a  nucleus  of  uric  acid. 
Odling  says  that  calculi  which  have  undergone  partial  decomposition  in  the  bladder  often 
contain  this  ingredient. 

9.  The  vnc  (of  Liebig)  or  xanthic  oxide  calculus,  which  bears  a  close  relation  to  uric 
acid,  is  as  rare  as  the  last.  Dr.  Marcet  detected  the  substance  in  a  stone  of  eight  grains' 
weight,  but  no  remains  of  it  are  at  Guy's.  Stromeyer  re-discovered  it  in  a  stone  weigh- 
ing 335  grains,  removed  by  Langenbeck,  which  was  laminated,  and  of  a  bright-brown 
color.    A  portion  of  this  calcul  us  is  in  Guy's  Museum,  No.  214590. 

10.  The/6  rinous  calculus  of  Marcet  and  Prout  requires  notice,  although,  according  to 
Bird,  it  must  be  regarded  as  a  portion  of  dried  inspissated  albuminous  matter  exuded 
from  an  irritated  kidney.  Such  pseudo-calculi  present  considerable  lustre  and  a  vitreous 
fracture. 

11.  The  uro-stealith  calculus  seems  to  be  made  up  of  fatty  matter.  It  has  been 
described  in  Heller's  'Archives,'  1814-5,  and  by  Moore  in  the  'Dublin  Quart.  Journ.' 
for  1854.    In  Hunter's  collection  there  is  likewise  a  fine  specimen  of  the  kind. 

12.  Blood  calculi  have  likewise  been  described  by  Marcet,  and  Roberts  has  recorded 
one  taken  from  a  sheep  by  Mr.  Lund,  of  Manchester.  All  recorded  cases  have  been  con- 
nected with  renal  hasmaturia.  Silica,  and  also  the  urates  of  soda  and  lime,  are  occasional 
ingredients  in  a  stone. 

With  this  brief  description  of  the  varieties  of  stones,  for  much  of  which  I  am  indebted 
to  Poland's  article  in  '  Holmes's  System,'  it  may  be  well  to  consider  if  any  diagnosis  oi 
their  nature  can  be  made  before  their  removal,  and  for  this  purpose  the  character  of  the 
urine  is  of  great  value. 

If  it  be  acid  the  stone  is  either  uric  acid,  oxalate  of  lime,  or  a  mixture  of  the  two  ;  and, 
as  the  uric  is  more  common  than  the  oxalate,  the  probabilities  point  to  the  former.  When 
the  urine  contains  either  ingredient,  the  nature  of  the  layer  that  is  being  deposited  is 
established. 

Gouty  people  are  more  prone  to  uric  acid  than  to  oxalate  calculi. 

If  the  urine  be  alkaline  from  fixed  alkali  as  indicated  by  the  permanent  change  in  the 
test  paper,  the  earthy  phosphates  or  the  carbonate  of  lime  calculi  are  indicated  ;  if  from 
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the  carbonate  of  ammonia  the  result  of  decomposition  of  the  urine,  the  mixed  phosphates; 
that  is,  a  crust  of  these  is  being  deposited  upon  an  unknown  nucleus. 

When  a  small  stone  has  been  previously  passed  and  examined,  great  help  is  given 
towards  the  formation  of  an  opinion,  and  also  when  gravel  has  been  passed. 

In  England,  one  person  in  100,000  dies  annually  from  stone,  in  Scotland  one  in 
50,000,  and  in  Ireland  one  in  200,000.  The  proportion  of  deaths  varies  greatly  in 
different  districts.  Cadge  informing  us,  in  his  very  able  address  given  before  the  British 
Med.  Assoc.  for  1874,  that  in  Norfolk,  the  mortality  from  stone  is  one  in  about  42,000, 
and  in  Cheshire,  one  in  about  425,000. 

The  bills  of  mortality  indicate,  that  ten  males  die  to  one  female  from  calculous  disease, 
and  stone  is  said  to  be  found  in  men  twenty  times  more  frequently  than  in  women.  It  is 
probable,  however,  that  stones  form  as  readily  in  the  one  as  in  the  other,  but  that  in 
women,  owing  to  the  shortness  of  the  urethra  and  its  capability  of  dilatation,  they  are 
more  readily  discharged,  large  stones  not  being  rarely  discharged  in  the  female  sex  by 
natural  efforts.  (  Vide  Stone  in  Female.)  The  statistics  of  M.  Civiale,  Coulson,  and 
Thompson  indicate  that  about  GO  per  cent,  of  the  cases  of  calculi  are  found  in  subjects 
under  twenty  years  of  age,  10  or  12  per  cent,  in  those  between  twenty  and  forty,  12  to  15 
per  cent,  in  those  between  forty  and  sixty,  and  about  10  to  12  per  cent,  above  sixty. 
But  in  taking  these  absolute  numbers  and  comparing  them  with  the  relative  numbers  of 
persons  living  at  the  different  periods  of  life  named,  it  would  appear,  that  children  and 
young  persons  are  less  liable  to  calculous  disorders  than  has  been  commonly  supposed,  and 
that  for  twenty  years  and  upwards,  the  tendency  goes  on  increasing  in  a  very  remarkable 
manner  to  the  end  of  life  ;  or,  as  Sir  H.  Thompson  puts  it,  that  the  "  proportion  of  elderly 
calculous  patients  to  the  existing  population  at  their  own  ages  is  larger  than  the  propor- 
tion of  children  afflicted  is  to  the  number  of  existing  children." 

Two-thirds  of  the  cases  of  stone  that  have  come  under  our  notice  in  hospital  practice 
are  in  children,  and  half  of  these  are  under  five  years  of  age.  These  young  ones  are, 
moreover,  generally  of  a  healthy  and  ruddy  aspect,  and  form  a  contrast  to  those  admitted 
for  other  diseases,  the  formation  and  presence  of  a  stone  in  young  life  being  apparently 
not  incompatible  with  good  health. 

With  respect  to  the  causes  of  stone  I  concur,  with  Cadge,  that  "  it  is  safer  to  attribute 
lithuria  to  dyspepsia  and  mal-assimilation,  which  probably  concerns  all  the  digestive 
organs,  than  to  fix  the  fault  mainly  on  one,"  and  that  this  condition  arises  from  the  want 
of  milk  as  an  ordinary  article  of  diet,  for  whilst  in  the  children  of  the  poor,  stone  in  the 
bladder  is  so  common  as  to  constitute  half  the  whole  number  of  cases  met  with  in  practice, 
it  is  seldom  seen  in  the  more  opulent  classes. 

STONE  IN  THE  BLADDER. 

When  a  stone  has  descended  from  the  kidney  into  the  bladder  it  may  give  rise  to  no 
more  marked  symptom  than  a  slight  urinary  irritation;  and  when  it  passes  with  the 
urinary  stream  this  symptom  will  disappear. 

When  the  calculus  rests  in  the  bladder  and  increases,  it  usually  gives  rise  to  more 
characteristic  symptoms  which  differ  widely  in  different  subjects,  and  apparently  have 
little  to  do  with  the  nature  of  the  stone. 

In  some,  indeed  in  the  majority  of  cases,  the  symptoms  are  so  slight  as  to  be  disre- 
garded, whilst  in  the  larger  number  the  symptoms  have  frequently  existed  for  many 
months  if  not  for  years  before  advice  is  sought.  Indifference  or  carelessness  may  occa- 
sionally be  the  cause  of  this  delay,  but  as  a  rule,  it  is  due  to  the  uncertainty  of  the  symp- 
toms and  the  comparatively  little  inconvenience  the  patient  suffers.  It  is  a  rare  thing, 
however,  for  a  parent  to  seek  professional  advice  for  a  child  suffering  with  stone  until 
hematuria  has  been  observed,  some  prolapse  of  the  rectum  taken  place,  or  the  pain  which 
the  child  experiences  after  micturition  become  pronounced;  although  in  such  a  case,  it 
will  generally,  upon  inquiry,  be  learnt  that  the  child  for  many  months  had  been  observed 
to  play  with  or  drag  the  penis  after  micturition,  that  the  stream  of  urine  had  occasionally 
been  interrupted  in  its  flow,  and  that  a  frequent  call  to  make  water  had  long  existed. 

These  symptoms,  therefore,  with  tolerable  accuracy  denote  the  presence  of  a  calculus, 
though  its  existence  can  only  be  affirmed  positively  on  its  absolute  detection  by  a  sound. 
Yet  nearly  all  the  symptoms  which  have  been  enumerated  can  be  produced  by  other  and 
less  important  conditions,  and  more  particularly  by  an  elongated  and  adherent  prepuce. 

Retention  of  urine  in  an  otherwise  healthy  child  is  almost  always  caused  by  the  impac- 
tion of  a  stone,  and  when  incontinence  exists,  it  frequently  indicates  the  presence  of  a 
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calculus  which  has  been  forming  for  a  lengthened  period,  and  which  is  often  connected 
with  renal  as  well  as  vesical  changes  of  an  organic  character. 

In  adult  life,  indifference  to  early  symptoms  is  not  common,  and  a  frequent  desire  to 
pass  water  when  persistent  will  soon  induce  a  man  to  seek  advice ;  and  as  this  may  be 
the  only  symptom  of  stone,  it  should  neither  be  disregarded  nor  lightly  treated.  Indeed, 
with  such  a  symptom,  a  sound  should  at  once  be  passed,  this  being  the  readiest  and  best 
means  of  proving  whether  a  stone  be  the  cause  or  not.  The  symptoms  that  indicate  the 
presence  of  a  calculus  will  be  fouud  to  vary,  from  the  slightest  irritation  of  the  bladder  to 
the  severest  agony,  and  those  which  have  been  described  will  be  present  in  different 
degrees  of  severity  or  in  different  combinations.  The  importance,  however,  of  an  early 
detection  of  a  calculus  is  so  great,  that  in  every  case  of  persistently  irritable  bladder  which 
is  not  clearly  the  product  of  some  other  affection,  it  is  better  to  suspect  the  existence  of  a 
stone  and  examine  with  a  sound  than  run  the  slightest  risk  of  overlooking  it,  and  conse- 
quently of  increasing  the  dangers  (which  are  always  great)  of  exciting  or  keeping  up 
organic  disease  in  the  bladder  and  kidney.  It  is  to  be  remembered  that  the  presence  of 
a  calculus  is  chiefly  dangerous  to  life  from  the  organic  renal  changes  it  is  liable  to  excite; 
and  that  neither  the  operation  of  lithotrity  nor  lithotomy  is  commonly  fatal  if  such  changes 
have  not  taken  place.  The  early  detection  of  a  stone  becomes,  therefore,  necessarily  a 
point  of  the  highest  importance. 

The  confirmed  symptoms  of  vesical  calculus  in  the  adult  are,  pain  of  different  degrees 
of  intensity  referred  to  the  bladder  and  aggravated  on  any  sudden  movement,  such  as  by 
riding,  jumping,  or  jolting  of  the  body ;  pain  during  and  particularly  after  the  act  of 
micturition,  extending  along  the  urethra  to  the  penis  ;  exhaustive  straining,  and  the 
passage  of  blood.  During  the  flow  of  urine,  a  sudden  arrest  of  the  stream  will  often  be 
observed,  this  arrest  being  followed  after  the  lapse  of  a  moment  of  time  by  the  return  of 
the  flow,  and  this  interruption  may  be  repeated  more  than  once  in  each  act  of  micturition. 
Retention  or  incontinence  of  urine  may  complicate  the  case.  Rectal  irritation  and  tenes- 
mus with  or  without  prolapse  are  also  frequent  symptoms;  and  reflected  pains  along  cer- 
tain nerves  are  very  constant.  Thus,  pain  in  the  glans  penis  is  most  common,  and  pain 
in  the  scrotum,  perineum,  and  down  the  thighs.  John  Hunter  relates  a  case  of  stone  in 
which  pain  in  the  left  forearm  was  the  only  indication  of  a  want  to  make  water.  Some- 
times the  bladder  symptoms  may  be  severe  for  a  time  and  then  cease,  or  suddenly  appear 
after  any  extra  exertion.  In  the  former  case,  the  stone  probably  becomes  fixed  in  a  sac- 
culus  and  ceases  to  irritate;  in  the  latter,  it  escapes  from  a  sacculus  and  makes  its  pres- 
ence known.  As  long  as  the  bladder  remains  healthy  the  changes  in  the  urine  will  be 
but  slight,  but  when  the  stone,  acting  as  a  foreign  body,  sets  up  cystitis,  all  the  symptoms 
of  that  affection  will  appear,  with  the  muco-purulent  discharge  and  ammoniacal  urine. 

When  the  symptoms  have  existed  for  any  lengthened  period,  the  probabilities  of  renal 
complications  are  great,  as  indicated  by  albuminous  urine  with  lumbar  pain  and  anasarca. 

In  rare  cases,  a  persistent  erection  of  the  penis  is  present. 


Fig.  373. 


Fig.  373.— Cath.  No.  10.  Fig.  374.— Child's,  natural  size. 


But  these  symptoms  of  stone  are  merely  subjective;  they  are  those  given  by  the  pa- 
tient; and,  however  suggestive  of  the  affections  they  may  be,  are  not  conclusive,  since  all 
may  be  produced  by  other  bladder  affections.  The  only  conclusive  evidence  to  be  ob- 
tained is  by  the  physical  examination  of  the  bladder,  or  by  the  "sounding"  of  the  patient 
with  a  metallic  sound  or  catheter,  by  the  "  ringing"  of  the  stone  against  its  end. 

To  sound  a  patient  suspected  of  stone,  the  horizontal  position  should  be  selected,  and 
the  pelvis  raised  on  a  pillow.    The  bladder  should  contain  a  few  ounces  of  urine  if  possi- 
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ble,  three  or  four  being  enough  and  eight  being  ample,  and  the  rectum  should  be  empty. 
When  the  bladder  is  empty,  some  few  ounces  of  water  should  be  injected.  For  a  child,  a 
small  metallic  bulbous  catheter  or  sound  with  a  short  sharp  curve  should  be  used  (Fig. 
374),  the  bulbous  end  being  one  size  larger  than  the  stem,  and  for  the  adult,  a  similar 
instrument  suffices  (Fig.  373). 

An  instrument  with  a  long  curve  may  glide  over  the  stone,  and  will  certainly  fail  to 
find  one  lodged  behind  the  prostate  ;  it  is,  also,  less  movable.  The  short  curved  catheter 
can  be  made  to  turn  downwards  to  explore  the  base  of  the  bladder  with  the  same  facility 
as  it  can  the  sides.  A  hollow  sound  or  catheter  is  better  than  a  solid,  as  a  stone  will 
often  be  detected  on  drawing  off  the  urine,  as  the  bladder  in  the  act  of  contracting  may 
throw  the  stone  upon  the  end  of  the  instrument,  and  thus  make  its  presence  known.  The 
catheter  should  not  have  a  stylet.  [A  solid  instrument  is  frequently  used,  and  generally 
answers  the  purpose. 


Fig.  375. 


Sound  for  examining  bladder.] 


The  instrument  should  be  warmed,  freely  oiled,  and  passed  carefully  and  slowly  into 
the  bladder,  nor  ought  its  introduction  to  give  pain.  It  should  be  at  first  pushed  well 
home  towards  the  posterior  part  of  the  organ  to  search  its  base,  and  then  turned  first  to 
one  side  and  then  to  the  other  to  search  its  sides,  the  sound  during  the  operation  being 
gradually  withdrawn  and  again  pushed  back.  When  an  enlarged  prostate  exists,  and  a 
stone  is  suspected  to  lie  in  a  pouch  behind  the  so-called  gland,  the  beak  of  the  instrument 
must  be  turned  backwards,  and  in  this  way  every  corner  of  the  bladder  can  be  examined. 
When  no  "ring"  of  the  calculus  can  be  obtained,  the  water  may  be  partially  drawn  off, 
and  by  this  manoeuvre  success  will  often  be  the  result.  In  children,  the  introduction  of  a 
linger  into  the  rectum  facilitates  at  times  the  search,  and  the  pressure  of  the  hand  above 
the  pubes,  often  facilitates  the  detection  of  the  stone. 

A  large  stone  is  generally  touched  on  the  sound  entering  the  neck  of  the  bladder,  and  a 
small  one  usually  lies  at  the  base  of  the  bladder,  either  to  the  right  or  left  of  the  median 
line.  An  encysted  stone  is  a  rarity.  A  stone  may  often  be  felt  at  one  time  and  not  at 
another ;  consequently,  when  well-marked  symptoms  exist  any  hasty  opinion  as  to  its 
absence  is  to  be  avoided.  Mr.  F.  L'Estrange,  of  Dublin,  has  invented  a  sounding-board 
to  be  fastened  to  the  top  of  the  sound  for  intensifying  the  noise  produced  by  the  instru- 
ment when  it  strikes  a  stone  in  the  bladder.    It  is  an  ingenious  instrument. 

Mr.  Napier  has  invented  a  pewter  sound,  the  surface  of  which  being  oxidized  by  nitric 
acid  is  easily  scratched  when  coming  in  contact  with  a  stone.  It  seems  to  be  of  use  when 
the  stone  is  otherwise  difficult  of  detection.  For  the  same  purpose  the  microphone  may 
possibly  prove  of  value. 

The  operation  of  sounding  ought  to  reveal  something  more,  however,  than  the  presence 
of  the  stone,  such  as  its  size  and  nature,  and  whether  more  than  one  is  present.  The  size 
is  indicated  by  the  extent  of  surface  passed  over  by  the  point  of  the  instrument ;  and  the 
nature,  by  the  noise  emitted  on  the  striking  of  the  stone,  such  hard  stones  as  the  uric  acid 
or  oxalate  of  lime,  giving  a  sharp,  clear,  ringing  sound  ;  while  the  light  and  soft  phos- 
phatic  calculi  yield  a  dull  one.  The  roughness  of  the  oxalate  of  lime  calculus  may  also 
be  generally  felt.  In  children,  with  the  finger  in  the  rectum,  the  siza  of  the  calculus 
can  often  be  readily  made  out.  The  character  of  the  urine,  as  already  pointed  out,  throws 
some  light  upon  that  of  the  calculus.  The  value  of  chloroform  in  facilitating  the  search 
for  a  stone,  more  particularly  in  children,  is  so  great,  that  it  should  almost  always  be 
employed.  In  sounding,  the  surgeon  must  not  be  misled  by  the  sensation  given  by  the 
rugous  or  roughened  bladder,  the  viscus  feeling  hard  and  uneven  to  the  end  of  the  sound, 
and  the  examination  giving  pain.  When  this  condition  is  made  out  all  sounding  should 
be  given  up,  for  the  existence  of  such  with  a  stone  is  almost  unknown. 

In  children,  the  instrument  may  strike  against  the  sacrum  or  spine  of  the  ischium  and 
mislead,  but  in  this  case  there  is  no  sound  emitted  ;  indeed,  the  surgeon  must  be  careful 
to  hear  as  well  as  to  feel  the  stone  before  he  is  satisfied  as  to  its  presence,  as  there  are 
many  affections  of  the  bladder  and  prostate  that  in  their  clinical  history  and  physical 
symptoms  simulate  those  of  stone,  but  in  none  is  any  perceptible  sound  given  when  using 
the  metallic  instrument,  as  in  stone.  The  only  unequivocal  sign  of  calculus  is  the  sound 
produced  on  striking  the  stone. 
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In  forming  a  diagnosis,  the  surgeon  should  always  remember  that  when  irritation  at  the 
neck  of  the  bladder  arises  from  stone,  it  is  referred  to  the  glans  penis ;  when  from  disease 
of  the  bladder,  to  the  organ  itself ;  and  when  from  disease  of  the  prostate,  to  the  perineum 
or  rectum. 

When  a  calculus  is  suspected  in  the  female,  a  vaginal  examination  will  often  enable  the 
surgeon  to  feel  the  foreign  body.  It  will  also  remove  all  such  sources  of  fallacy  as  are 
prone  to  follow  from  uterine  affections.  In  female  children,  a  rectal  examination  will  do 
as  well. 

Treatment  A  calculus  having  been  detected  in  the  bladder,  there  is  only  one  form 

of  treatment  which  can  be  successful,  and  that  is  its  removal ;  for,  with  rare  exceptions,  a 
stone,  if  allowed  to  remain,  will  set  up,  not  only  bladder  disease,  but  kidney  mischief, 
ending  in  death. 

A  stone  maybe  removed  by  a  cutting  operation,  lithotomy;  or  by  a  crushing  one, 
litltotrity ;  the  treatment  by  lithontriptics  and  electrolysis  has  hitherto  met  with  indiffer- 
ent success. 

In  former  times,  small  stones  were  removed  from  the  bladder  by  forceps.  Sir  B.  Brodie, 
Sir  W.  Blizard,  Boyer,  George  Bell,  and  others,  have  recorded  many  such  cases.  Sir  A. 
Cooper's  celebrated  case,  in  which  he  removed  eighty  small  stones  by  this  means,  is  well 
known  ;  but  the  practice  has  been  entirely  superseded  by  the  lithotrite. 

Lithontriptics,  or  stone  solvents,  were  used  long  before  the  composition  of  urinary 
calculi  had  been  made  known,  and  were  mostly  alkaline  remedies ;  and  the  most  cele- 
brated nostrum  of  Joanna  Stephens,  for  which  the  government  of  1739  gave  a  reward  of 
£5000,  was  composed  of  burnt  egg-shells  and  snails,  with  Alicante  soap.  Prout  showed 
the  value  of  fluid  as  a  solvent  in  calculous  affections  ;  Chevalier,  of  alkalies  ;  and  Ch.  Petit, 
more  particularly  of  the  Vichy  springs.  There  can  be  no  little  doubt,  too,  that  in  the 
lithic  acid  form  of  stone,  alkalies  have  an  undeniable  influence  in  checking  their  increase, 
if  not  in  aiding  their  solution.    In  other  stones  they  have  no  such  influence. 

Dr.  Roberts,  who  has  in  recent  years  paid  much  attention  to  this  subject  ('  Med.-Chir. 
Trans.,'  1865),  seems  to  think  that  "the  results  obtained  by  his  experiments  demand  a 
considerable  modification  of  the  prevailing  opinion  regarding  the  inutility  of  the  solvent 
treatment ;  they  suggest  an  essential  improvement  in  the  treatment  of  renal  calculi ;  they 
indicate  that  uric  acid  and  cystine,  under  certain  circumstances,  are  capable  of  solution  in 
the  bladder,  by  means  of  alkaline  salts  administered  by  the  mouth,  at  a  rate  which  admits 
of  practical  application ;  and  that  in  picked  cases  a  solvent  treatment  deserves  to  be  reso- 
lutely tried."  He  adds,  however,  "  that  the  solvent  treatment  is  only  applicable  in  those 
cases  of  vesical  calculi  in  which  the  urine  is  acid,  the  stone  not  larger,  its  composition 
known  to  be  uric  acid,  or  strongly  suspected  to  be  such."  The  best  solvents  are  the 
acetate  or  citrate  of  potash,  sufficient  doses  being  given  to  make  the  urine  neutral  not 
alkaline. 

Brodie  showed  that  an  injection  into  the  bladder  of  a  solution  of  nitric  acid,  two  or 
three  minims  to  the  ounce  of  water,  had  the  power  of  dissolving  phosphatic  calculi ;  and, 
upon  this  suggestion,  other  experimenters  have  tried  other  fluids,  such  as  weak  alkaline 
solutions  for  uric  acid  calculi,  carbonate  of  lithia,  borax,  and  acetate  of  lead,  etc. ;  but 
there  is  this  great  disadvantage  in  the  practice,  that  the  solutions  are  apt  to  irritate  the 
bladder,  and  thus  do  more  harm  than  good.  In  the  uric  acid  and  oxalate  of  lime  calculi, 
they  are  almost  useless.  In  the  phosphatic  stones,  most  surgeons  admit  the  value  of  the 
practice,  a  solution  of  diluted  nitric  acid,  3ij  to  a,  pint  of  water,  injected  into  a  bladder 
where  phosphates  are  being  deposited,  being  of  great  value  in  many  cases.  Such  a  prac- 
tice must,  however,  be  carried  out  with  great  caution. 

The  aid  of  the  galvanic  battery  has  been  employed  to  break  up  stones  by  Dr.  Bence 
Jones,  Sir  W.  O'Shaughnessy,  and  others ;  but  the  success  attending  the  experiments  has 
not  been  sufficient  to  warrant  the  recommendation  of  the  means. 

Small  stones  may  often  be  washed  out  of  the  bladder  by  means  of  the  urine  ;  and 
patients  who  are  prone  to  the  passage  of  renal  calculi  into  the  bladder,  and  to  the  forma- 
tion of  lithic  acid  or  other  gravel,  should  be  directed  once  a  day,  when  the  full  bladder 
is  about  to  discharge  its  contents,  to  arrest  the  flow  of  urine  by  holding  the  penis,  and 
then  suddenly  to  allow  the  stream  to  flow  ;  in  this  way  the  water  passing  witli  a  rush, 
carries  away  any  small  stone  or  sand  that  might  be  resting  in  the  bladder.  I  have  known 
this  practice  to  be  followed  by  good  success.  Old  men  should  do  this  on  their  hands  and 
knees.  When  a  stone  is  too  large  to  pass  in  this  way,  it  must  be  removed,  which  is  to  be 
done  by  means  of  lithotomy  or  lithotrity. 
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Lithotomy  or  Lithotrity  in  cases  of  Stone. 

Stone  in  the  bladder  in  children  may  safely  be  treated  by  lithotomy.  It  ought 
to  be  performed  as  soon  as  a  stone  has  been  detected  in  the  bladder,  for  the  dangers  of 
any  individual  case  can  be  fairly  measured  by  the  size  of  the  stone  and  the  duration  of 
the  symptoms.  The  longer  a  calculus  has  existed,  the  greater  are  the  probabilities  of 
renal  disease  complicating  the  case;  and  the  dangers  of  lithotomy,  independently  of  its 
own  special  risks,  are  mostly  due  to  the  kidney  affection.  When  the  stone  is  large,  the 
neck  of  the  bladder  may  be  so  injured  as  to  set  up  a  fatal  peritonitis,  and  hemorrhage 
may,  in  exceptional  cases,  cause  death  ;  but  in  skilful  hands,  the  operation  of  lithotomy, 
in  patients  under  puberty,  is  most  successful. 

Sir  W.  Fergusson  informs  us,  in  his  College  Lectures,  that  out  of  fifty  cases  of  lith- 
otomy in  children,  he  lost  only  two.  In  my  own  pvactice,  out  of  upwards  of  thirty  cases 
under  puberty,  I  have  lost  but  one,  and  then  the  patient  was  ten  years  old  ;  he  had  had 
symptoms  all  his  life,  and  incontinence  of  urine  for  four  years.  The  stone  was  two  ounces 
in  weight,  and  two  inches  in  diameter.  He  died  with  peritonitis  and  extreme  disorganiza- 
tion of  the  kidney. 

In  children,  therefore,  it  may  be  safely  asserted  that  success  may  with  some  confidence 
be  looked  for  after  lithotomy,  when  performed  with  care  and  skill.  "  It  may  reasonably 
be  doubted  if  better  can  be  done  before  fifteen  than  cutting  for  stone." — Fergusson. 

Lithotrity  in  a  child,  with  fine  instruments,  may  be  a  justifiable  operation  in  exceptional 
cases  when  the  calculus  is  known  to  be  very  small  ;  but,  as  a  rule,  in  patients  under 
puberty,  lithotomy  ought  to  be  selected.  In  Great  Britain,  this  practice  is  generally  fol- 
lowed by  surgeons  ;  although  in  France,  lithotrity  is  more  frequently  selected. 

In  stone  in  the  bladder  in  adults,  however,  no  such  general  rule  can  be  laid 
down,  although  it  may  safely  be  asserted  that,  whenever  a  stone  is  found  in  the  bladder 
of  a  male  adult,  its  removal  by  lithotrity  ought  primarily  to  be  entertained,  and  lithotomy 
had  recourse  to  only  when  lithotrity  is  inapplicable.  In  tolerably  healthy  subjects,  where 
the  stone  is  small  or  of  moderate  dimensions,  that  is,  about  one  inch  in  diameter,  litho- 
trity is  to  be  preferred  to  lithotomy,  as  the  danger  of  lithotomy  rapidly  increases  with 
age,  the  mortality  being  one  in  eight  betwreen  seventeen  and  forty,  one  in  four  above  that 
age.  I  have  cut  twenty -four  adult  male  subjects  with  six  deaths,  or  one  in  four ;  and 
Thompson  out  of  seventy-eight  cases  lost  twrenty-nine,  or  one  in  two  and  three-quarters. 

"  When  lithotrity  is  employed  for  stones  as  large  as  a  date  or  a  small  chestnut — and  it 
is  impossible  to  deny  the  excellent  chance  of  success  which  this  method  offers  to  the  sub- 
jects of  such  stones — a  certain,  but  still  only  small  proportion,  of  deaths  must  be  expected  ; 
and  the  rate  of  mortality  will  correspond  with  augmentation  in  the  size  of  the  stones, 
and  with  the  amount  of  existing  disease  and  age  on  the  part  of  the  patient.  Given  a 
small  stone  in  a  fairly  healthy  person,  and  success  is  certain  ;  the  possibility  of  contingency 
in  such  a  case  depending  only  on  the  presence  of  those  remote  and  excessively  rare  con- 
ditions which  will  make,  for  an  individual  here  and  there,  the  mere  passing  of  a  catheter 
a  cause  of  death.  In  an  adult  subject,  with  a  urethra  of  good  calibre,  and  not  over-irri- 
table— with  a  prostate  of  normal  size,  or,  if  enlarged,  not  over-sensitive,  or  interfering 
with  the  passage  of  the  lithotrite — with  a  bladder  fairly  healthy,  and  capable  of  contain- 
ing at  least  four  ounces  of  urine — a  moderate  stone,  and  a  patient  endowed  with  good 
health  and  an  ordinary  amount  of  pluck,  the  operation  of  lithotrity  may  be  undertaken 
with  every  prospect  of  success."  "  It  is,  however,  unwise  to  apply  as  a  rule  lithotrity  to 
any  stones  above  moderate  size  ;  and,  if  any  calculus  is  sufficiently  large  to  require  what 
is  known  as  the  fenestrated  instrument,  it  is  better  to  employ  lithotomy."  This  is  the 
conclusion  of  Sir  H.  Thompson  after  an  experience  of  422  cases  of  lithotrity  with  thirty- 
two  deaths,  or  one  in  thirteen  cases.    ('  Med.-Chir.  Trans.,'  1878.) 

AVI  len  severe  bladder  mischief  complicates  the  case,  lithotrity  is  out  of  the  question, 
and  lithotomy  should  be  selected,  although  experience  confirms  what  C.  Hawkins  has 
stated,  that  lithotrity  may  be  performed  with  success  when  the  bladder  has  been  in  a  very 
considerable  state  of  irritation,  and  secreting  much  ropy  mucus.  The  irritation  and  the 
secretion  of  mucus  diminish  as  the  operations  are  performed,  and  nearly  cease  before  the 
whole  of  the  calculus  has  been  removed.  These  cases  certainly  require  much  caution  in 
their  management ;  still  they  are  by  no  means  those  in  which  lithotrity  is  to  be  rejected. 

When  renal  disease  can  be  made  out  as  existing,  lithotrity  is  no  more  favorable  an  ope- 
ration than  lithotomy;  when  associated  with  bladder  complications,  the  cutting  operation 
is  probably  the  right  one  to  adopt,  even  if  only  as  a  means  of  giving  relief,  although,  when 
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the  stone  is  small  and  the  renal  symptoms  uncertain,  lithotrity  may  be  undertaken  with 

success. 

When  the  surgeon,  however,  on  passing  an  instrument  into  the  bladder  finds  the  ure- 
thra narrow  and  irritable,  "the  neck  of  the  bladder  and  mucous  membrane  particularly 
sensitive,  the  prostate  somewhat  large  and  so  firm  in  substance  that  it  has  been  difficult  to 
pass  a  sharp-curved  instrument ;  the  bladder  disposed  to  throw  off  its  fluid  contents ;  the 
stone  large,  perhaps  more  than  one,  and  possibly  withal  an  irritable  temperament  and  a 
want  of  moral  and  physical  courage,  it  is  to  me,  writes  Fergusson  ('  Lect.  on  Prog,  of 
Surg.,'  1867),  "very  doubtful  if  the  operation  of  lithotrity  should  be  resorted  to;" 
although,  he  adds,  "it  is  remarkable  how,  in  some,  these  conditions  become  modified  by 
care  and  preliminary  manipulative  treatment." 

Paralysis  of  the  bladder  does  not  positively  preclude  the  practice  of  lithotrity,  though 
it  necessitates  extra  care  and  gentleness  in  manipulation,  and  may  require  the  mechanical 
removal  of  the  fragments  by  a  scoop  or  Clover's  apparatus.  (Fig.  350a.)  An  enlarged 
prostate,  unless  mechanically  interfering  with  the  introduction  of  the  instrument,  is  by 
no  means  an  insuperable  bar  to  lithotrity. 

"Formerly,"  wrote  Aston  Key  (1837,  '  Guy's  Reports'),  "patients  laboring  under 
calculous  disorders  entertained  a  feeling  of  dread,  almost  amounting  to  horror,  at  the  idea 
of  having  a  stone  in  the  bladder.  But  since  the  introduction  of  lithotrity  they  no  longer 
entertain  the  dread  of  their  symptoms  depending  on  the  presence  of  a  stone,  and  when  the 
stone  is  found  they  cheerfully  make  up  their  minds  to  undergo  an  operation,  which  they 
regard  as  free  from  danger,  and  nearly  so  from  pain.  I  have  known  a  patient,  and  more 
than  one,  to  be  pleased  with  the  discovery  of  a  stone  in  the  bladder,  convinced,  as  he 
expressed  it,  that  he  could  look  for  an  easy  cure  from  the  new  operation.  The  exaggerated 
statements  of  the  advantages  of  lithotrity  have,  thus,  not  been  unattended  with  good; 
they  have  been  the  means  of  inducing  persons  to  come  forward  to  obtain  relief  when  the 
disease  was  incipient  and  the  stone  small.  Since  the  introduction  of  lithotrity  the  sur- 
geon examines  the  bladder  with  great  care,  knowing  the  importance  of  discovering  the 
calculus  at  the  earliest  period.  The  early  symptoms  of  stone  are  thus  watched  with  more 
jealousy  on  the  part  of  the  surgeon,  and  are  not  so  scrupulously  concealed  by  the  patient. 
The  advantages  of  an  early  knowledge  of  the  existence  of  a  stone,  and  of  prompt  measures 
for  its  removal  are  known  to  both.  The  result  of  this  is,  that  patients  apply  for  advice 
when  the  stone  is  small,  the  bladder  uninjured  by  its  presence,  and  the  kidneys  free  from 
disease.  In  three  persons  out  of  four  who  apply  for  advice  for  symptoms  of  calculus, 
the  size  of  the  stone  and  the  conditions  of  the  viscus  render  lithotrity  an  easy  and  a  safe 
operation." 

These  extracts  which  I  have  given  from  Aston  Key's  paper  written  forty  years  ago, 
might  have  been  from  the  pen  of  a  more  recent  writer,  as  they  most  accurately  represent 
the  advantages  of  what  was*  then  called  the  new  operation,  and  prove  how  the  great 
surgeon  who  wrote  them  recognized  its  value. 

It  would  thus  appear  that  in  children,  lithotomy  ought  to  be  the  rule,  and  lithotrity  the 
exception.  In  adults,  lithotrity  ought  to  be  the  rule  and  lithotomy  the  exception — the 
latter  operation  being  selected  only  when  the  former  is  impossible  from  some  urethral  or 
prostatic  irritability  or  mechanical  obstruction,  severe  bladder  disease,  or  a  large  stone. 
Renal  disease  in  all  cases  renders  doubtful  the  prognosis  of  any  operative  procedure,  the 
weight  of  evidence  tending  in  favor  of  a  cutting  rather  than  a  crushing  operation  under 
such  circumstances,  though  when  the  stone  is  small,  lithotrity  is  not  precluded. 

In  cases  in  which  neither  operation  can  be  recommended,  or  when  both  are  rejected,  it 
is  wonderful  how  long  patients,  the  subjects  of  stone  and  organic  disease,  by  care  and 
good  advice  will  live,  and  how  little  irritation  a  calculus  sometimes  causes;  and  though 
the  knowledge  of  this  fact  should  not  induce  a  surgeon  to  leave  alone  a  patient  who  has 
a  stone,  it  is  enough  to  enable  him  to  give  hope  and  encouragement  to  one  whose  life 
would  be  endangered  by  any  surgical  attempt  at  its  removal,  for  palliative  treatment  is, 
doubtless,  a  source  of  great  comfort  and  a  valuable  means  of  prolonging  life. 

LITHOTRITY. 

"  In  the  whole  of  my  professional  experience,"  says  Fergusson  in  his  College  Lectures, 
1807,  "I  know  not  of  a  useful  operation  which  has  been  so  shamefully  overpraised,  and 
thereby  damaged  in  character  as  lithotrity.  I  know  not  any  process  in  surgery  requiring 
more  forethought,  knowledge,  manipulative  skill,  and  after-judgment.  "  Nor  is  it 
possible,"  writes  Thompson,  "to  conduct  all  the  manipulations  with  too  much  care  and 
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gentleness."  These  opinions,  emanating  as  they  do  from  two  of  the  most  experienced 
lithotritists  of  the  present  day,  ought  always  to  be  remembered,  since  they  are  true  to  a 
degree  that  surgeons  only  who  have  had  some  experience  in  the  operation  can  appreciate. 
To  Mr.  Elderton,  a  Northampton  surgeon,  is  due  the  merit  of  being  the  first  to  construct 
an  instrument  for  the  purpose  of  crushing  a  calculus,  and  enabling  the  patient  to  pass  it 
by  the  urethra  (' Edin.  Med.  and  Surg.  Journal,'  April,  1819)  ;  but  lithotrity  was  first 
realized  as  an  operation  and  successfully  practised  by  Civiale  in  1824,  and  to  him  the 
profession  is  chiefly  indebted  for  the  operation,  though  Leroy  d'Etiolles,  Heurteloup, 
Amussat,  and  others  did  much  towards  favoring  the  practice.  It  is  probable,  however, 
to  Heurteloup  that  British  surgeons  are  mostly  indebted,  as  he  came  over  to  England 
about  1H29  and  explained  fully  to  the  profession  the  mechanism  of  his  improved  instru- 
ments and  the  steps  of  the  operation,  and,  on  the  invitation  of  Mr.  Aston  Key,  this 
instruction  was  given  in  the  theatre  of  Guy's  Hospital.  Weiss,  in  1823,  had  previously 
devised  a  screw  lithotrite,  and,  after  Heurteloup's  visit,  and  probably  from  information 
acquired  through  him,  so  improved  it,  that  all  modern  instruments  are  based  upon  that 
which  he  then  introduced.  Aston  Key,  Brodie,  Costello,  Hodgson,  Fergusson,  and 
others,  subsequently  practised  the  operation,  and,  upon  the  result  of  their  experience  with 
that  of  Civiale,  the  operation  has  become  a  recognized  one,  the  instruments  employed 
having  been  vastly  improved  and  their  use  better  understood. 

In  1829  Aston  Key  read  a  paper  on  lithotrity  at  the  Hunterian  Society,  and  the  report 
of  a  successful  case,  and  in  4  Guy's  Reports'  for  1837  will  be  found  a  masterly  paper  upon 
the  subject  by  the  same  surgeon.  In  1834,  Fergusson  also  wrote  on  lithotrity  in  the 
'  Edin.  Med.  and  Surg.  Journal,'  in  which  he  introduced  his  rack  lithotrite,  and  to  him 
as  well  as  to  Sir  B.  Brodie,  Sir  H.  Thompson,  and  Charles  Hawkins,  most  of  our  modern 
improvements  are  due. 

In  a  former  page,  the  difficult  question  was  briefly  discussed  as  to  the  class  of  cases  in 
which  lithotrity  should  be  selected,  and  in  this  the  mode  of  operation,  the  preliminary  and 
after-treatment,  remain  to  be  explained.  For  it  may  safely  be  stated,  that  no  cases 
require  more  careful  preparatory  treatment  and  more  cautious  after-treatment  than  those 
now  under  consideration. 

Starting,  therefore,  with  the  assumption  that  our  patient  is  middle-aged  and  healthy  ; 
the  stone  of  moderate  dimensions  and  not  too  hard  ;  the  urethra  of  normal  size  ;  bladder 
healthy  and  capable  of  retaining  easily  about  four  or  six  ounces  of  urine — conditions  under 
which  operative  interference  ought  to  be  most  favorable — it  is  always  well  to  keep  the 
patient  quiet  for  a  few  days,  and  to  test  the  urethra  and  bladder  as  to  their  capabilities  of 
bearing  the  mechanical  irritation  of  the  instrument  by  the  introduction  of  a  sound  ;  atten- 
tion should  be  paid  at  the  same  time  to  the  condition  of  the  secretions,  &c.  With  every 
attention,  however,  it  is  not  uncommon  to  meet  with  cases  in  which  the  mere  passage  of 
a  sound  is  followed  by  severe  local  and  constitutional  disturbance,  and  in  lithotrity,  such 
a  complication  is  most  detrimental.  On  the  other  hand,  where  irritability  exists,  the 
occasional  introduction  of  an  instrument  is  often  followed  by  relief. 

When  the  bladder  is  inflamed  and  irritated  by  the  presence  of  a  stone,  rest  is  most 
essential,  with  the  use  of  alkalies  and  the  decoction  of  the  Triticum  repens,  or  other 
drugs  suitable  for  cystitis.  When  the  urine  is  ammoniacal,  the  bladder  should  be  emptied 
and  washed  out. 

By  these  means  the  symptoms  may  subside  and  the  bladder  become  capable  of  retaining 
sufficient  urine — four  to  six  ounces — to  allow  of  the  operation  being  performed,  where 
previously  it  would  have  been  impossible. 

"  If  a  stone  be  small,  and  it  be  possible  to  make  away  with  it  at  a  single  operation,  I 
should  not  mind  advising  lithotrity  on  a  very  brief  acquaintance  ;  but  if  the  operation  is 
likely  to  require  two  or  more  sittings,  then  I  should  think  it  wise  of  the  surgeon  to  test, 
as  it  were,  his  patient's  constitution  by  a  repeated  preliminary  use  of  a  bougie  or  sound." 
— Fergusson. 

The  patient  having  been  prepared  for  operation  by  the  treatment  just  laid  down,  the 
bowels  cleared  by  a  mild  aperient  or  an  enema  the  day  before,  and  the  bladder  sufficiently 
distended  by  the  patient  retaining  his  urine  as  long  as  he  conveniently  can  before  the 
surgeon's  visit,  the  operation  may  then  be  proceeded  with. 

Operation. — The  patient  should  be  placed  upon  a  firm  horse-hair  mattress  or  sofa, 
the  pelvis  raised  by  means  of  a  pillow,  and  the  knees  slightly  raised  and  separated,  care 
being  taken  that  only  such  portions  of  the  pelvis  are  exposed  as  are  necessary  to  allow  of 
the  surgeon's  manipulation,  for  a  sudden  chill  often  acts  upon  the  bladder  and  induces  it 
to  contract  and  expel  its  contents. 
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The  instrument  selected  by  the  surgeon,  having  been  previously  well  warmed  and 
oiled,  is  then  to  be  carefully  introduced,  no  force  being  employed,  indeed,  it  may  almost 
be  allowed  to  fall  into  the  bladder  by  its  own  weight,  the  surgeon  simply  guiding  it. 

The  bladder  thus  reached  and  the  instrument  pressed  well  into  the  organ,  the  object  is 
to  seize  the  stone,  which  can  either  be  done  by  so  depressing  the  lithotrite  with  its  open 

blades  as  to  allow  of  the  stone  falling  be- 
Fig.  376.  tween  them,  or  by  turning  the  open  in- 

strument to  the  stone  and  picking  it  up. 
The  Jirst  is  the  older  and  the  more  usual 
method,  and  the  one  I  have  commonly 
adopted,  the  second  being  useful  where 
the  first  is  inapplicable,  where  the  pros- 
tate is  enlarged,  and  the  stone  rests  in  a 
hollow  behind  it.  It  grows  in  favor  with 
experience. 

I  give  the  first  or  English  method 
(Fig.  376),  in  Brodie's  words:  "The  rule 
for  seizing  the  calculus  (which  I  must 
acknowledge  to  have  first  learned  from 
witnessing  the  very  dexterous  operations 
of  Heurteloup)  is  as  simple  as  possible. 
The  patient  lying  on  his  back,  the  handle 
of  the  forceps  (lithotrite)  is  elevated, 
which,  of  course,  brings  the  convex  part 
of  the  curved  extremity  of  it  in  contact 
with  the  posterior  surface  of  the  bladder, 
Operation ofiithotrity  where  it  is  contiguous  to  the  rectum. 

The  forceps  is  then  to  be  opened  by  with- 
drawing the  sliding  blade  to  a  greater  or  less  extent,  according  to  the  probable  size  of  the 
calculus,  the  fixed  blade  being  at  the  same  time  pressed  gently  downwards  in  the  direc- 
tion of  the  rectum.  The  object  of  this  manipulation  is,  that  the  forceps,  being  below  the 
level  of  the  other  parts  of  the  bladder,  the  calculus  may  fall  into  it  by  its  own  weight, 
and  it  is  generally  successful.  If  it  should  not  do  so,  the  forceps,  without  being  moved 
from  its  situation,  may  be  gently  struck  with  the  hand  on  one  side,  or  on  its  anterior  part, 
and  the  slight  concussion  thus  communicated  to  the  bladder  will  probably  be  sufficient  to 
dislodge  the  calculus,  and  bring  it  within  the  grasp  of  the  instrument.  If  it  should  be 
otherwise,  the  forceps,  being  closed,  may  be  very  gently  and  cautiously  turned  to  one 
side  or  the  other,  so  that  the  curved  extremity  of  it  may  make  an  angle  of  25°  or  even 
30°  with  the  vertical  line  of  the  body,  then  opened  and  pressed  in  the  direction  of  the 
rectum  in  the  manner  already  described." 

"  When  the  prostate  gland  is  much  enlarged  there  is  sometimes  a  difficulty  in  seizing 
the  calculus,  arising  either  from  it  lying  under  that  part  of  the  gland  which  projects  into 
the  bladder  or  from  the  impediment  which  it  offers  to  the  elevation  of  the  handle  of  the 

instrument.  For  such  cases  the  opera- 
ting table  invented  by  Heurteloup, 
which  enables  the  patient's  shoulder 
to  be  suddenly  lowered,  is  very  conve- 
nient; or  the  same  purpose  will  be  an- 
swered sufficiently  well  if  the  patient 
be  placed  on  a  light  sofa  the  end  of 
which  may  be  raised  by  an  assistant. 
The  calculus  is  then  seized,  not  in  that 
part  of  the  bladder  which  adjoins  the 
rectum,  but  in  the  fundus,  this  being 
rendered  the  lowest  point  by  the  eleva- 
tion of  the  pelvis." 

The  second  mode  of  seizing  the  stone 
may  be  described  as  that  of  Civiale 
(Fig.  345).  It  is  thus  given  by  Sir 
H.  Thompson  :  "  Its  principle  is  the 
reverse  of  the  preceding.  By  the  posi- 
Operation  of  litkotritj-.  ■    tion  of  the  patient,  the  centre  of  the 
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bladder  and  space  beneath  it  are  selected  as  the  area  of  operation  ;  no  depression  is  made  ; 
contact  between  the  walls  of  the  bladder  and  the  instrument  is,  as  much  as  possible, 
avoided.  The  instrument  is  applied  to  the  stone  in  the  situation  which  this  naturally 
takes,  and  the  operator  carefully  avoids  moving  it,  or  any  movements  of  concussion 
whatever,  however  slight.  This  improved  method  is  in  part  due  to  the  mechanical  im- 
provements which  have  been  made  in  the  lithotrite  of  late  years.  The  method  was 
scarcely  possible  until  the  present  instruments  existed." 

"We  shall  now  consider  it  in  detail.  The  blades  having  entered  the  cavity  of  the  bladder, 
the  instrument  slides  easily  and  smoothly  down  the  trigone,  which  in  the  living  and  healthy 
organ  is  an  inclined  plane,  although  quite  otherwise  in  the  atonied  and  in  the  dead  bladder. 
In  many  cases  the  stone  is  grazed  by  the  instrument  as  it  passes,  and  the  slightest  lateral 
movement  of  the  blades,  right  or  left,  will  determine  on  which  side  it  lies.  If  so,  the  ope- 
rator is  careful  not  to  disturb  it,  but  he  inclines  the  blades  slightly  away  from  the  side  on 
which  it  lies,  carrying  the  instrument  gently  in  towards  the  posterior  wall  of  the  bladder, 
while  the  male  blade  is  slowly  withdrawn.  It  is  important  always  to  bear  in  mind  that  as 
long  as  the  blades  are  near  the  neck  of  the  bladder  the  male  blade  cannot  be  withdrawn, 
since  it  would  impinge  on  that  sensitive  part  and  cause  pain  or  injury.  Having  done  so,  he 
now  inclines  the  well-opened  lithotrite  towards  the  stone,  slowly  closes,  and  almost  cer- 
tainly seizes  it."  "  But  suppose  no  stone  was  felt  on  entering,  he  is  then  directed  simply 
to  withdraw  the  male  blade  an  inch  or  more  in  the  middle  line,  to  incline  the  blades  to 
the  right  side  about  45°,  and  then  to  close  them  without  altering  the  axis  of  the  shaft,  or 
otherwise  disturbing  the  central  position  of  the  instrument.  Thus,  in  almost  all  positions, 
the  stone  is  seized  sideways  by  the  blades  of  the  lithotrite,  and  very  rarely  by  their  ex- 
tremities. If  no  stone  is  felt,  he  then  turns  them,  opened,  to  the  left  in  a  similar  manner, 
and  then  closes  them.  Observe,  that  the  blades  are  always  to  be  opened  before  they  are 
turned,  for  this  reason:  if  the  turn  is  first  made  and  the  blades  are  subsequently  opened 
the,  chance  is  that  the  male  blade,  as  it  is  withdrawn,  will  move  the  stone  away :  whereas 
if  the  blades  are  inclined  while  open,  the  stone,  if  there,  is  almost  certainly  seized.  This 
is  one  of  the  many  apparently  minute  but  extremely  important  points  of  which  systematic 
lithotrity  is  made  up.  To  return,  it  is  very  rare  that  the  stone  will  elude  the  search  thus 
far,  but  if  it  does,  depress  the  handle  of  the  lithotrite  half  an  inch  or  so,  which  raises  the 
blades  very  slightly  from  the  floor  of  the  bladder,  and  turn  them  another  45°  to  the  left, 
bringing,  in  fact,  the  blades  horizontally  to  the  left  ;  if  successful,  turn  them  gently  to 
horizontal  in  the  right,  and  close.  These  five  positions — vertical,  right  and  left  incline, 
right  and  left  horizontal,  explore  the  bladder  fully,  middle,  right  and  left,  and  will  almost 
certainly  find  any  stone  of  moderate  size  in  a  healthy  bladder.  The  object  is,  at  the  same 
time,  strictly  to  avoid  communicating  any  jerk  to  the  instrument  or  to  the  bladder.  In 
all  these  movements,  if  properly  executed,  there  has  been  barely  contact  of  the  litho- 
trite with  the  vesical  walls  ;  at  all  events,  no  pressure,  nothing  to  provoke  undue  pain,  or 
cause  contractions  of  the  bladder.  If,  however,  there  is  an  enlarged  prostate,  causing  an 
eminence  at  the  neck  of  the  bladder,  or  depression  behind  it,  or  the  stone  is  very  small, 
or  we  are  exploring  for  some  fragment,  at  the  close  of  the  case,  which  is  suspected  to  have 
eluded  previous  search,  the  blade  may  be  reversed  so  as  to  point  downwards  to  the  floor, 
and  the  object  sought  may  then  often  be  secured  with  ease.  If  seeking  for  a  small  stone 
or  for  fragments,  we  shall  employ  a  lithotrite  with  short  blades,  which  can,  therefore,  be 
reversed  with  much  greater  ease  than  one  with  long  blades. 

"  In  order  to  do  this  properly  in  the  normal  bladder,  the  handle  of  the  lithotrite  is 
depressed  another  inch  or  so  between  the  patient's  thighs,  so  that  the  line  of  the  instru- 
ment, instead  of  being  directed  obliquely  a  little  upwards,  is  level  with,  or  even  points  a 
little  below  the  horizon  ;  the  blades,  supposed  to  have  been  already  brought  to  the  hori- 
zontal, as  before  described,  are  cautiously  turned  about  45°,  say,  to  the  right  (right 
reversed  incline),  so  as  to  point  obliquely  to  the  floor,  which  should  be  barely  felt  or  very 
lightly  touched  by  them.  No  pressure  should  be  made  on  this  part  of  the  bladder  by  any 
part  of  the  instrument,  and  it  is  easily  avoided  by  depressing  sufficiently  the  handle  of 
the  lithotrite  ;  then  close  the  blades  ;  next  turn  them  back,  that  is  upwards,  over  to  the 
left  (left  reverse  incline),  and  close.  Lastly,  they  may  be  brought  round  to  the  reversed 
vertical  position,  and  the  floor  lightly  swept ;  this  requires  the  maximum  depression  of 
the  handle,  and  is  only  necessary  to  pick  up  small  fragments  with  a  short-bladed  instru- 
ment. But  when  the  prostate  is  considerably  enlarged,  and  a  stone  or  fragments  have  to 
be  sought  behind  it,  the  lithotrite  is  reversed  without  depressing  the  handle. 

"  All  these  movements  are  to  be  executed  at  or  beyond  the  centre  of  the  vesical  cavity, 
the  proper  area  for  operating,  without  hurry,  rapid  movement,  or  any  other  which  partakes 


620 


LITHOTRITY. 


of  the  nature  of  a  jerk  or  concussion,  and,  if  in  a  fairly  healthy  bladder,  without  causing 
more  than  a  very  slight  degree  of  pain  to  the  patient.  The  operator's  eye  is  also  to  !>«•  so 
familiar  with  the  scale  marked  on  the  sliding  rod,  that  he  knows  at  a  glance  the  exact 
interval  which  it  indicates  as  existing  between  the  blades  in  the  bladder.  It  is  essential 
to  good  practice,  while  manipulating  the  lithotrite,  to  maintain  the  axis  of  the  instrument 
as  far  as  possible  always  in  the  same  direction.  The  blades  only  are  to  be  moved ;  the 
shaft  should  occupy  the  same  inclination,  unless  when  this  is  intentionally  altered.  In 
screwing  home  the  small  blade  the  operator  is  very  apt  to  move  the  lithotrite  also  at  each 
turn  of  the  screw,  unless  he  is  conscious  of  the  care  necessary  to  avoid  the  evil.  All 
lateral  movements,  all  vibration  and  concussion,  necessarily  tell  on  the  neck  of  the  bladder 
and  prostatic  urethra,  where  the  instrument  is  most  closely  embraced  and  its  mobility  is 
most  limited.  To  that  part  of  the  lithotrite  which  occupies  the  anterior  portion  of  the 
urethra  much  freedom  of  lateral  movement  is  permitted,  and  in  the  bladder  the  instrument 
is  free,  although  in  a  less  degree;  but  the  axis  or  fixed  point,  as  regards  lateral  movement, 
is  at  the  part  indicated,  which  is  also  the  most  sensitive  spot  of  the  entire  passage.  Hence 
the  aim  of  the  operator  should  be  to  produce  in  this  situation  no  motion  of  the  lithotrite 
except  that  on  its  own  axis.  Few  of  the  details  of  the  operation  require  more  practice  to 
master  than  this. 

"  There  is  one  important  rule  with  reference  to  the  situation  of  the  calculus  in  the 
bladder.  The  larger  it  is  the  more  certain  it  is  to  be  found  lying  near  the  neck  of  the 
bladder  in  the  ordinary  recumbent  position,  while  a  small  one  is  usually  detected  at  the 
back  of  the  trigone.  This  position  of  the  large  stone  requires  a  different  method,  and  it 
will  be  found  almost  invariably  successful.  The  moment  the  lithotrite  enters  the  bladder 
it  is  not  to  be  pushed  onwards  to  the  bottom  of  the  cavity.  First,  let  the  blades  be  inclined 
away  from  the  side  on  which  the  stone  is  felt,  then  push  on  the  female  portion  of  the 
instrument  only,  by  itself,  as  far  as  it  will  go,  maintaining  the  male  blade  at  the  neck  of 
the  bladder ;  it  is  now  only  necessary  to  incline  towards  the  stone,  and  it  will  be  seized 
almost  certainly  at  once.  But  if  the  operator  commences  by  pushing  on  the  whole  instru- 
ment, and  then  withdraws  the  male  blade,  according  to  the  ordinary  custom,  the  blade  is 
infallibly  drawn  against  the  large  stone,  which  it  therefore  fails  to  catch,  and  presses  it 
back  against  the  neck  of  the  bladder,  producing  pain,  irritation,  and  perhaps  bleeding; 
this  is  a  practical  rule  of  importance." 

Such,  then,  in  the  main,  is  the  method  of  Civiale  for  finding  the  stone.  It  is,  doubt- 
less, an  admirable  one,  and,  in  skilled  hands,  is  at  least  equal  to  the  English  method. 
For  my  own  part,  I  have  a  preference  for  the  English  plan,  having  been  originally  taught 
it  by  Mr.  Aston  Key,  and  practised  it  since  with  good  success.  I  have,  however,  fol- 
lowed Civiale's  method  when  the  prostate  was  large,  and  the  stone  failed  to  fall  readily 
into  the  open  blades  of  the  instrument,  also  in  crushing  fragments.  In  fact,  the  practical 
surgeon  must  understand  both  methods,  and  employ  one  or  other  according  to  the  neces- 
sities of  the  case  in  hand.  Where  gentleness  is  carried  out  and  the  bladder  is  not  pressed 
upon  or  irritated  by  the  instrument,  either  method  is  good ;  without  gentleness  and  dis- 
crimination both  are  equally  injurious.  In  the  English  plan,  the  main  point  to  observe  is 
to  maintain  the  female  blade  as  quiet  as  possible,  and  sufficiently  depressed  to  allow  of  the 
male  blade  being  drawn  forward  without  affecting;  the  neck  of  the  bladder.    With  this 
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caution  a  large  stone  may  be  crushed  with  but  little  pain  or  vesical  irritation  ;  without  it, 
the  first  attempt  to  open  the  lithotrite  will  be  resisted  by  the  bladder,  and  the  intention  of 
the  operator  frustrated. 

The  stone  having  been  seized — its  size  gauged  by  the  markings  on  the  handle  of  the 
instrument — it  is  to  be  crushed,  and  when  the  irritation  caused  by  the  operation  is  slight, 
this  may  be  repeated  three,  four,  or  more  times ;  under  other  circumstances,  one  or  two 
crushings  are  sufficient.  Where  the  bladder  is  irritable,  the  stone  of  good  size,  and  it  is 
probable  that  several  operations  will  be  required,  it  is  possibly  a  wise  plan  to  do  but  little 
at  the  first  sitting ;  looking  upon  it  as  a  tentative  step,  and,  when  no  bad  result  follows, 
the  second  operation  may  be  more  prolonged  and  effectual. 

When  the  stone  is  small,  one  sitting  will  often  suffice  to  crush  it  up.  I  have,  however, 
on  several  occasions,  in  healthy  subjects  with  sound  bladders,  been  tempted  to  crush  into 
fragments  at  one  sitting,  stones  upwards  of  an  inch  in  diameter,  and  have  had  no  reason 
to  regret  it.  Indeed,  on  this  point  no  general  law  can  be  laid  down.  What  may  be  wise 
in  one  case  would  be  indiscreet  in  another,  and  what  may  safely  be  undertaken  under  cer- 
tain circumstances  would  be  hazardous  under  others. 

In  a  middle-aged  adult,  with  a  healthy  bladder  and  prostate,  a  large  stone  may  often 
be  rapidly  crushed.    In  an  old  man  with  an  enlarged  prostate,  the  sittings  ought  always 
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to  be  short.  When  the  bladder  is  irritable,  little  should  be  done  at  one  sitting.  When 
the  reverse,  more  may  be  undertaken  with  confidence. 

On  removing  the  lithotrite,  the  surgeon  should  observe  that  the  male  blade  is  screwed 
well  home. 

Opinions  differ  with  respect  to  the  removal  of  the  fragments ;  most  surgeons  prefer 
leaving  this  to  the  natural  action  of  the  bladder,  and  in  this  view  my  own  opinions  tend, 
and  I  have  usually  practised  it,  but  Sir  W.  Fergusson  advocated  instrumental  interference. 
"  I  have  generally,"  he  wrote,  "  as  a  first  step  introduced  a  lithotrite  of  considerable  size, 
equal  to  a  No.  10  or  11  bougie,  and  broken  the  stone  into  various  fragments.  Next  I  have 
taken  the  smaller  lithotrite,  attacked  these  fragments,  and  then  have  used  a  small  scoop, 
with  the  object  of  removing  several  fragments,  so  that  the  patient  might  have  satisfactory 
evidence  that  the  stone  had  been  crushed.  In  a  few  days  after,  the  small  crusher  and 
scoop  have  again  been  used,  particularly  the  scoop,  wherewith  the  fragments,  when  found 
sufficiently  small,  have  been  extracted  singly  or  two  or  three  at  a  time.  Thus,  instead 
of  waiting  for  the  spontaneous  escape  of  the  broken  portions,  a  process  usually  both  uncer- 
tain and  tardy,  they  have  been  got  rid  of  by  direct  and  precise  surgical  interference.  By 
this  means  a  stone  may  be  removed  with  a  rapidity  little  short  of  the  time  needful  for 
lithotomy." 

"  Occasionally,  when  over-anxious  for  a  rapid  cure,  I  have  extracted  fragments  rather 
too  large  to  come  rapidly  along  the  urethra,  particularly  in  the  prostatic  or  membranous 
portion,  or  at  the  triangular  ligament.  In  some,  when  the  urethra  nearest  the  neck  of  the 
bladder  has  been  rather  roughly  used,  there  has  been  considerable  irritation."  But  "  in 
many  instances  I  have  been  able  to  effect  one  or  two  operations  within  ten  days,  which, 
according  to  custom,  would  take  weeks  or  possibly  months."  In  paralysis  of  the  bladder 
this  practice  is  also  proved  by  Fergusson  to  be  of  great  value  ;  indeed,  he  states  that  "  such 
a  condition  is  positively  favorable  to  that  process,  lor  there  is  generally  in  such  cases  an 
apathetic  state  of  the  mucous  membrane  which  permits  of  the  free  use  of  instruments 
required  for  the  removal  of  fragments."  That  the  process  must  be  followed  with  caution, 
the  experience  of  the  able  surgeon  I  have  quoted  is  a  sufficient  proof.  On  his  high 
authority  I  now  recommend  it. 

In  the  majority  of  the  cases  of  lithotrity  that  have  fallen  into  my  hands,  I  have  left  the 
discharge  of  the  fragments  to  natural  processes,  and  had  no  reason  to  regret  it.  In  all, 
success  followed  the  practice.  In  one  only  have  I  subsequently  had  to  perform  lithotomy. 
Where  the  prostate  is  enlarged  and  the  fragments  prevented  from  passing,  Fergusson's 
plan  of  removing  them  by  the  scoop  or  small  lithotrite  is  a  good  one,  and,  for  the  same 
purpose  Clover's  ingenious  instrument  (Fig.  350a)  may  be  used.  It  is  based  on  the  same 
principle  as  one  employed  by  Sir  P.  Crampton,  and  is  a  catheter  with  a  large  eye  to  admit 
fragments,  fitted  closely  into  a  glass  receiver,  and  an  exhausting  india-rubber  bottle  at  the 
end.  I  have  used  this  on  many  occasions  with  satisfactory  success.  I  adopt  at  times  the 
practice  I  have  been  in  the  habit  of  using  for  washing  out  the  bladder,  and  employ  a  long 
piece  of  tubing  fitted  on  to  the  end  of  the  catheter,  the  tubing  acting  as  a  siphon  and 
evacuating  the  contents  of  the  bladder  with  great  facility  (Fig.  352).  I  am  disposed  to 
think  this  method  may  be  practised  more  extensively  with  advantage.  Since  writing  this, 
I  find  Professor  Dittell,  of  Vienna,  has  advocated  a  like  practice  ('  Practitioner,'  March, 
1871). 

The  sitting  having  been  brought  to  a  close,  the  patient  should  be  well  covered  up  in  bed, 
and  a  tumblerful  of  warm  wine-and-water,  or  brandy-and-water  given,  this  practice  having 
a  tendency  to  check  the  rigor  that  so  often  follows  the  operation.  The  patient  should  not, 
if  possible,  make  water  for  some  short  time  afterwards,  and  he  should  then  make  it  in  the 
recumbent  posture,  care  being  taken  that  the  chamber  into  which  the  water  passes  is 
covered  with  a  layer  of  muslin  to  catch  such  fragments  of  stone  as  may  pass. 

After  twelve  hours  of  the  recumbent  position,  if  no  unusual  irritability  of  bladder  exists, 
the  patient  may  get  up. 

The  second  operation  may  be  performed  within  three  or  four  days  of  the  first  when  no 
bladder  symptoms  exist ;  but  where  these  are  present,  or  have  become  aggravated,  a  longer 
interval  should  be  allowed ;  a  week  or  ten  days  being  sufficient.  The  same  may  be  said 
for  all  subsequent  sittings. 

When  a  fragment  becomes  impacted  in  the  urethra  and  produces  retention,  it  should 
either  be  gently  pushed  back  into  the  bladder  with  a  large  catheter  or  removed  with  ure- 
thral forceps.  These  fragments  not  only  produce  retention  at  times,  but  epididymitis, 
from  irritation  of  the  caput  gallinaginis. 

"H  ith  respect  to  the  use  of  chloroform  in  lithotrity,  there  can  be  no  doubt  that  it  may 
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under  some  circumstances  be  given  with  great  advantage,  although  when  the  patient  has 
good  pluck,  there  is  no  reason  why  it  should  be  administered;  but  the  same  care  and 
gentleness  should  be  observed  in  an  unconscious  as  in  a  conscious  subject,  and  with  it,  no 
more  harm  to  the  bladder  is  likely  to  accrue. 

With  respect  to  the  nature  of  the  implements  employed  in  crushing  a  stone,  lightness 
combined  with  strength  are  the  two  essentials  ;  each  part  should  work  very  smoothly  upon 
the  other,  and  the  means  employed  to  change  the  action  of  the  instrument  from  the  sliding 
movement  of  the  blades  to  the  screw  should  be  as  simple  as  possible.  Civiale  originally 
employed  a  three-pronged  instrument,  but  at  the  present  time  the  screw,  as  originally 
invented  by  Hodgson,  improved  by  Weiss,  and  adopted  by  Sir  B.  Brodie,  Key,  and  others 
is  the  more  common  form  of  mechanical  power  employed.  The  mode  of  its  application 
however,  has  been  greatly  improved  in  recent  times,  the  instruments  of  Weiss,  Charriere, 
and  Matthews  supplying  us  with  everything  the  surgeon  could  desire.  One  made  by  Mat- 
thews, of  Carey  Street,  and  figured  below,  is  the  one  I  prefer.  It  is  based  on  the  move- 
ment employed  by  Charriere  and  Weiss,  and  has  a  movable  handle,  which  enables  the 
surgeon,  when  employing  the  English  mode  of  seizing  the  stone,  to  keep  the  female  blade 
of  the  instrument  perfectly  steady.  The  instrument  is  worked  by  the  screw,  and  the 
change  from  the  screw  to  the  sliding  movement  is  made  rapidly  by  simply  moving  the 
thumb-plate — this  plate  being  fixed  in  the  required  position  by  screw  catches  (Fig.  378). 


Fig.  378. 


The  lithotrite. 


The  blades  of  the  instrument  may  be  either  fenestrated  at  their  ends  to  facilitate  the 
breaking  of  the  calculus,  though  such  instruments  are  not  now  much  employed  ;  or  flat- 
tened and  plain,  with  roughened  male  blades  for  powdering  or  crushing  the  pieces.  These 
latter  instruments,  made  very  small  and  slight,  have  been  called  scoops. 

Sir  W.  Fergusson  used  the  rack-and-pin  instrument  he  invented  in  1834.  and  it  is  very 
serviceable.  In  his  hands  it  answered  every  purpose,  as  it  would  in  any  other  hands  had 
they  sufficient  pi'actice  to  render  its  application  easy  ;  for  in  lithotrity  more  than  in  any 
other  operation,  it  is  most  important  that  the  surgeon  should  make  himself  perfectly  fami- 
liar with  the  instrument  he  employs  ;  none  being  justified  in  attempting  to  crush  a  stone 
in  the  bladder  of  a  living  patient  until  by  practice  he  has  learnt  to  have  a  perfect  com- 
mand over  his  instrument  and  a  thorough  knowledge  of  its  capabilities;  theory  being  of 
little  value  to  the  lithotrotist,  and  manual  dexterity  is  only  obtainable  by  practice.  A  com- 
plete description  of  every  form  of  lithrotite  employed,  as  well  as  a  history  of  the  operation, 
can  be  found  in  Sir  H.  Thompson's  admirable  work  on  lithotomy  and  lithotrity. 

[Lithoeapaxy,  or  Rapid  Lithotrity  with  Evacuation  of  the  Fragments. 

Though  various  operators  had  advocated  methods  of  removing  the  fragments  after  crush- 
ing the  stone,  the  tendency  of  the  profession,  until  recently,  was  to  break  up  the  calculus 
at  a  number  of  sittings  and  depend  for  the  most  part  upon  the  extrusion  of  the  particles 
during  urination.  Dr.  Henry  J.  Bigelow,  of  Boston,  a  few  years  ago  described  and  gave 
prominence  to  the  process  which  he  calls  litholapaxy,  or  rapid  lithotrity  with  evacuation 
of  the  fragments.  He  crushes  the  stone  at  one  sitting  by  repeated  applications  of  the 
lithotrite,  even  if  it  require  some  hours,  and  then,  with  an  apparatus  similar  to  Clover's, 
washes  out  the  fragments  by  means  of  an  elastic  bulb  and  reservoir  attached  to  a  catheter 
of  large  calibre.  He  has  also  devised  a  special  form  of  lithotrite,  though  any  form  of 
crusher  that  will  reduce  the  stone  to  fine  particles  is  available. 

This  operation  at  once  removes  all  calculous  fragments,  and  would  on  general  principles 
seem  preferable  to  ordinary  lithotrity,  which  converts  one  stone  into  many  smaller  ones 
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and  leaves  all  in  the  bladder.  The  amount  of  manipulation  requisite,  and  the  large  instru- 
ments employed,  may  at  times  however  render  the  method  inappropriate. 


Fig.  379. 


Billow's  lithotrite.  e.  Male  blade,  presenting-,  on  alternate  sides,  triangular  notches.  The  small  portion  of  debris  not 
discharged  laterally  by  these  notches  is  driven  through  the  slot  in  the  female  blade.  /.  Slot  in  the  female  blade. 

The  experience  of  Dr.  Bigelow,  Sir  Henry  Thompson,  and  many  others  who  have 
employed  it,  shows  that  it  has  great  advantages  in  suitable  cases. 


Fig.  380.  Fig  381. 


Clover's  evacuating  apparatus.  Bigelow's  evacuating  apparatus  for  litholapaxy.    a  Elastic 

bulb  and  glass  receptacle  with  brass  cap  for  debris,  b.  Kubber 
tube  two  feet  in  length,    c.  Evacuating  tube  of  silver. 

The  articles  of  Bigelow  and  of  Keyes,  in  the  American  Journal  of  the  Medical 
Sciences,  will  give  the  reader  any  additional  information  he  may  desire  on  this  subject. 
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The  latter  gentleman  lias  published  in  the  number  for  April,  1880,  a  table  of  cases  which 
deserves  careful  study.  It  is  perhaps  yet  too  early  for  us  to  determine  the  exact  value 
of  the  operation,  since  its  advocates  and  opponents  have  scarcely  had  sufficient  time  to 
overcome  prejudice  by  experience  J.  B.  R.] 

LITHOTOMY. 

In  children,  where  lithotrity  is  inapplicable,  and  in  adults,  when  lithotrity,  for  reasons 
already  given,  ought  not  or  cannot  be  applied,  lithotomy  must  be  employed,  and  lateral 
lithotomy  is  doubtless  the  best,  as  it  is  the  most  useful  operation.  "  In  children  it  is  difficult 
to  mention  any  operation  in  surgery  so  uniformly  successful  as  lithotomy  is.  The  incomplete 
development,  and  the  consequently  little  susceptibility  of  the  parts  involved — the  small 
size  of  the  vessels,  and  the  little  risk  of  hemorrhage — the  yielding  nature  of  the  textures, 
rendering  force  unnecessary  in  the  extraction  of  the  stone — are  circumstances  that  com- 
bine to  divest  the  operation  of  much  of  the  danger  that  surrounds  it  when  performed  in 
the  adult.  From  childhood  to  the  age  of  puberty  the  dangers  can  hardly  be  said  to  in- 
crease. Boys  of  thirteen  years  of  age  suffer  scarcely  more  from  the  operation  than  chil- 
dren, and  for  the  same  reason.  Seeing,  then,  that  so  little  risk  and  suffering  attend 
lithotomy  in  children,  it  is  difficult  for  us  to  find  an  equally  safe  and  efficient  substitute  ; 
it  can  scarcely,  indeed,  be  said  to  be  required." — Aston  Key. 

In  the  adult  male,  lithotomy  is  rarely  resorted  to  until  the  surgeon  becomes  convinced 
that  the  removal  of  the  stone  by  lithotrity  is  inapplicable,  or  has  failed ;  at  least,  such  has 
been  the  practice  at  Guy's  Hospital  for  many  years,  and  taking  the  average  of  cases  of 
stone  in  the  adult  admitted,  half  only  have  been  subjected  to  lithotomy.  In  private  prac- 
tice, the  proportion  of  cases  of  lithotomy  to  lithotrity  is  much  smaller,  patients  applying 
for  advice  at  an  earlier  period.  From  this  fact,  the  worst  cases  of  stone  are  alonj  sub- 
mitted to  the  cutting  operation,  and.  as  a  consequence,  the  mortality  is  high. 

"  It  is  probable,"  writes  Birkett,  'Guy's  Rep.,'  1867,  "  that  the  rate  of  mortality  after 
lithotomy  must  henceforth  always  appear  higher  than  formerly,  in  consequence  of  so  many 
of  the  patients  suffering  with  stone  who  might  have  been  cut  successfully,  being  those 
now  selected  for  the  performance  of  lithotrity.  In  point  of  fact,  the  very  cases  which 
swelled  the  list  of  successful  results  no  longer  appear  in  the  category  of  those  submitted 
to  the  cutting  operation  ;  but,  on  the  contrary,  those  patients  too  ill  to  recover  from 
lithotrity  frequently,  as  a  last  resource,  submit  to  lithotomy  and  perish."  At  Guy's 
lithotrity  being  the  rule  in  adults  and  lithotomy  the  exception,  the  mortality  of  the  latter 
operation  in  adults  is  one  in  three,  whereas  in  places  where  lithotrity  is  little  practised,  it 
is  one  in  five. 

Lateral  lithotomy,  or  the  operation  of  Raw,  Jaques,  and  Cheselden  is,  without 
doubt,  the  favorite  means  of  extracting  a  stone  from  the  bladder  among  modern  surgeons, 
assuming  that  lithotrity  is  inapplicable  or  inadvisable.  As  an  operation,  it  has  been  nobly 
planned;  and  to  see  it  performed  with  skill  and  precision  is  still  a  sight  which  affords 
gratification  to  the  youngest  as  well  as  the  oldest  surgeon.  In  my  student  days,  to  see 
Aston  Key  cut  for  stone  was  an  event  which  I  now  fondly  think  over  with  pleasure  and 
admiration  :  and  the  memory  of  the  skill  and  precision  of  his  acts  in  this,  as  in  all  other 
operations,  is  still  before  me  as  a  standard  of  perfection  at  which  all  should  aim. 

These  remarks  are  not  inapplicable  as  a  preface  to  the  subject  of  lateral  lithotomy;  for 
Key's  use  and  advocacy  of  the  straight  staff  in  that  operation  have  so  influenced  all  his 
successors  that  up  to  the  present  day  "Key's"  operation  is  the  one  usually  performed  at 
Guy's,  the  exceptions  to  this  rule  being  so  rare  as  not  to  be  named.  The  success  which 
has  attended  this  practice  has  been  very  good;  when,  indeed,  compared  with  that  furnished 
from  other  sources,  it  seems  so  remarkable  that  it  is  difficult  to  arrive  at  any  other  con- 
clusion than  that  the  mode  of  operation  has  something  to  do  with  it ;  for,  taking  the  most 
reliable  statistics — the  Norwich  408  cases,  in  subjects  under  puberty,  and  Thompson's 
8G8,  eliminating  the  Guy's  cases — the  mortality  was  1  in  every  14^  cases  ;  whilst  of  Guy's 
cases  and  Key's  operation  during  seventeen  years,  3  deaths  occurred  in  171  cases,  that  is, 
1  in  57  cases,  the  success  being  four  times  greater. 

In  children  under  five  years  of  age,  these  points  are  still  more  strongly  marked,  as  out 
of  400  cases  tabulated  by  Thompson,  the  mortality  was  1  in  every  13^;  the  Norwich  not 
being  quite  so  good  ;  whilst  at  Guy's,  after  Key's  operation,  in  my  old  table,  it  was  1  in 
23^  out  of  73  cases,  and  more  recently,  during  seventeen  years,  ending  in  1874,  100  ])«- 
tients  have  been  cut  consecutively  without,  a  death. 

This  success  is  certainly  more  striking  than  I  anticipated  when  I  began  the  comparison, 
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and  must  in  a  measure,  if  not  altogther,  be  ascribed  to  the  greater  safety  of  Key's  opera- 
tion. 

I  propose  now  to  describe  the  operation  of  lateral  lithotomy,  and  I  shall  do  so  after  what 
I  believe  to  be  the  best  method,  that  of  "  Key,"  giving  also  that  with  the  curved  staff. 
But,  first  of  all,  as  to  the  instruments  required. 

The  staff,  whether  straight,  as  in  Key's  operation,  curved  as  in  others  (Fig.  382),  or 
rectangular,  mast  be  regarded  as  a  director.  It  is  a  means  the  surgeon  employs  to  guide 
his  knife  into  the  bladder,  and  I  may  say  with  Key,  that  "  the  advantage  of  a  straight 
over  a  curved  line  as  a  conductor  to  a  cutting  instrument  is  too  obvious  to  require  any 


Fig.  382. 


comment.  Is  it  surprising  that  the  blind  should  err  in  a  crooked  path  ?"  Key's  staff  is 
blunt-pointed  as  a  sound,  and  more  deeply  grooved  than  the  common  staff,  to  prevent  any 
risk  of  the  knife  slipping  out;  the  groove  is  in  the  centre  of  the  staff,  not  at  one  side  as  in 
the  ordinary  curved  one,  and  it  runs  to  within  half  an  inch  of  the  end.  "  Its  chief 
superiority,"  writes  Key,  "  consists  in  allowing  the  surgeon  to  turn  the  groove  in  any 
direction  he  may  wish." 

The  staff  must  vary  in  length  and  size  according  to  the  age  of  the  patient  and  size  of 
the  urethra,  it  being  well  to  use  as  large  a  one  as  will  pass  readily  down  the  urethra. 

The  knife  varies  much  with  the  fancy  of  the  operator.  That  employed  by  Key  (Fig. 
383)  and  his   successors   resembles  in 


Fig.  383. 
from  Fergussoit 


form  a  common  scalpel,  but  is  longer  in 
the  blade,  and  slightly  convex  in  the 
back  near  the  point,  to  enable  it  to  run 
with  more  facility  in  the  groove  of  the 
director.  Different  sizes  are  required  for 
a  child  and  an  adult. 

The  knife  as  employed  by  Sir  W.  Fer- 
gusson  (Fig.  383)  is  given  as  a  type  of 
that  required  for  the  curved  staff. 

A  probe-pointed  bistoury  or  blade  with 
a  round  point  is  sometimes  of  use  to  enlarge  the  vesical  opening  when  not  made  free 
enough,  or,  to  give  vent  to  a  large  stone. 

Lithotomy  forceps  should  be  made  of  several  shapes  and  sizes,  and  a  scoop  (Fig. 
384)  ought  also  to  be  at  hand.    It  is  used  by  passing  it  behind  the  stone  and  fixin^  it 


Key  's  Knife 


Fig.  384. 


Lithotomy  scoop. 

there  by  the  pressure  of  the  left  index-finger,  the  instrument  with  the  two  hands  being 
withdrawn  with  the  stone. 

^\  hen  the  perineum  is  very  deep,  and  some  extra  guide  is  required  by  the  surgeon  for 
the  introduction  of  his  forceps  into  the  bladder  and  the  extraction  of  the  stone,  the  blunt 
40 
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gorget  (Fig.  385)  may  be  used,  the  instrument,  guided  by  its  beak,  being  passed  into  the 
bladder  upon  the  staff,  and  upon  this  the  forceps  can  readily  be  introduced. 
The  gorget  is  never  needed  in  children,  but  in  adults  it  is  often  of  great  use. 


Fig.  3S5. 


The  blunt  gorget. 


Fig.  386. 


Lithotomy  bracelets. 

sliould  be  perpendicular. 


The  operation  The  surgeon  having  decided  upon  his  operation,  selected  his  instru- 
ments, and  seen  that  he  has  at  hand  everything  he  may  require,  having  also  obtained  the 

help  of  three  if  not  four  assistants  besides  the  chloroformist, 
proceeds  to  place  his  patient. 

A  narrow  but  well-raised  table  should  be  employed,  so 
that  the  patient's  perineum  and  the  surgeon's  face  should  be 
nearly  on  the  same  level.  The  patient  should  be  placed  on 
his  back  with  his  thighs  flexed  upon  the  pelvis  and  the  legs 
upon  the  thighs,  the  hands  of  the  patient  being  made  to  grasp 
his  feet,  and  fastened  in  such  a  position  by  the  figure  of  8 
bandage,  the  padded  bracelets  and  anklets,  as  seen  in  Fig. 
386,  or  Clover's  crutch.  The  neck  ligature  is  never  re- 
quired. Children  need  not  be  fastened,  but  it  is  more 
prudent  for  adults ;  although  some  surgeons,  since  the 
introduction  of  chloroform,  have  given  up  the  practice 
under  all  circumstances.  The  shoulders  should  be  well 
raised,  the  knees  separated,  and  the  pelvis  kept  well  down 
upon  the  table  by  two  assistants  ;  the  surgeon  should  also 
see  that  the  patient  is  quite  straight,  the  line  of  the  umbili- 
cus being  the  best  guide  to  this  position.  The  perineum 
The  surgeon  may  then  pass  the  staff,  and  having  introduced  it 
well  into  the  bladder,  and  felt  as  well  as  heard  the  stone,  he  is  to  intrust  it  to  the  hands 
of  an  assistant,  one  who  can  confidently  be  relied  upon  to  hold  it  in  the  position  in  which 
the  surgeon  has  placed  it,  and  who  will  not  draw  it  forwards  in  any  degree.     This  point 

is  of  importance,  for  there  is  good  reason  to 
[Fig.  387.  believe,  that  many  of  the  mishaps  connected 

with  the  operation  are  due  to  the  staff  having 
been  partially  withdrawn  from  the  bladder 
by  an  assistant,  who  perhaps  in  stooping 
forward,  tries  to  get  a  sight  of  the  operator's 
movements. 

When  the  straight  staff  is  used,  it  is  to  be 
held  well  up,  with  the  handle  slightly  tilted 
towards  the  operator  ;  and,  when  the  curved 
staff  is  employed,  some  surgeons  like  it  to 
be  well  hooked  up  against  the  symphysis, 
but,  under  all  circumstances,  it  is  to  be  held 
steadily. 

The  surgeon  will  probably  have  seen  that 
[the  rectum  has  been  emptied  and  that]  the 
perineum  has  been  shaved,  and  before  he 
operates  have  examined  the  prostate  per  rec- 
tum and  scanned  the  perineum.  The  oper- 
ator may  then  proceed  with  the  first  step  "1 
the  operation,  viz.,  to  lay  bare  the  staff,  to 
expose  the  groove  of  the  director,  that  is  to  guide  his  knife  into  the  bladder  ;  and  the  point 
at  which  this  opening  is  desired  is  at  the  membranous  portion  behind  the  bulb  and  in  front 
of  the  prostate  ;  Blizard,  Martineau,  Stanley,  Key,  and  Fergusson,  all  laying  stress  upon 
this  important  point.  With  this  view,  the  perineal  incision  is  to  be  made,  and  in  lateral 
lithotomy  this  is  usually  situated  on  the  left  side,  the  line  of  incision  lying  from  the  left 
of  the  median  line  of  the  perineum  downwards,  backwards,  and  outwards,  midway  between 


Position  of  patient  and  line  of  incision  in  lateral 
lithotomy.] 
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the  anus  and  the  left  tuber  iscliii.  The  incision  is  usually  from  three  to  three  and  a  half 
inches  long.  Some  surgeons  commence  the  cut  an  inch  in  front  of  the  anus  ;  others  fix  it 
at  one  and  a  quarter  to  one  and  three-quarters,  but  this  point  is  not  one  of  primary 
importance.  The  object  of  the  incision  is  to  make  a  free  external  opening,  to  enable  the 
Burgeon  to  reach  the  groove  of  the  staff  at  the  part  indicated,  and  allow  subsequently  of 
the  removal  of  the  stone,  and  a  point  midway  between  the  scrotum  and  anus  is  probably 
the  best  guide  to  follow  ;  the  length  of  the  perineal  region  varying  greatly  in  different 
subjects. 

In  making  this  perineal  incision,  the  left  thumb  of  the  operator  should  be  firmly  fixed 
above  the  point  at  which  the  knife  is  to  be  introduced  ;  and  it  is  well  for  the  surgeon,  with 
the  finger  of  the  left  hand,  to  hold  the  staff  firmly  at  the  root  of  the  penis  at  the  same 
time.  The  point  of  the  knife  may  be  well  introduced  into  the  soft  parts  in  the  line  of  the 
director,  and  the  tissues  freely  divided  in  the  cut  downwards,  a  second  or  third  touch  of 
the  knife,  being  made  to  complete  the  section.  If  these  be  made  too  low  the  rectum  is 
liable  to  be  wounded.  In  this  incision  the  perineal  triangle  and  ischiorectal  space  are 
laid  open,  and  the  skin  and  fascia  with  the  transverse  perineal  muscle  and  its  artery 
divided. 

The  surgeon  having  exposed  the  groove  of  the  director  (staff)  that  is  to  guide  his  knife 
into  the  bladder,  should  then  proceed  to  the  second  step  of  the  operation.  For  this  pur- 
pose, when  the  curved  staff  is  used,  he  should  introduce  the  forefinger  of  his  left  hand  into 
the  wound,  and  feel  for  the  staff  behind  and  to  the  left  of  the  bulb,  and  having  clearly 
made  out  the  two  edges  of  the  groove  and  along  his  nail  between  them,  he  should  introduce 
the  point  of  his  knife  upon  the  nail  of  the  finger  into  the  groove,  and  having  clearly 
divided  the  tissues  sufficiently  to  make  him  confident  that  the  point  of  the  knife  is  well 
into  the  groove  of  the  staff,  complete  his  deep  section  by  pushing  the  knife  along  the 
groove  of  the  staff  into  the  bladder,  lateralizing  it  to  divide  the  left  lobe  of  the  prostate 
and  neck  of  the  bladder  sufficiently  (Fig.  388).    This  step  being  performed  in  Key's 


•   Fig.  388. 


Lateral  lithotomy  with  a  curved  staff. 


operation  as  follows:  "  The  point  of  the  knife  being  kept  steadily  against  the  groove,  the 
operator  with  his  left  hand  takes  the  handle  of  the  director,  and  lowers  it  till  he  brings 
the  handle  to  the  elevation  described  in  Fig.  389,  keeping  the  right  hand  fixed;  then  with 
an  easy,  simultaneous  movement  of  both  hands  the  groove  of  the  director  and  the  edge  of 
the  knife  are  to  be  turned  obliquely  towards  the  patient's  left  side;  the  knife,  having  the 
proper  bearing,  is  now  ready  for  the  section  of  the  prostate;  at  this  time  the  operator 
should  look  to  the  exact  line  the  director  takes,  in  order  to  carry  the  knife  safely  and 
slowly  along  the  groove,  which  may  now  be  done  without  any  risk  of  the  point  slipping 
out." — Key. 

"  In  the  majority  of  cases  it  will  merely  be  necessary  to  pass  the  knife  along  the 
director,  and  having  cut  the  prostate  to  withdraw  it  without  carrying  it  out  of  the  groove, 
varying  the  angle  according  to  the  age  of  the  patient,  the  width  of  the  pelvis,  and  size  of 
the  stone.  As  the  direction  in  which  the  prostate  should  be  divided,  in  order  to  adhere 
to  Cheselden's  operation,  is  obliquely  downwards  and  outwards,  increasing  the  angle  at 
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which  the  knife  enters  the  bladder  will  incur  no  risk  of  wounding  the  pubic  artery.  The 
knife  may  be  conducted  with  deliberate  care  into  the  bladder,  the  resistance  afforded  by 
the  prostate  will  be  readily  felt,  and  the  hand  of  the  operator  should  be  checked  as  soon 
as  he  feels  the  prostate  has  given  way." — Key. 

The  surgeon  knows  when  he  has  entered  the  bladder  by  the  absence  of  resistance,  and 
occasionally  by  a  rush  of  urine.  He  should  remember,  however,  that  some  urine  will 
escape  so  soon  as  the  urethra  has  been  opened,  and  not  be  misled  by  the  fact.  The  angle 
which  the  knife  makes  with  the  staff,  regulates  the  size  of  the  incision  into  the  neck  of  the 
bladder.  When  the  knife  is  in  a  line  with  the  staff,  the  incision  will  be  limited ;  the 
larger  the  angle  the  knife  makes  with  the  staff,  the  larger  will  be  the  wound. 

As  a  rule,  a  large  wound  can  be  of  no  advantage  unless  the  stone  is  very  large.  A 
small  wound,  however,  is  a  disadvantage  when  the  stone  is  of  medium  size;  for  although 
the  neck  of  the  bladder  is  capable  of  a  good  deal  of  dilatation  under  moderate  force,  any 
severe  laceration  of  the  prostate  is  almost  certain  to  be  followed  by  bad  results.  Surgeons 


Fig.  389. 


Lateral  lithotomy  with  Key's  straight  staff.    Taken  from  Key's  works. 


differ  much  upon  this  point,  some  recommending  dilatation  in  preference  to  free  incisions 
into  the  neck  of  the  bladder,  whilst  others  prefer  free  division  of  tissues  rather  than  run 
the  risk  of  lacerating  them. 

Moderate  dilatation  is  certainly  free  from  risk ;  while  severe  dilatation  is  dangerous, 
inasmuch  as  it  necessitates  great  laceration.  As  a  rule  the  incision  should  never  exceed 
the  limits  of  the  prostate. 

The  bladder  having  been  opened,  the  third  step  of  the  operation  remains  to  be  per- 
formed, which  consists  in  the  removal  of  the  stone.  This  is  to  be  done  by  means  of 
forceps. 

The  knife  having  been  withdrawn  on  the  completion  of  the  second  step,  the  index-finger 
of  the  surgeon's  left  hand  should  be  introduced  through  the  wound  into  the  bladder,  guided 
by  the  staff;  and  the  operater  ought  always  to  remember  that  till  the  finger  has  been  fairly 
passed  into  the  bladder  upon  the  staff,  this  instrument  is  not  to  be  withdrawn  ;  although 
when  the  bladder  cannot  be  reached  by  the  finger,  the  blunt  gorget  may  be  passed  along 
the  staff  to  act  as  a  guide  to  the  forceps.  The  forceps,  held  in  the  surgeon's  right  band, 
is  then  passed  into  the  wound  upon  the  left  index-finger,  and,  guided  by  it,  pushed  into 
the  opening,  the  forceps  being  introduced  into  the  bladder  at  the  moment  the  finger  is 
withdrawn. 

"  Having  delivered  his  knife  to  the  assistant,  the  operator  takes  the  staff  in  his  right 
hand,  and  passing  the  forefinger  of  his  left  along  the  director  through  the  opening  in  the 
prostate,  withdraws  the  director,  and  exchanges  it  for  the  forceps,  passes  the  latter  upon 
his  finger  into  the  cavity  of  the  bladder." 

"In  extracting  the  calculus,  should  the  aperture  in  the  prostate  prove  too  small,  and  a 
great  degree  of  violence  be  required  to  make  it  pass  through  the  opening,  it  is  advisable 
always  to  dilate  with  the  knife  rather  than  expose  the  patient  to  the  inevitable  danger 
consequent  on  laceration." — Key. 

The  forceps  should  be  full-sized,  and  introduced  into  the  bladder  closed  flat  upon  the 
stone,  and  immediately  opened,  the  stone  generally  being  at  once  caught  in  the  blade-,  the 
rush  of  urine  carrying  it  towards  the  wound.  The  stone  should  be  grasped  boldly,  and 
when  seized,  be  slowly  and  deliberately  extracted,  the  extracting  force  being  made  in  the 
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direction  of  the  axis  of  the  pelvis  downwards  and  backwards,  and  then  forwards  ;  a  little 
rotatory  and  side-to-side  motion  of  the  instrument  at  times  facilitates  the  extraction  of  a 
calculus,  the  surgeon  at  the  same  time  with  his  index-finger  pushing  the  soft  parts  off  the 
stone.  Before  extracting,  the  operator  by  the  sensation  given  to  the  forceps,  will  assure 
himself  that  the  bladder  is  not  caught. 

It  is  in  this  third  step  of  the  operation  that  the  surgeon  frequently  meets  with  his  diffi- 
culties, and  much  discretion  and  fertility  of  resource  are  often  needed  to  overcome  them, 
since  no  definite  rules  can  be  laid  down  as  a  guide.  The  stone  may  elude  the  grasp  of 
his  instrument;  sometimes  it  clings  to  the  bladder  above  the  wound  behind  the  symphysis, 
and  is  thus  without  the  reach  of  the  instrument;  at  others,  it  is  caught  in  the  fundus, 
under  which  circumstances  the  pressure  of  the  hand  of  an  assistant  above  the  pubes 
becomes  of  value,  or  the  injection  of  a  stream  of  water  is  advantageous.  Occasionally, 
although  rarely,  the  stone  may  be  encysted.  At  times,  when  the  stone  is  very  small,  it 
may  be  washed  out  With  the  first  rush  of  urine,  and  consequently  not  felt.  I  have  seen 
this  happen  in  a  child.  At  times  a  bladder  may  be  opened  and  no  stone  found ;  "  but 
from  all  my  experience,"  writes  Sir  W.  Fergusson,  "  I  feel  justified  in  stating  my  convic- 
tion that  most  of  the  cases  heretofore  related  as  instances  where  the  incisions  for  lithotomy 
ha  ve  been  made,  and  a  stone  has  not  been  present,  have  been  examples  where  the  surgeon 
has  failed  to  reach  the  bladder."  In  children,  this  is  particularly  the  case,  the  surgeon 
pushing  the  bladder  inwards  off  the  staff.  This  accident  is  liable  to  occur  when  the  neck 
of  the  bladder  is  not  sufficiently  opened.  After  the  removal  of  the  stone,  the  finger  or 
sound  should  be  introduced  into  the  bladder  to  ascertain  the  existence  or  non-existence  of 
a  second. 

Fergusson  describes  the  operation  [with  the  curved  staff]  as  follows : — 
"  The  breech  should  now  be  brought  to  the  margin  of  the  table,  when  the  assistant  who 
has  charge  of  the  staff  should  be  desired  to  hold  that  instrument  in  his  left  hand,  nearly 
perpendicularly  with  the  concavity  of  the  curve  touching  the  upper  part  of  the  triangular 
ligament,  and  to  draw  the  scrotum  slightly  upwards  and  a  little  to  the  right  side  with  his 
right  hand,  while  he  stands  on  the  patient's  right  side.  Then  the  surgeon  should  seat 
himself  in  front  of  the  perineum,  having  previously  arranged  with  an  assistant  about  hav- 
ing the  instruments  handed  to  him,  or  having  already  assorted  them  properly  in  a  chair 
at  his  side.  Now  it  may  be  well  to  pass  the  forefinger  of  the  left  hand,  oiled,  into  the 
rectum  to  ascertain  the  size  of  the  prostate,  and  also  the  depth  of  this  organ  from  the  sur- 
face;  next,  having  withdrawn  his  finger,  he  should  trace  the  course  of  the  ramus  of  the 
pubes  and  ischium  on  the  left  side,  ascertain  the  position  of  the  tuberosity  of  the  latter 
bone  on  each  side,  and  having  scanned  the  whole  surface,  should  proceed  to  use  the  knife, 
holding  it  as  he  would  a  scalpel  or  bistoury  as  represented  in  Fig.  388.  The  point  of  the 
blade  should  be  entered  about  one  inch  and  three-fourths  in  front  of  the  anus,  about  a 
line's  breadth  left  of  the  raphe,  pushed  through  the  skin  and  carried  by  a  kind  of  sawing 
motion  down  the  left  side  of  the  perineum,  about  an  inch  and  a  quarter  beyond  the  anus, 
the  middle  of  the  incision  being  at  equal  distances  from  the  latter  part  and  the  tuberosity; 
next,  the  blade  should  run  along  the  surface  of  the  exposed  fat  and  cellular  tissue,  and 
then  the  point  of  the  forefinger  of  the  left  hand  should  be  thrust  into  the  wound  a  little  in 
front  of  the  anus,  so  as  to  penetrate  between  the  accelerator  urinse  and  the  erector  penis 
muscles,  the  knife  being  applied  to  any  part  which  offers  resistance,  when,  with  a  little 
force  to  separate  the  tissues,  the  top  of  the  finger  can  be  placed  upon  the  membranous 
portion  of  the  urethra,  and  the  groove  in  the  staff  may  be  distinctly  felt.  The  point  of 
the  blade,  with  the  flat  surfaces  nearly  horizontal  (Fig.  388),  should  now  be  carried  along 
above  the  finger,  made  to  perforate  the  urethra  about  three  lines  in  front  of  the  prostate, 
and  then  be  slid  along  the  groove  until  it  has  entered  the  bladder,  having  slit  open  the 
side  of  the  urethra  and  notched  the  margin  of  the  prostate  in  its  course.  If  the  stone  is 
supposed  to  be  of  considerable  magnitude  the  blade  should,  in  withdrawing  it,  be  carried 
a  little  out  of  the  groove  so  as  to  increase  the  incision  of  the  prostate.  The  forefinger  of 
the  left  hand  should  next  be  slipped  slowly  into  the  bladder  along  the  staff,  in  such  a 
manner  as  to  cause  dilatation  of  the  surrounding  textures,  and  its  point  should  be  moved 
about  in  search  of  the  stone,  which,  being  found,  should  be  retained  in  a  position  near  the 
neck  of  the  viscus  ;  then  the  assistant  should  be  desired  to  remove  the  staff,  and  the  sur- 
geon should  introduce  the  forceps  along  the  upper  surface  of  the  finger,  slowly  withdraw- 
ing the  latter  as  the  former  makes  progress ;  their  entrance  will  be  denoted  by  a  gush  of 
urine,  at  which  instant  the  blades  should  be  separated,  when  on  gently  approximating 
them  the  stone  will,  in  all  probability,  be  felt  inclosed;  if  it  is  not,  the  process  may  be 
repeated  if  the  water  still  flows,  but  should  the  bladder  now  be  empty  the  closed  blades 
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should  be  quietly  moved  about  the  bladder  until  the  stone  is  touched,  and  at  this  time,  in 
opening  and  closing  them,  great  care  should  be  taken  to  avoid  any  injury  to  the  bladder. 
To  make  sure  that  the  membrane  has  not  been  grasped  it  is  well  to  move  the  forceps  a 
little  before  commencing  extraction,  when,  if  all  is  right,  the  process  should  be  effected  by 
a  slow  zigzag  movement  in  a  direction  towards  the  floor,  and  with  a  slight  pulling  force 
should  this  be  required,  as  is  most  likely  if  the  stone  be  large.  Extraction  being  effected, 
the  operation  is  completed." 

As  soon  as  the  operation  has  been  completed,  the  patient  should  be  unbound  and  any 
bleeding  vessels  twisted.    In  children,  the  introduction  into  the  wound  of  a  piece  of  ice, 

or  the  application  to  the  wound  of  a  cold  sponge, 
with  or  without  ice,  is  usually  enough  to  arrest 
any  hemorrhage,  and,  in  the  adult,  the  same 
practice,  as  a  rule,  suffices.  When,  however, 
the  hemorrhage  is  persistent,  a  piece  of  sponge 
or  a  sponge  tent  should  be  introduced  into  the 
wound  up  to  the  neck  of  the  bladder;  such  a 
proceeding  arrests  bleeding,  though  not  the  flow 
of  urine,  which  percolates  through  the  sponge. 
The  sponge  may  be  removed  at  the  end  of 
twenty-four  hours.  This  practice  is  strongly 
advocated  by  my  colleague,  Mr.  Cock. 

Liston  was  in  the  habit  of  introducing  a  gum- 
elastic  tube,  six  inches  long,  through  the  wound 
into  the  bladder,  to  carry  off  the  urine  for  the 
first  two  days,  and  fastening  it  in  with  tapes. 
This  practice  is  still  followed  by  some.  It  is, 
however,  quite  unnecessary;  and  at  Guy's  we 
use  the  tube  only  in  exceptional  cases — that  is 
when  severe  hemorrhage  ensues,  the  wound  be- 
ing plugged  around  it.  Dupuytren  employed 
the  same  kind  of  tube,  to  which  was  attached  a 
circular  piece  of  oil  silk  at  its  centre  like  an 
unribbed  umbrella  ;  sponge  or  charpie  was  introduced  between  the  tube  and  silk  when 
bleeding  took  place,  after  the  upper  end  of  the  tube  had  been  introduced  through  the  wound 
into  the  bladder.  Matthews  has  adapted  an  india-rubber  bag  around  the  tube,  which  can 
be  introduced  into  the  bladder  empty,  and  then  expanded  with  air  and  water.  It  answers 
the  same  purpose  as  Dupuytren's  canule  a  chemise,  and  is,  probably,  more  efficient. 

In  exceptional  cases,  when  the  bulb  is  cut  into,  it  may  be  necessary  to  apply  pressure 
with  the  finger  on  the  pudic  artery  to  arrest  bleeding. 

The  patient  having  been  placed  in  a  bed,  a  good  draw  sheet  should  be  placed  beneath 
his  hips  and  a  pillow  behind  his  knees  to  keep  them  flexed,  while  the  knees  should  not  be 
tied  together.  A  sedative  may  be  employed  to  give  rest,  but  beyond  this,  little  or  no 
medical  treatment  is  required.  The  diet  should  be  nutritious  but  unstimulating,  and  wine 
and  meat  given  as  soon  as  the  appetite  demands.  The  bowels,  if  not  acting  naturally  on 
the  fifth  or  sixth  day,  should  be  cleared  by  an  enema  or  mild  aperient,  such  as  castor  oil, 
and  the  horizontal  position  should  be  maintained  till  the  wound  has  closed.  Key  has 
remarked  that  in  children  partial  incontinence  is  apt  to  follow  when  this  rule  has  not  been 
observed. 

Sources  of  difficulty  in  Lithotmy,  and  how  to  avoid  them. 

The  difficulties  connected  with  the  operation  ai*e  too  often  due  to  carelessness  and  too 
great  speed,  consequently  they  are  mostly  of  the  surgeon's  own  making. 

If,  however,  he  feels  the  stone  and  hears  its  ring  before  operating,  he  is  sure  of  its  pres- 
ence, and  knows  also  that  the  staff  is  in  the  bladder,  and  that  it  has  not  passed  through 
any  false  passage  in  the  urethra  or  between  the  bladder  and  rectum.  If,  moreover,  before 
cutting  he  assures  himself  by  touching  the  staff  that  it  has  not  been  displaced  he  has  a 
direct  guide  down  to  the  calculus. 

If  when  cutting,  after  having  exposed  the  groove  of  the  staff,  and  then  proceeding  to 
the  second  step  of  the  operation  he  feels  the  two  borders  of  the  groove  with  the  nail  of  his 
left  index-finger,  and  with  certainty  cuts  between  them  into  the  groove,  he  will  be  still  sure 


[Fig.  390. 


Lateral  lithotomy.  Incision  of  the  neck  of  the 
bladder  as  seen  from  within.  A  is  a  rent  in  the  wall 
made  by  the  introduction  of  the  finger.  B  is  an  ex- 
tension of  the  incision  involving  only  the  mucous 
membrane.] 
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of  his  guide  into  the  bladder,  and  not  likely  to  fall  into  the  not  uncommon  error  of  mistaking 
the  side  of  the  staff  for  the  groove  and  thus  going  astray. 

If,  again,  when  running  his  knife  down  the  director  into  the  bladder,  he  pushes  it  suf- 
ficiently far  as  to  feel  all  resistance  cease,  and  for  urine  to  flow,  he  may  be  certain  that 
the  bladder  has  been  opened.  And  if,  on  introducing  his  finger  into  the  bladder,  "  he 
never  pushes  the  point  of  his  forefinger  onwards  unless  he  feels  certain  that  he  has  it 
between  the  start"  and  the  wound,"  he  is  not  likely  to  make  a  cavity  in  the  cellular  tissue 
outside  the  bladder  with  his  finger,  or  to  push  the  bladder  off"  the  end  of  the  staff ;  and,  if 
he  never  removes  the  director  or  staff  till  his  finger  or  gorget  has  been  introduced  into 
the  bladder  as  a  guide  to  his  forceps,  he  is  still  free  from  error. 

In  the  last  step,  he  has  only  to  handle  his  forceps  boldly,  to  grasp  the  stone  fully,  and, 
in  extracting  it,  always  to  draw  downivards  and  backwards,  and  he  will  complete  his 
operation  without  a  mishap. 

The  external  wound  should  always  be  free,  the  internal  limited ;  moderate  dilatation  of 
the  neck  of  the  bladder  being  free  from  harm. 

If  in  operating,  the  surgeon  lose  his  guide,  from  the  end  of  the  staff  slipping  out  of  the 
bladder  and  he  be  unable  to  effect  its  reintroduction,  or  if  by  some  error  he  has  missed  the 
staff  and  allowed  his  knife  to  travel  by  its  side,  and  thus  failed  to  find  the  bladder,  it  is 
better  to  relinquish  the  operation,  let  the  wound  heal,  and  operate  again,  for  without  the 
guide  of  the  director,  the  operation  is  an  impossibility,  and  all  manipulation  hazardous. 
But  so  long  as  the  staff  is  in  the  bladder,  errors  may  be  corrected  and  the  operation  com- 
pleted. For  by  the  reintroduction  of  the  knife  along  the  groove,  an  opening  into  the  neck 
of  the  bladder  that  has  been  made  so  small  as  to  forbid  the  introduction  of  the  finger  may 
be  enlarged,  even  when  the- neck  of  the  bladder  has  been  pushed  backwards  and  the  finger 
seems  about  to  travel  into  an  unknown  region. 

Should  the  rectum  receive  a  small  wound  during  the  operation  it  may  be  disregarded, 
as  it  is  rarely  followed  by  any  injurious  effect,  and  even  when  the  wound  is  large,  it  is 
well,  perhaps,  to  leave  the  case  to  nature.  Should  it  not  heal,  the  case  may  have  to  be 
dealt  with  as  one  of  fistula  in  ano,  by  division  of  the  sphincter. 

At  times,  the  walls  of  the  rectum  after  the  operation  may  slough  from  the  injury  they 
sustained  during  the  removal  of  the  stone  ;  but  such  cases  usually  do  well  when  left  alone. 
In  my  own  practice,  this  sloughing  took  place  after  the  extraction  of  a  large  mulberry 
calculus,  but  the  case  did  very  well,  nor  was  the  recovery  tedious. 

Prostatic  enlargement  may  be  a  cause  of  difficulty  in  the  operation  in  elderly  patients, 
and  when  with  this  enlargement  there  is  rigidity  the  difficulties  are  increased,  for  the 
surgeon,  under  these  circumstances,  in  order  to  make  a  sufficient  opening  into  the  bladder, 
may  have  to  travel  far  into  the  pelvis  upon  the  staff,  and  when  the  bladder  is  opened  he 
may  be  unable  on  account  of  its  depth,  to  reach  it  with  his  finger.  Under  these  circum- 
stances, the  blunt  gorget  becomes  of  great  value,  as  it  can  readily  be  run  along  the  straight 
or  curved  staff' into  the  bladder,  and  form  a  certain  guide  to  the  introduction  of  the  forceps. 
Martineau  was  very  fond  of  the  blunt  gorget  in  most  cases,  and  I  am  tempted  to  think, 
that  in  adult  subjects  it  might  now  be  used  more  frequently  with  advantage.  I  have 
found  the  greatest  benefit  from  its  use  in  several  cases. 

When  the  prostatic  enlargement  encroaches  on  the  bladder,  the  vesical  lobe  may  be 
lacerated  by  the  blades  of  the  forceps  and  torn  away  ;  and  prostatic  adenoid  tumors  may 
likewise  be  enucleated.  Key  noticed  this  in  1837  ;  Fergusson  brought  the  subject  forward 
at  the  Pathological  Society  in  1848  ;  Cadge  exhibited  two  specimens  in  1862  ;  and  in 
1878  I  reported  two  others.  I  removed  one  in  the  fork  of  my  forceps,  an  inch  in  diameter, 
on  January  19,  1875,  when  operating  for  stone  upon  a  man,  set.  67,  with  a  mulberry  cal- 
culus one  inch  and  a  half  in  diameter,  and  the  man  made  an  excellent  recovery.  The 
second  was  from  a  patient,  aet.  70,  who  was  operated  upon  in  February,  1876  ;  the  pros- 
tatic tumor  being  enucleated  during  the  extraction  of  a  large  stone  with  the  forceps,  and 
the  recovery  was  complete. 

When  the  stone  is  soft,  friable,  and  comes  away  piecemeal,  it  is  wise  to  wash  the  blad- 
der well  out  with  a  stream  of  tepid  water  ;  and,  at  times,  when  the  stone  is  apparently 
held  by  the  bladder  in  such  a  position  as  forbids  its  being  caught  by  the  forceps,  a  stream 
of  water  through  the  bladder  may  dislodge  it  and  allow  of  its  removal. 

Very  large  stones  should  be  crushed  through  the  perineal  wound  before  their  removal, 
and  a  short  strong  lithotrite  is  the  best  instrument  for  that  purpose. 

In  moderately  large  stones,  when  the  wound  in  the  neck  of  the  bladder  is  not  large 
enough,  Liston's  advice  should  be  followed,  and  an  incision  made  on  the  opposite  side  of 
the  neck  of  the  bladder  by  passing  a  blunt-pointed  bistoury  into  the  wound,  guided  by  the 
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finger,  and  turning  its  edge  towards  the  right  tuber  ischii.  Martineau  says  that  he  like- 
wise often  enlarged  the  inner  wound  two  or  three  times  to  facilitate  the  escape  of  the 
stone. 

When  a  second  stone  forms  in  the  bladder,  and  another  operation  is  demanded,  there  is 
no  reason  why  it  should  not  be  performed  in  the  same  position  and  manner  as  the  first, 
and  with  equal  success.  I  have  recently  at  intervals  of  three  and  fifteen  months  had  to 
cut  a  patient,  aet.  60,  three  times  for  stone,  removing  on  the  first  occasion  seven  calculi, 
on  the  second  two,  and  on  the  third  two,  writh  good  results.  The  stones  averaged  on  each 
occasion  more  than  an  inch  in  diameter.  The  patient  did  as  well  after  the  second  and 
third  operations  as  after  the  first,  and  is  now  quite  well.  The  Norwich  statistics,  as  com- 
piled by  Mr.  C.  Williams,  show  that  a  third  operation  may  be  performed  with  like  suc- 
cess.   ('Lancet,'  May  18,  1878.) 

Lateral  lithotomy  has  hitherto  been  described,  and,  without  doubt,  as  a  general  opera- 
tion is  the  best  ;  nevertheless,  other  operations  have  been  suggested  and  adopted.  Among 
these  the  so-called  median  operation  demands  notice.  It  is  the  old  Italian  or  Marian 
method,  based  upon  the  precept,  "  a  small  incision,  much  dilatation,"  and  has  been  revived 
by  Allarton.  It  is  performed  as  follows  :  The  operator  first  introduces  an  ordinary  [curved 
or  rectangular]  grooved  staff  [with  the  groove  on  its  convexity]  into  the  bladder,  and 
gives  it  to  an  assistant.  He  then  passes  his  left  forefinger  into  the  rectum,  with  the 
palmar  surface  upwards  as  far  as  the  apex  of  the  prostate,  and  holds  it  there,  as  a  guide 
to  the  next  step  of  the  operation.  He  then  takes  a  long  straight  bistoury,  and,  with  its 
edge  upwards,  introduces  it  about  half  an  inch  in  front  of  the  anus  in  the  median  line, 
down  to  the  membranous  portion  of  the  urethra  or  apex  of  the  prostate,  into  the  groove 
of  the  staff,  and  presses  it  towards  the  bladder  for  about  half  an  inch.  He  then  cuts  up- 
wards, dividing  the  membranous  portion  of  the  urethra  freely,  and  the  soft  parts  of  the 
perineum,  making  an  external  wound  about  an  inch  and  a  half  long.    Through  this 

wound  he  next  introduces  a  long  ball-pointed 
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probe  along  the  groove  of  the  staff  into  the 
bladder,  then  withdrawing  the  staff.  Upon 
this  probe  the  finger  is  passed  into  the  blad- 

[Fig.  393. 


Median  lithotomy  with  rectangular  staff.] 

der  with  a  rotatory  movement,  the  prostatic 
portion  of  the  urethra  and  neck  of  the  blad- 
der being  dilated,  the  forceps  are  then  in- 
serted into  the  bladder  and  the  stone  removed. 

Where  the  stone  is  large,  Allarton  em- 
ploys Weiss's  three-bladed  female  dilator, 
or  Arnott's  hydraulic  dilator. 

Upon  the  whole,  however,  modern  expe- 
rience does  not  give  much  support  to  the 
operation.  It  may  be  done  with  safety 
when  the  stone  is  small ;  but  when  large, 
there  must  of  necessity  be  too  much  lacera- 
tion of  the  neck  of  the  bladder  and  prostate  to  render  the  operation  equal  to  the  lateral. 

In  children,  the  dilating  process  is  dangerous,  and  apt  to  be  attended  by  a  tearing  away 
of  the  neck  of  the  bladder  from  its  perineal  attachment. 


Staff  for  median  lithotomy.       Ball-pointed  director.] 
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In  adult  patients  where  lithotrity  is  inapplicable  and  the  stone  not  large,  it  may  be  em- 
ployed, particularly  when  any  loss  of  blood  is  to  be  guarded  against ;  for  it  is  probably 
the  case  that  there  is  less  loss  of  blood  in  adults  by  this  operation  than  in  lateral  lithoto- 
my ;  although  in  children,  there  is  no  difference  between  the  two  operations  in  this 
respect. 

The  experience  of  Guy's  surgeons  is  certainly  not  favorable  to  the  operation,  and  that 
of  Norwich  in  no  way  tends  to  give  it  any  support,  the  mortality  of  the  median  being 
nearly  twice  as  great  as  the  lateral  operation  ;  indeed  it  may  be  stated,  that  as  an  opera- 
tion, it  is  losing  ground. 

Dolbeait's  operation  must  be  mentioned  as  a  modification  of  the  median.  A  full  de- 
scription of  it  can  be  found  in  his  work  on  '  La  Lithotritie  Perineale,'  1872.  In  its  first 
step  where  the  membranous  portion  of  the  urethra  is  opened,  it  differs  in  no  important 
respect  from  Allarton's  but  in  the  second,  the  neck  of  the  bladder  and  parts  external  to 
it  are  dilated,  while  in  the  third,  unless  the  stone  be  very  small,  it  is  broken  before 
removal. 

The  dilating  process,  an  essential  part  of  the  operation,  is  effected  by  means  of  a  very 
ingenious  six-bladed  dilator,  the  blades  of  which  are  so  arranged  as  to  separate  without 
diverging,  by  means  of  two  balls  which  move  upon  a  central  stem. 

The  external  parts  down  to  the  urethra  are  dilated  first,  then  the  membranous  portion 
of  the  urethra,  and  lastly,  the  neck  of  the  bladder ;  the  passage  into  the  bladder  by  these 
successive  dilatations  being  of  uniform  calibre  and  with  smooth  walls.  The  stone  is 
broken,  not  crushed,  by  the  "  cassepierre,"  an  instrument  that  opens  in  the  bladder  without 
divergence  of  its  limbs.  The  fragments  should  then  be  removed  with  care  and  the  bladder 
washed  out. 

Dolbeau  claims  for  this  operation  great  advantages,  which  are  not  yet  proved.  The 
instruments,  however,  are  very  ingenious. 

Dupuytren 's  bilateral  section  of  the  prostate  for  the  removal  of  large  stones,  with  the 
semilunar  transverse  perineal  incision  in  front  of  the  anus,  meets  with  few  supporters  at 
the  present  day.  He  made  his  first  incision  with  a  scalpel  down  to  the  membranous  por- 
tion of  the  urethra,  and  afterwards  introduced  into  the  groove  of  the  staff  a  double-bladed 
curved  lithotome  which  was  pushed,  closed,  down  to  the  stone  into  the  bladder  along  the 
staff.  The  blades  were  then  opened  transversely,  and  the  instrument  withdrawn.  By 
these  means  the  neck  of  the  bladder  and  prostate  were  freely  incised,  the  prostatic  section 
having  an  oblique  direction  downwards. 

Civiale  in  1836,  suggested  his  medio-bilateral  operation,  "being  dissatisfied  with  the 
bilateral,  and  shunning  the  lateral  method  on  account  of  the  anatomical  objections." 
Having  introduced  a  staff  with  a  median  groove,  he  made  an  incision  in  the  median  line  an 
inch  and  a  half  long  in  front  of  the  anus  down  to  the  membranous  portion  of  the  urethra. 
He  made  also  a  free  opening  into  the  urethra,  and  then  introduced  an  instrument  similar 
to  Dupuytren's  lithotome,  but  straight,  along  the  groove  of  the  staff  into  the  bladder, 
opening  the  blades  when  the  bladder  had  been  entered,  and  dividing  the  neck  of  the 
bladder  on  its  withdrawal.  The  finger  was  then  introduced,  staff  removed,  and  forceps 
inserted,  the  stone  being  removed  as  in  other  operations.  It  differs  little  from  Dupuy- 
tren's except  in  the  form  of  perineal  incision.  Sir  H.  Thompson,  who  first  described  this 
operation  in  England,  as  well  as  Erichsen,  have  both  successfully  removed  calculi  by  this 
operation. 

Dr.  Andrew  Buchanan's  operation  with  the  rectangular  staff,  bent  three  inches  from 
the  point,  and  deeply  grooved  laterally  with  a  posterior  opening,  is  essentially  a  central 
operation.  He  suggested  it  in  1847.  The  staff  is  introduced  into  the  bladder,  and, 
guided  by  the  finger  in  the  rectum,  the  angle  of  the  staff  is  made  to  correspond  to  the 
apex  of  the  prostate.  The  operator,  still  retaining  his  finger  in  the  rectum,  inserts  a  long 
straight  bistoury  in  front  of  the  anus,  with  the  blade  horizontal  and  edge  turning  to  the 
left  down  to  the  groove  and  angle  of  the  staff,  and  pushing  it  towards  the  bladder  to  stop 
at  the  end  of  the  staff".  He  then  withdraws  the  knife,  and  as  he  does  so,  makes  a  curved 
incision  through  the  soft  parts  around  the  left  side  of  the  rectum  towards  the  tuber  ischii, 
the  wound  being  about  an  inch  and  a  half  long.  Dr.  Buchanan  describes  his  operation  as 
being  half  that  of  Dupuytren's.  When  the  stone  is  large,  the  right  side  of  the  prostate  is 
cut,  thus  approaching  it  more  nearly  as  a  whole. 

The  recto  vesical  operation  was  at  one  time  a  very  favorite  one.  The  late  Mr.  Lloyd, 
of  St.  Bartholomew's,  was  about  the  last  English  surgeon  who  freely  practised  it,  whereas 
now  it  has  been  almost  lost  sight  of.  The  operation  consists  in  the  introduction  of  the 
knife  into  the  rectum,  with  the  blade  flat  upon  the  palmar  surface  of  the  right  index- 
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finder,  the  turning  of  the  edge  of  the  knife  upwards,  and  the  perforation  of  the  bowel  and 
urethra  at  the  apex  of  the  prostate  down  to  the  groove  of  the  staff;  the  sphincter  and  soft 
parts  being  freely  divided  upwards  in  the  median  line  of  the  perineum  for  about  one  inch 
on  the  withdrawal  of  the  knife.  The  left  forefinger  is  next  inserted  into  the  wound  down 
to  the  groove  of  the  staff,  and  the  bistoury  again  introduced  with  its  edge  downwards  and 
pushed  into  the  bladder  along  the  groove,  the  neck  of  the  bladder  and  prostate  being 
freely  divided  when  the  stone  is  large.  The  finger  is  then  passed  into  the  bladder  along 
the  staff,  the  staff  removed  and  forceps  passed,  the  calculus  being  extracted  in  the  usual 
way.  As  an  ordinary  operation,  this  is  greatly  inferior  to  the  lateral.  Konig's  statistics, 
as  quoted  by  Poland,  show  it  to  be  very  unsuccessful.  When  the  stone  is  very  large,  it 
may,  however,  be  entertained. 

The  high  operation,  or  supra-pubic,  is  one  of  the  oldest,  and  was  practised  by  Chesel- 
den  and  Civiale.  It  was  at  one  time  supposed  to  be  the  most  direct  and  least  dangerous 
operation,  the  only  dangerous  part  involved  in  it  being  the  peritoneum,  which  can  readily 
be  avoided.    For  large  stones  it  may  be  entertained. 

The  operation  consists  of  three  stages : — 

The  first  consists  in  exposing  the  anterior  wall  of  the  bladder  by  a  vertical  incision 
made  in  the  median  line  above  the  pubes  through  the  parietes,  with  the  patient  on  his 
back,  his  pelvis  raised  and  bladder  moderately  distended  with  a  1  per  cent,  solution  of 
carbolic  acid  or  thymol  of  the  temperature  of  the  body. 

The  second  step  is  that  of  opening  the  bladder,  and  care  should  be  observed  that  this 
opening  is  made  in  the  median  line  and  close  to  the  symphysis.  This  is  best  done  by 
transfixing  the  bladder  where  it  is  exposed,  and  opening  it  from  below  upwards,  care 
being  also  observed  that  the  wound  in  the  abdominal  parietes  is  carefully  kept  open  with 
retractors. 

The  third  step  is  the  removal  of  the  stone  by  means  of  forceps. 

After  the  operation,  the  wound  in  the  bladder  should  be  brought  together  carefully 
with  sutures,  and  the  external  wound  closed  above,  a  space  being  left  below  for  drainage, 
and  the  case  left  to  nature.  The  urine  should  subsequently  be  drawn  off  at  short 
intervals. 

The  statistics  of  the  operation  are  not  quite  satisfactory.  Gross  gives  one  death  in 
four  cases  ;  Civiale,  one  in  two  ;  Humphry,  of  Cambridge,  and  Dulles,  one  in  three. 
The  latter  author  speaks  highly  of  it  ('American  Journal  of  Med.  Sciences,'  July,  1875  ; 
April,  1878).  He  believes  the  operation  to  be  deserving  of  more  attention,  and  should 
receive  a  fairer  trial  than  it  has  yet  had. 

[In  the  '  New  York  Medical  Journal'  for  September,  1878,  Dr.  C.  W.  Dulles  states 
that  the  cases  of  supra-pubic  operation  performed  during  the  preceding  ten  years,  as  far 
as  known  to  him,  were  in  number  23.  Of  these  two  were  followed  by  a  fatal  result ;  but 
in  neither  was  death  to  be  referred  to  the  method.  This  gives,  however,  a  mortality  of 
1  in  1  l-g-  cases.  I  am  convinced  that  the  operation  is  a  good  one  and  should  be  frequently 
employed.  It  is  easily  done,  and  without  danger  of  hemorrhage,  or  of  wounding  rectum 
or  vas  deferens.    I  always  teach  it  to  my  students  in  operative  surgery — J.  B.  K.] 

All  these  varieties  of  operations  have  been  detailed,  as  exceptional  cases  of  stone  may 
be  met  with  in  which  one  or  the  other  may  be  better  than  the  lateral,  but  as  a  general 
operation,  lateral  lithotomy  is  the  best,  and  of  the  modes  of  performing  this  operation. 
Key's  is  the  simplest  and  most  successful. 

Causes  of  Death  after  Lithotomy. 

When  patients  die  unrelieved  with  calculus,  they  generally  do  so  from  kidney  disease, 
and  in  the  majority  of  fatal  cases  of  lithotomy,  the  same  cause  produces  a  like  result. 
When  kidney  disease  is  not  present  any  of  the  operations  described  for  the  removal  of  the 
stone,  when  performed  with  average  skill,  is  likely  to  be  successful.  When  kidney  disease 
exists,  any  operation  is  likely  to  prove  unsuccessful. 

These  facts  are  fully  illustrated  in  a  paper  I  read  in  1862  (Med.  and  Chir.  Society)  on 
the  causes  of  death  after  lithotomy. 

The  longer  a  stone  remains  in  the  bladder  the  greater  are  the  probabilities  of  renal 
disease,  and,  consequently,  the  larger  the  stone  the  greater  the  risk. 

The  duration  of  the  symptoms  and  the  size  of  the  stone  are  consequently  valuable  aids 
in  forming  a  prognosis. 

When  death  takes  place  from  so-called  shock,  it  is  probably  connected  with  organic 
renal  disease. 
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In  a  small  proportion  of  cases,  death  takes  place  from  hemorrhage  ;  such  a  result,  how- 
ever, when  uncomplicated,  being  very  exceptional.  It  does  not  probably  occur  once  in  a 
hundred  cases. 

Pelvic  cellulitis  and  peritonitis  have  usually  been  regarded  as  common  causes  of  death. 
Pelvic  cellulitis  is  very  insidious,  and  often  only  positively  made  known  when  some  peri- 
toneal complications  make  their  appearance.  Its  cause  has  generally  been  assigned  to  a 
too  extensive  incision  of  the  neck  of  the  bladder,  but  the  careful  investigation  of  a  large 
number  of  fatal  cases  suggests  the  probability,  that  although  a  fatal  complication,  it  is  one 
which  for  the  most  part  arises  without  urinary  infiltration  and  as  a  result  of  continuity 
with  structures  that  have  become  inflamed  from  injury  sustained  during  the  operation,  or 
from  the  prolonged  presence  of  the  stone.  It  is  also  commonly  associated  with  renal 
disease,  and  it  is  now  well  known,  that  under  such  circumstances,  the  inflammation  of 
serous  membranes  is  very  common.  It  is  consequently  an  open  question  as  to  how  far 
the  renal  disease  or  the  operation  is  the  cause  of  the  pelvic  cellulitis  and  peritonitis. 

Death  from  acute  cystitis  may  occur,  as  it  may  from  the  hemorrhagic  diathesis,  pyaemia, 
chloroform,  or  any  accident. 

Uraemia,  as  a  cause  of  death,  is  classed  with  renal  disease. 

In  children,  incontinence  of  urine  is  apt  to  follow  the  operation,  particularly  when  the 
horizontal  position  has  not  been  rigidly  enforced  during  the  healing  process.  It  is,  how- 
ever, a  rare  effect. 

Wasting  of  a  testis  may  likewise  take  place  from  some  disease  or  wound  of  the  vas 
deferens.  I  have,  however,  known  this  to  occur  but  once.  Cases  of  it  have,  however, 
been  recorded  by  Teevan  and  others. 

STONE  IN  THE  FEMALE  BLADDER. 

Calculi  are  doubtless  formed  as  frequent  in  the  kidney  of  the  female  as  in  that  of  the 
male,  and  pass  downwards  into  the  bladder,  although  from  the  absence  of  the  prostate  as 
well  as  the  shortness  and  dilatability  of  the  female  urethra,  they  rarely  require  surgical 
treatment.  [It  is  asserted  that  stone  in  the  female  bladder  occurs  at  times  after  closure 
of  vesico- vaginal  fistules.  because  inaccurate  adjustment  of  the  wound,  or  the  presence  of 
a  piece  of  wire,  furnishes  a  nucleus.] 

The  records  of  surgery  contain  many  instances  in  which  large  calculi  have  been  passed 
by  natural  efforts  from  the  female  bladder  without  any  very  injurious  effect  resulting,  and 
Mr.  Clogg,  of  Looe,  Cornwall,  has  recorded  a  case,  in  which  a  stone  nearly  four  inches 
round  was  thus  passed  ('  Brit.  Med.  Journ.,'  May  2,  1874).  But  the  experience  of  every 
surgeon  will  supply  him  with  instances  in  which  calculi  of  moderate  dimensions  have 
been  readily  passed,  and  I  have  a  specimen  of  mulberry  stone,  nearly  an  inch  in  diameter, 
which  a  young  woman  thus  got  rid  of. 

In  neglected  cases  of  vesical  calculi  in  women  the  stone  may,  however,  excite  ulceration 
of  the  bladder,  or  be  discharged  per  vagi  nam. 

The  symptoms  of  stone  in  the  bladder  of  the  female  are  very  similar  to  those  in  the 
male,  such  as  irritability  of  bladder,  pain  during  and  after  the  act  of  micturition,  intermit- 
tent flow  of  urine,  and  hasmaturia,  a  bearing-down  pain  and  incontinence  of  urine  being 
common  accompaniments.  In  the  female  sex,  uterine  and  vesical  symptoms  are  so  closely 
associated,  that  surgeons  cannot  be  too  much  aware  of  the  fact,  since  cases  of  stone  in 
the  bladder  are  frequently  passed  over  as  examples  of  uterine  disease,  when  a  vaginal 
examination  would  reveal  the  true  state  of  affairs ;  a  calculus  can  often  be  felt  by  the 
finger  through  the  vesico-vaginal  septum,  but  where  doubt  exists,  the  sound  will  settle  the 
point. 

The  treatment  of  stone  in  women  is  far  less  complicated  than  in  men,  on  account  of  the 
anatomical  formation  of  the  parts,  and  the  majority  of  calculi  can  be  readily  removed 
either  by  urethral  dilatation  and  extraction  or  by  lithotrity. 

The  method  by  urethral  dilatation  is  based  on  the  natural  one  of  expulsion,  and  is 
applicable  in  all  cases  of  small  calculi.  In  children,  a  stone  three-quarters  of  an  inch  in 
diameter,  and  in  adults  one  inch,  with  the  patient  under  the  influence  of  chloroform  may 
be  fearlessly  removed  from  the  bladder  by  rapid  urethral  dilatation  and  extraction. 
Indeed,  I  have  removed  calculi  two  inches  in  diameter  by  this  means,  without  any  inju- 
rious after-effect,  but  it  is  probably  wise  not  to  make  the  attempt,  the  surgeon  possessing 
in  lithotrity  an  efficient  aid  or  substitute. 

Slow  dilatation  of  the  urethra  is  almost  certain  to  be  followed  by  incontinence,  while 
after  rapid  proceedings  it  is  rare  to  meet  with  this  result. 
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The  operation  may  be  performed  as  follows  :  With  the  patient  on  her  back  under  the 
influence  of  chloroform,  Weiss's  three-pronged  dilator  should  be  introduced  and  rapidly 
expanded  sufficiently  far  to  admit  first  the  left  index-finger  of  the  operator,  and  then  the 
forceps,  when  the  stone,  having  been  seized,  can  be  rapidly  removed.  I  have  on  several 
occasions  employed  the  lithotrite  for  this  purpose  with  the  view  of  crushing  the  stone 
should  any  difficulties  be  experienced  in  its  extraction,  and  therefore  recommend  the 
practice.  On  four  occasions  I  have  not  dilated  the  urethra  at  all,  but  passed  the  lithotrite 
or  forceps,  and  extracted  at  once,  and  consider  this  plan  is  as  good  as  any  other,  for 
every  surgeon  must  be  struck  with  the  facility  with  which  a  finger  or  any  moderate  instru- 
ment can  be  introduced  into  the  female  bladder  when  the  subject  is  under  the  influence  of 
an  anaesthetic. 

If  any  difficulty  is  felt  in  the  extraction  of  the  stone,  or  it  prove  larger  than  can  be 
safely  removed  as  a  whole,  it  may  be  broken  up  and  removed  piecemeal.  By  these 
means  I  took  away  at  one  operation  without  any  difficulty  or  bad  result  from  a  child  only 
four  years  old,  a  calculus  an  inch  and  a  half  in  diameter,  and  in  the  year  1869, 1  success- 
fully removed  with  facility  three  calculi  from  three  patients  by  these  means.  In  female 
subjects  there  can  be  no  such  hesitation  as  to  the  wisdom  of  removing  fragments  after  the 
crushing  operation  as  there  is  in  males. 

When  the  stone  is  too  large  for  removal  by  rapid  dilatation,  or  the  bladder  too  con- 
tracted, inflamed,  and  ulcerated  to  allow  of  lithotrity,  the  stone  should  be  removed  per 
vaginam,  the  surgeon  in  this  operation  again  imitating  a  method  sometimes  resorted  to  by 
nature.  To  do  this,  a  clean  incision  of  sufficient  length  to  admit  the  removal  of  the  cal- 
culus has  to  be  made  into  the  bladder  through  the  vaginal  septum  guided  by  a  director 

[Fig.  394.  Fig.  395. 

— — 


Female  staff.] 

introduced  through  the  urethra.  The  wound  should  sub- 
sequently be  closed  by  means  of  stitches,  as  in  vesico- 
vaginal fistula.  ^"vZft^f . 

I  have  removed,  in  this  way,  a  stone  two  inches  long,  ttmert  re 

that  formed  a  complete  cast  of  the  contracted  bladder,  Calculus,  half  natural  size,  removed 

..i  j  on;  \     ta_     A      v  i    -iir       from  the  female  bladder  through  the 

with  good  success,    (rig.  o'Jo.)    Dr.  Avehng  and  JV1. 

t  .  i       •  •  •  vagina. 

vidal  strongly  recommend  this  operation,  while  Marion 

Sims  thinks  so  well  of  it  as  to  assert,  "  that  it  is  the  only  justifiable  operation  for  stone  in 
the  female  bladder,"  and  if  by  the  word  operation  he  means  a  cutting  one,  he  is  certainly 
right  ;  for  where  the  urethra  has  been  divided  to  allow  of  the  removal  of  stone,  inconti- 
nence is  a  common  consequence.  [An  interesting  case  of  lithotresis  and  vaginal  lithotomy 
has  been  reported  by  Dr.  Bromall  of  this  city.1] 

Urethral  lithotomy  is  here  mentioned  only  to  be  condemned,  as  an  incision  into 
the  neck  of  the  female  bladder  is  liable,  as  has  just  been  said,  to  be  followed  by  inconti- 
nence of  urine,  half  of  the  cases,  as  a  rule,  being  so  affected. 

By  way  of  summary,  therefore,  it  may  be  concluded  : — 

That  a  stone  of  moderate  size  may  readily  be  removed  from  the  female  bladder  by 
immediate  extraction,  and  one  of  larger  dimensions  by  lithotrity  and  extraction,  the 
patient  being  fully  under  the  influence  of  an  anaesthetic.  That  where  from  the  size  of  the 
stone,  immediate  extraction  is  not  advisable,  or,  from  the  condition  of  the  bladder,  litho- 
trity cannot  be  performed,  vaginal  lithotomy  is  the  best  operation,  while  all  slow  dilatation 
of  the  urethra  is  to  be  avoided,  and  all  urethral  lithotomy  condemned  on  account  of  the 
frequency  of  incontinence  of  urine  as  the  result  of  such  treatment. 

For  further  information  and  statistics,  vide  Dr.  Aveling,  1  Obst.  Trans.,'  18G4 ;  and 
paper  by  author,  'Med.-Chir.  Trans.,'  18G4. 


['  American  Journal  of  the  Medical  Sciences,  January,  1879,  p.  143.] 
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Foreign  Bodies  in  the  Bladder. 

These  are  occasionally  met  with  both  in  the  male  and  female  subject.  Broken  catheters 
and  bougies  are  probably  the  most  common;  but  a  tobacco  pipe,  pins,  French  chalk, 
slate-pencil,  straw,  a  silver  toothpick,  penholder,  &c,  are  in  the  Guy's  Museum  recorded 
as  foreign  bodies  that  have  been  removed  from  the  male  bladder,  and  a  bone  bodkin-case, 
a  cedar-pencil,  and  a  stiletto  from  tlie  female. 

Foreign  bodies  may,  however,  obtain  access  to  the  bladder  through  wounds,  gunshot  or 
otherwise,  or  through  abscesses  connected  with  bone.  Brodie  has  related  a  case  in  which 
he  removed  a  calculus  from  a  young  lady  which  contained  "a  small  portion  of  bone,  and 
two  imperfectly  formed  human  teeth,"  doubtless  the  remains  of  a  blighted  ovum  ;  and  a 
second,  in  which  a  stone  from  the  female  bladder  had  a  hazel-nut  as  a  nucleus. 

When  a  foreign  body  remains  long  in  the  bladder,  it  acts  as  an  irritant,  and  usually 
becomes  rapidly  covered  with  phosphates,  as  has  been  already  stated.  In  a  specimen  at 
the  College  of  Surgeons  a  foreign  body  is  the  nucleus  of  a  uric  acid  calculus. 

As  soon  as  a  foreign  body  is  known  to  exist  it  ought  to  be  removed.  Where  this  can 
be  effected  through  the  urethra  so  much  the  better ;  and  as  long  as  the  substance  is  in 
the  passage  and  not  impacted,  this  may  be  done  ;  but  when  this  cannot  be  effected  and 
the  urethra  is  the  seat  of  the  offending  body,  a  clean  incision  should  be  made  and  the 
foreign  body  removed,  as  incised  wounds  into  the  urethra  usually  heal  well  and  it  is 
better  to  make  them  than  to  lacerate  the  urethra  by  forcible  internal  manipulation. 

I  had  a  case  some  years  ago  in  which  a  long  hair-pin  had  been  impacted  in  the  penis 
and  perineum  with  its  points  forwards,  one  end  being  felt  at  the  base  of  the  penis  em- 
bedded in  the  tissues  beneath  the  skin.  Under  chloroform,  I  pressed  the  point  through 
the  skin  and  gradually  withdrew  the  pin,  which  came  out  nearly  straight.  A  rapid 
recovery  followed,  without  a  bad  symptom. 

When  the  foreign  body  is  in  the  bladder  and  cannot  be  crushed  by  the  lithotrite  or 
drawn  out  by  the  scoop,  lithotomy  must  be  performed,  and  in  adults,  when  the  foreign 
body  is  not  large,  possibly  the  median  operation  should  be  chosen. 

The  portion  of  catheter  illustrated  below  (Fig.  3%)  I  removed  from  the  bladder  of  Mr. 
B — ,  a3t.  Gl,  on  August  23,  1875,  by  means  of  a  small  lithotrite,  thirteen  days  after  it 
had  been  broken  off  in  the  bladder. 


Fig.  396. 


End  of  catheter  removed  from  male  bladder  with  lithotrite. 

1  was  fortunate  enough  to  catch  it  at  its  bulbous  end  and  to  withdraw  it  without  much 
difficulty,  a  rapid  recovery  following. 

In  women,  under  the  influence  ot  chloroform,  the  body  may  usually  be  readily  extracted 
by  means  of  dressing  or  other  forceps.    In  the  case  in  which  a  lady's  stiletto  (Fig.  397) 

Fie.  397. 


Stiletto  removed  from  female  bladder. 

was  in  the  bladder  of  a  young  woman  I  found  the  point  of  the  instrument  presenting  for- 
wards and  upwards  and  fixed  in  the  symphysis.  With  my  left  finger  in  the  urethra  I 
pressed  it  back,  and,  after  some  little  manipulation  with  the  right  index-finger  through 
the  rectum,  for  the  patient  was  a  virgin,  I  so  placed  the  stiletto  as  to  fix  the  point  against 
the  pulp  of  my  left  index-finger,  and  with  a  pair  of  forceps  introduced  upon  my  finger 
extracted  it.    The  patient  recovered  without,  any  inconvenience. 

Most  cases  may  indeed  be  treated  with  a  pair  of  forceps  in  the  bladder  and  a  finger  in 
the  vagina  or  rectum  to  manipulate  and  place  the  foreign  body  in  a  good  position  for 
removal ;  the  surgeon  seizing  the  foreign  body  by  one  end.  For  the  removal  of  such  a 
tiling  as  a  hair-pin,  a  blunt  hook  may  possibly  be  serviceable. 
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CHAPTEE  XXIII. 

SURGERY  OF  THE  URETHRA. 

[The  Introduction  of  Urethral  Instruments. — The  proper  method  of  passing 
catheters,  bougies,  sounds,  and  other  instruments  along  the  male  urethra  into  the  bladder 
is  so  readily  learned  and  of  such  paramount  importance  that  it  seems  proper  to  give  a  para- 
graph to  the  consideration  of  the  subject.    In  a  normal  urethra  there  is  only  one  real  diffi- 
culty, and  that  is  the  trouble  experienced  in  passing  through  the  triangular  ligament.  As 
the  urethra  in  front  of  this  membrane  is  flaccid  and  movable,  the  operator  may  readily  push 
the  point  of  the  catheter  to  one  side  of  the  opening  in  the  ligament,  and  thus  fail  to  pass 
into  the  deep  urethra  and  bladder.    This  impinging  against  the  triangular  ligament  will 
occur  if  the  instrument  be  not  kept  in  the  middle  line,  or -if  the  handle  be  turned  down 
from  the  abdomen  before  the  point  is  deep  enough  in  the  perineum.    If  a  metallic  in- 
strument is  to  be  introduced,  it  should  be  done  in  the  following  manner:  The  instrument, 
of  whatever  kind,  should  be  cleaned,  warmed,  and  oiled.     Of  these  points  cleanliness  is 
one  frequently  neglected.    Catheters,  with  the  openings  filled  with  dirt,  and  possibly 
with  gonorrhoeal  virus,  are  introduced  every  day  into  healthy  urethras.    The  surgeon 
should,  unless  ambidextrous,  stand  on  the  left  side  of  the  patient,  who  may  be  lying 
or  semi-erect.    The  penis  is  taken  in  the  left  hand  and  the  meatus  pressed  open,  while 
the  instrument,  held  in  the  median  line  of  the  abdomen,  with  the  handle  towards  the 
chin  of  the  patient,  is  carefully  inserted.    It  is  passed  slowly  down  the  urethra,  while 
the  penis  is  drawn  upwards  over  it.    During  this  time  the  surgeon  must  hold  the  instru- 
ment with  the  handle  close  to  the  abdomen.    When  the  point  has  passed  back  and  engaged 
in  the  opening  of  the  triangular  ligament,  the  handle  is  elevated  from  the  abdomen  and 
swung  in  an  arc  of  a  circle  down  between  the  thighs,  being  kept  accurately  in  the  middle 
line  of  the  patient's  body  during  the  entire  manipulation.    The  beginner  is  exceedingly 
liable  to  elevate  the  handle  of  the  instrument  before  the  point  is  deep  enough  in  the 
perineal  region,  and  thus  strikes  the  triangular  ligament  too  high  up.    It  should  be  remem- 
bered that  the  point  of  the  catheter  must  be  felt  by  the  left  hand  behind  the  scrotum 
before  the  other  end  is  elevated.    When  the  instrument  can  be  held  between  the  thighs 
without  force,  and  seems  fixed  without  lateral  mobility,  it  has  entered  the  bladder.  When 
the  patient  has  a  very  prominent  abdomen,  it  may  be  well  at  times  to  insert  the  instru- 
ment with  the  handle  towards  the  feet  and  to  twist  it  around  when  the  point  has  passed  a 
considerable  distance  into  the  urethra.    The  manipulation  otherwise  is  identical.  The 
soft  rubber  catheter,  without  a  stylet,  is  oiled  and  simply  pushed  into  the  canal  by  degrees. 
The  movement  is  very  similar  to  that  employed  in  placing  worms  on  a  fishing  hook — 
J.  B.  R.] 

A  diminution  in  the  calibre  of  the  urethra,  the  result  of  organic  changes  within  its 
walls,  gives  rise  to  stricture;  any  encroachment  on  the  passage  from  without  or  within 
causes  obstruction. 

Obstruction  occurs  when  the  urethra  is  narrowed  from  inflammatory  engorgement 
of  its  mucous  and  submucous  tissue  (the  inflammatory  stricture  of  some  authors),  or  from 
spasm  of  the  urethral  muscles  (spasmodic  stricture);  when  an  abscess  or  tumor  outside 
the  urethra,  or  any  prostatic  enlargement  encroaches  on  the  urethra,  or  any  fracture  of 
the  pelvis  presses  upon  it  ;  and  lastly,  when  a  calculus  or  foreign  body  is  impacted  in  the 
passage,  or  a  urethral  polypus  blocks  it  up. 

Organic  stricture  is  caused  by  the  contraction  of  inflammatory  deposit  situated 
upon,  within,  or  beneath  the  mucous  membrane  of  the  canal,  or  from  the  contraction  ot 
the  cicatrix  of  a  ruptured  or  injured  urethra.  The  first  form  may  be  described  as  simple 
organic  stricture.  The  second  as  traumatic  or  cicatricial  stricture.  The  former  is  the 
more  common,  my  notes  showing  603  examples  of  the  former  to  43  of  the  latter  in  con- 
secutive cases,  or  in  the  proportion  of  fourteen  to  one. 

In  the  majority  of  cases  the  contraction  of  an  organic  stricture  is  of  a  chronic  nature, 
and  in  some  may  be  readily  traced  to  a  more  or  less  distinct  chronic  inflammation  ot  the 
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passage;  but  years  will  frequently  pass  before  the  obstruction  to  the  flow  of  urine  becomes 
of  sufficient  importance  to  arrest  attention,  and  a  sudden  attack  of  retention  of  urine, 
induced  by  some  act  of  irregularity  or  exposure  to  cold,  will  probably  be  the  first  symp- 
tom to  draw  the  patient's  attention  to  his  condition. 

The  stricture  may  consist  simply  of  a  perforated  membranous  diaphragm  stretched 
across  the  canal,  of  a  narrow  band  of  inflammatory  product  surrounding  the  passage,  to 
which  the  terms  "  whip-cord,"  "  ring,"  or  "anulav"  stricture  is  attached,  and  in  rarer 
cases  to  bands  of  lymph  stretching  across  the  passage,  and  forming  what  are  known  as 
"bridle  strictures."  It  may  be  general  or  partial,  and  when  the  latter,  may  have  been 
caused  either  by  some  adhesion  of  the  natural  ruga?  of  the  urethra,  or  of  some  folds  of  its 
mucous  lining.  When  the  stricture  is  more  extensive,  there  is  hardly  a  limit  to  the 
extent  of  inflammatory  deposit  which  may  exist,  from  the  narrow  band  already  alluded 
to  as  forming  the  "annular"  stricture,  passing  onwards  to  the  broader  band  which  answers 
to  Sir  A.  Cooper's  term  of  "  ribbon"  stricture,  to  the  still  severer  cases  in  which  the 
urethra  is  found  more  or  less  contracted  throughout  its  entire  course.  Between  these 
extremes,  numberless  varieties  and  degrees  of  mischief  may  be  observed,  the  urethra 
presenting  one  single  contraction,  or  several  independent  ones.  John  Hunter  mentioned 
a  case  in  which  six  strictures  coexisted. 

Lastly,  the  urethra  may  unquestionably  become  "  impermeable,"  the  pathological 
specimens  in  Guy's  Museum  being  sufficient  to  demonstrate  the  fact.  Such  a  condition, 
however,  cannot  exist  uncomplicated  with  other  symptoms,  since  it  is  obvious  that  the 
urine  must  have  some  channel  for  escape.  In  these  cases,  therefore,  urinary  fistula  will 
always  be  found.  An  obliteration  of  the  urethra,  the  result  of  injury,  *.  e.,  traumatic 
stricture,  is  also  met  with. 

Locality  of  Stricture. — For  the  only  definite  facts  relating  to  this  subject  I  must 
refer  and  I  do  so  with  pleasure  to  the  labors  of  Sir  H.  Thompson  ;  for,  although  other 
writers  have  given  their  "impressions"  upon  the  subject  and  published  isolated  cases,  it 
is  to  him  that  the  profession  is  indebted  for  the  analysis  of  270  preparations  contained  in 
the  various  museums,  by  which  inquiry  alone  this  question  could  have  been  satisfactorily 
determined.  He  has  most  satisfactorily  proved  what  is  now  generally  received  as  true, 
that  in  by  far  the  majority  of  cases  of 

stricture,  the  juncture  of  the  spongy  and  Fig.  398. 

membranous  portions  of  the  urethra  is  its 
most  frequent  seat  (Fig.  398),  and  that  the 
inch  situated  in  front  of  this  spot  is  the 
next  position  in  point  of  frequency,  while 
exceptional  cases  may  be  found  in  the  pro- 
static end  of  the  membranous  portion,  at 
the  external  orifice,  or  at  the  terminal  two 
inches  of  the  urethra,  but  no  specimen  ex- 
isted in  which  a  stricture  has  been  observed 

in  the  prostatic  portion.  Stricture  of  the  urethra,  with  dilatation  of  urethra  hehind 

Looking  Over  my  OWn  Cases  with  a  view  stricture  and  hypertrophy  of  hladder. 

to  inquiring  into  the  causes  of  stricture,  I 

find,  omitting  congenital  narrowing  of  the  urethra,  that  chronic  gonorrhoea!  inflammation 
had  existed  in  273  out  of  the  G46  instances,  and  that  in  78  of  these,  injections  had  been 
employed  in  its  cure;  that  direct  injury  was  the  assigned  cause  of  43;  while  in  330  no 
definite  cause  could  be  obtained.  With  these  facts  it  seems,  therefore,  right  to  conclude : 
"That,  although  gonorrhoea  often  precedes  a  stricture,  at  least  half  the  cases  are  found  in 
subjects  who  have  not  suffered  from  such  a  disease;  and  that  when  gonorrhoea  might  be 
assigned  as  a  cause,  the  use  of  injections  for  its  cure  does  not  appear  to  have  had  any 
positively  injurious  influence  in  producing  a  stricture."  I  may  add,  that  these  results 
can  be  strictly  relied  on,  as,  when  noting  the  cases,  considerable  care  was  taken  to  search 
out  this  fact.  It  may  therefore  unquestionably  be  asserted,  that  injections  have  not  the 
injurious  influence  in  exciting  stricture  which  some  authors  have  ascribed  to  them. 

Among  the  330  cases  in  which  no  positive  cause  could  be  assigned,  were  three  in  which 
"gout"  existed;  and  several  in  which  the  contraction  of  chancres  might  fairly  be  ascribed 
as  the  cause  of  the  obstruction. 

I  have  been  unable  to  discover  that  the  so-called  phosphatic  diathesis  has  any  influence 
in  exciting  the  formation  of  an  organic  stricture,  or  any  other  urethral  disease,  although 
this  is  a  point  upon  which  Sir  B.  Brodie  has  largely  dwelt;  but  there  can  be  no  doubt, 
that  any  morbid  condition  of  the  urine  has  considerable  power  in  exciting  a  spasmodic 
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contraction  of  the  muscular  walls  of  the  urethra  more  particularly  when  an  organic  stric- 
ture exists,  and  of  inducing  retention  of  the  urine.  [Dr.  S.  W.  Gross  claims  that  mas- 
turbation is  a  frequent  cause  of  stricture.] 

Symptoms  In  a  large  proportion  of  the  cases  of  simple  organic  stricture,  an  attack 

of  retention  of  urine  is  the  first  thing  which  attracts  the  attention  of  the  patient,  which 
may  have  followed  some  indiscretion  in  diet,  excess  of  drinking,  or  exposure  to  cold.  It 
is  then,  perhaps,  for  the  first  time,  that  the  patient  can  bring  to  his  recollection  the  fact, 
that  other  less  marked  but  not  less  certain  symptoms,  had  existed  previously  for  some 
time.  It  may  be  that  a  chronic  gleet  had  been  present  for  many  months,  or  that  some 
urethral  pain  or  difficulty  had  attended  the  act  of  micturition,  that  the  stream  of  urine 
had  been  somewhat  narrowed,  divided,  twisted,  or  of  a  screw  shape;  or  that  micturition 
had  been  more  frequent  or  prolonged  ;  yet  these  symptoms  by  themselves  had  failed  to 
make  sufficient  impression  upon  the  mind  of  the  sufferer  as  to  lead  him  to  suspect  the 
existence  of  a  stricture. 

It  must  not  be  thought,  however,  that  the  retention  is  usually  caused  by  the  gradual 
contraction  of  the  stricture,  though  in  exceptional  cases  such  a  condition  may  exist,  yet  it 
is  tolerably  certain  that  in  the  majority,  the  retention  is  due  to  some  spasmodic  action  of 
the  urethral  muscles  at  the  seat  of  stricture,  for  very  slight  causes  appear  capable  of 
exciting  spasmodic  action  of  the  canal  in  a  diseased  urethra,  and  consequently  giving  rise 
to  retention;  spasmodic  and  organic  stricture  being  generally  combined.  Indeed  out  of 
483  cases  of  stricture  consecutively  admitted  into  Guy's,  129,  or  more  than  a  fourth,  were 
suffering  from  retention.  When  the  stricture  is  not  discovered  under  these  circumstances, 
it  will,  if  not  detected  early,  soon  give  rise  to  other  and  more  characteristic  symptoms. 
The  stream  of  urine  will  gradually  contract  so  that  it  will  at  last  cease  to  exist,  the  urine 
passing  only  in  drops.  The  bladder  will  become  so  irritable  that  the  patient  will  have  to 
rise  frequently  in  the  night  to  micturate,  and  the  effort  will  be  attended  with  pain;  a  small 
quantity  of  urine,  moreover,  will  probably  also  be  passed;  symptoms  affecting  the  rectum 
will  soon  appear,  and  the  straining  during  the  act  of  micturition  will  be  associated  with 
tenesmus;  these  symptoms  at  times  being  so  severe  as  to  necessitate,  whenever  natural 
relief  is  sought,  the  use  of  the  stool  instead  of  the  chamber  vessel.  Prolapsus  recti,  or 
piles,  also  frequently  complicate  the  case;  while  incontinence  of  urine  may  follow. 

Under  these  circumstances,  it  is  clear,  that  the  bladder  is  never  emptied,  although  some 
small  quantity  of  urine  may  be  passed  at  each  act  of  micturition.  The  retained  urine, 
undergoing  partial  decomposition,  acts  as  an  irritant,  and  becomes  cloudy  and  ammoniacal, 
depositing  more  or  less  mucus  and  phosphates.  The  urine  collecting,  gives  rise  to  disten- 
sion of  the  bladder,  which,  pressing  on  the  rectum,  excites  tenesmus  and  prolapsus,  and, 
interfering  with  the  return  of  the  venous  blood,  to  piles.  As  the  distension  increases,  the 
bladder  loses  its  power  of  contraction,  and  consequently  expands  till  it  overflows — the 
overflow  of  urine  giving  rise  to  incontinence  which  is  a  direct  result  of  chronic  retention. 
A  physical  examination  of  the  abdomen  of  a  patient  under  these  circumstances  will  reveal 
the  distended  viscus  as  a  central  globular  swelling,  giving  a  dull  sound  on  percussion. 

During  these  changes,  others  no  less  important  are  going  on  at  the  seat  of  stricture ; 
the  urethra  behind  the  stricture  dilates — this  dilatation  being  mechanical  and  the  direct 
result  of  the  ineffectual  efforts  of  the  bladder  to  overcome  the  obstruction  (Fig.  398). 
As  the  pressure  continues,  inflammation  of  the  urethra  and  parts  around  appears,  the  tis- 
sues as  they  expand  become  indurated,  and,  after  a  time,  ulcerate  from  the  continued  irri- 
tation. A  few  drops  of  urine  then  percolate  into  the  cellular  tissue  behind  the  stricture, 
and,  setting  up  suppuration,  form  a  urinary  abscess,  which  to  the  finger  will  appear  as  a 
deep-seated  perineal  swelling. 

Where  the  abscess  is  slow  in  its  formation,  it  will  be  indolent  and  painless,  but  if  rapid, 
very  painful,  and  when  opened  or  left  to  natural  processes  it  will  almost  to  a  certainty  be 
followed  by  &  perineal  urinary  fistula. 

If,  however,  the  abscess  and  the  urethral  stricture  be  left  unrelieved,  and  the  bladder 
with  the  abdominal  muscles  still  continue  to  act  and  ineffectually  to  overcome  the  urethral 
obstruction, the  urine,  by  being  forced  into  the  dilated  urethra  behind  the  stricture  and 
into  the  perineal  abscess  communicating  with  it,  will  sooner  or  later,  unless  the  stricture 
be  relieved,  cause  rupture  of  the  abscess  into  the  cellular  tissue  of  the  parts  around,  and 
as  a  result  give  rise  to  extravasation  of  urine. 

If  this  giving  away  of  the  parts  appears  during  the  efforts  of  the  patient  to  overcome 
the  stricture,  or  the  spasmodic  action  of  the  bladder  and  abdominal  muscles,  a  sudden 
relief  from  the  previous  agony  and  the  sensation  that  something  has  given  way  may  for  a 
time  lull  the  apprehensions  of  the  patient,  and  mislead  him  into  the  idea  that  all  is  well, 
but  the  swelling  of  the  perineum,  scrotum,  penis,  and  supra-pubic  region,  which  must 
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soon  follow,  with  the  absence  of  any  flow  of  urine  through  the  natural  channel,  will  reveal 
to  the  professional  eye  the  true  nature  of  the  accident,  and  prove  that  the  urethra  has 
given  way  behind  the  stricture,  and  extravasation  of  urine  has  taken  place. 

Instruments  for  the  Detection  of  a  Stricture. 

For  the  detection  of  a  stricture,  as  well  as  for  its  dilatation,  metallic  catheters,  elastic 
catheters,  or  filiform  bougies  may  be  employed. 

Fig.  399. 


The  metallic  catheter  I  prefer  is  that  figured  373-4.  The  [Fig.  400. 
curve  being  short,  the  end  bulbous  and  a  size  larger  than  Q 
the  shank,  this  form  of  catheters  is  very  perfect  for  mere  f§ 
examination  purposes  The  elastic  instruments  are  upon 
the  French  model,  and  are  made  of  the  same  material 
throughout,  a  groove  in  the  top  answering  as  a  substitute 
for  the  ivory  head  which  is  never  known  to  keep  its  place, 
and  when  a  catheter  has  to  be  fastened  into  the  bladder,  the 
benefit  of  this  arrangement  is  at  once  proved.  These  cathe- 
ters are  made  very  small  (Fig.  399),  even  to  the  half 
size.  For  dilating  a  stricture  they  should  always  be  prefer- 
red. [The  numbers,  used  by  makers  and  authors  to  desig- 
nate the  sizes  of  urethral  instruments,  are  arbitrary  in  many 
instances,  and  always  confusing.  The  only  perfect  method 
is  to  give  the  circumference  of  the  instrument,  which  is 
easily  done  by  employing  the  flexible  strap,  similar  to  that 
used  by  glove-makers,  which  has  been  devised  for  this  pur- 
pose by  Dr.  Chas.  H.  Thomas. 

For  exploring  the  urethra  the  best  form  of  instrument, 
and  indeed  the  only  form  to  detect  strictures  of  large  calibre, 
is  the  bulbous  or  acorn-pointed  bougie.  This  is  slipped  be- 
yond the  coarctation,  and  then  partially  withdrawn  until  the 
shoulder  strikes  the  contracted  part  of  the  urethra ;  the  distance  from  the 
meatus  is  then  readily  determined.  Care  must  be  taken  lest  the  catching 
of  the  shoulder  at  the  triangular  ligament  be  considered  an  obstruction  due 
to  a  slight  stricture.] 

The  filiform  bougies  are  made  of  the  same  material  as  the  elastic  cathe- 
ter, or  of  catgut  or  whalebone.    I  prefer  the  first  and  last,  as  they  are 

[Fig.  402. 


[F 


ig.  401. 


Thomas's 
metric  guage.] 


Bulbous  bougies.] 

made  very  fine  and  smooth,  with  or  without  olive  tips  ;  some  are  of  the 
same  thickness  throughout,  whilst  others  have  finer  points  than  shafts. 
They  can  often  be  insinuated  through  a  narrow  stricture  when  a  catheter 
cannot  be  introduced,  and  are  consequently  of  great  value  for  dilating 
purposes. 

As  guides  into  the  bladder  they  are  also  of  equal  use,  and  particularly  for 
internal  or  external  urethrotomy.  When  these  small  bougies  are  used  the 
urethra  should  be  previously  filled  with  oil. 

During  the  development  of  a  stricture,  and  more  particularly  when  the 
stricture  has  become  a  real  cause  of  obstruction,  a  patient's  general  condi- 
tion is  rarely  good,  and  what  are  generally  known  as  dyspeptic  symptoms 
commonly  exist ;  as  a  consequence,  the  patient  often  loses  flesh,  looks  care- 
worn and  ill,  the  digestive  organs  failing  to  do  their  duty  as  in  health.  As 
the  disease  progresses,  a  constant  feeling  of  chilliness  is  very  common,  and 
41 
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rigors  are  not  unusual ;  these  symptoms  being  at  times  intermittent,  and  are  often  re- 
garded as  being  due  to  "  ague."  Whilst  a  perineal  abscess  is  forming,  they  are  commonly 
present. 

When  they  are  uncomplicated,  however,  with  such  a  local  cause  and  are  still  frequent, 
there  is  good  reason  to  believe  that  they  indicate  some  renal  complication ;  for  it  cannot 
be  too  strongly  impressed  upon  the  surgeon's  mind  that  no  stricture  can  long  exist  without 
producing  secondarily  important  changes  in  the  bladder  and  kidneys. 

Results  of  Stricture. 

When  a  stricture  is  neglected,  renal  disease  is  certain  to  follow,  and  when  death  takes 
place  as  a  consequence  of  stricture,  it  will  be  from  kidney  disease  if  it  has  not  been  sud- 
denly brought  about  by  one  of  the  complications  of  stricture,  such  as  retention  or  extra- 
vasation of  urine.  Thus,  out  of  100  deaths  from  stricture  analyzed  by  Dr.  Goodliart 
(•  Guy's  Rep.,'  vol.  xix,  series  iii),  which  took  place  at  Guy's  Hospital,  in  nineteen  years, 
the  kidneys  were  suppurating  in  41  ;  wasted  or  inflamed  in  18 ;  diseased  in  a  less  degree 
or  cystic  in  7;  and  healthy  in  34,  or  about  one-third. 

Organic  strictures  are  not,  however,  all  of  the  same  character. 

The  simple  stricture  is  the  most  usual,  and  beyond  the  mechanical  effects  of  its 
existence  has  no  special  feature.  The  irritable  stricture  is  comparatively  rare,  and 
is  characterized  by  excessive  sensibility  on  being  touched  by  a  catheter,  with  a  disposition 
to  bleed.  It  is  also  prone  to  be  associated  with  chilliness  and  even  rigors.  The  con- 
tractile stricture  may  belong  to  either  of  the  two  former  groups  ;  its  peculiarity  con- 
sisting in  its  tendency  to  recontract  after  its  dilatation.  The  cicatricial  or  trau- 
matic stricture  has  characters  of  its  own,  and  of  these,  its  obstinacy  is  the  most 
marked. 

It  is  important  to  bear  these  divisions  of  organic  stricture  constantly  in  mind,  for  the 
successful  treatment  of  a  case  will  often  turn  upon  their  recognition. 

Treatment  Before  a  surgeon  can  say  with  certainty  that  a  stricture  exists,  a  urethral 

examination  is  a  necessity,  and  this  is  an  operation  in  which  as  many  difficulties  are  met 
with  by  the  inexperienced  as  in  those  far  more  complicated;  indeed,  without  some  skill 
and  confidence,  the  attempt  to  pass  a  full-sized  catheter  down  a  healthy  urethra  constantly 
fails. 

To  pass  a  catheter,  it  is  usually  wise  to  place  the  patient  in  the  recumbent  position, 
with  the  shoulders  slightly  raised  and  the  knees  separated,  the  surgeon  observing  that  he 
is  lying  quite  straight,  with  the  abdomen  exposed  to  the  navel,  this  point  being  the  hest 
guide  to  the  line  of  the  urethra.  A  large  metallic  instrument  (No.  7  or  8  being  the  best) 
should  be  selected  for  the  examination,  and  made  moderately  warm  by  being  dipped  in 
warm  water  or  rubbed  by  the  hand  and  thoroughly  well  oiled.  The  operator  should  stand 
on  the  left  side  of  the  patient,  and  raising  the  penis  with  his  left  hand  introduce  the  end 
of  the  catheter  into  its  urethral  orifice,  keeping  its  point  during  the  introduction  of  the 
first  three  or  four  inches  well  to  the  lower  surface  of  the  urethra,  in  order  to  avoid  the 
lacunas  of  the  urethra  that  exist  in  the  roof  of  the  passage.  The  handle  of  the  instru- 
ment at  this  step  of  the  operation,  may  be  directed  over  the  left  thigh  of  the  patient,  or, 
what  is  preferable,  maintained  over  the  median  line  of  the  body  in  the  direction  of  the 
umbilicus.  With  the  left  hand  he  may  then  gently  draw  the  penis  up  the  instrument 
which  he  with  the  right  allows  by  its  own  weight  to  slip  down  the  passage,  simply  direct- 
ing it  with  a  light  hand.  When  its  end  has  reached  the  bulbous  portion  of  the  urethra 
the  handle  of  the  catheter  must  then  be  gently  depressed  in  the  central  line  of  the  body, 
and  if  no  obstruction  exists,  the  bladder  will  be  entered ;  the  point  of  the  instrument 
during  this  movement  being  kept  well  along  the  upper  surface  of  the  urethra.  In  a 
healthy  urethra,  indeed,  the  surgeon  has  little  more  than  to  guide  a  metallic  instrument 
into  the  bladder,  the  weight  of  the  catheter  being  alone  nearly  sufficient  to  allow  it  to  pass 
down  the  passage.  Half  the  errors  committed  in  catheterism  arise  from  a  non-apprecia- 
tion of  this  fact  ;  the  desire  to  pass  the  catheter  originating  efforts  that  interfere  with  the 
entry  of  the  instrument  into  the  bladder  under  proper  guidance. 

When  a  stricture  exists  the  catheter  will  be  arrested  in  its  course ;  and,  under  these 
circumstances,  it  should  be  withdrawn  an  inch  or  so  and  passed  on  again,  with  the  handle 
slightly  altered  in  direction.  If  the  resistance  is  still  felt  the  instrument  should  be  with- 
drawn and  one  of  a  smaller  size  employed,  and  on  this  failing  to  glide  by  the  obstruction 
a  yet  smaller  one,  and  so  on  till  the  stricture  is  entered. 

The  seat  of  stricture  or  strictures,  as  well  as  the  nature  of  the  contraction,  will  be  made 
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out  by  this  process.  If  much  pain  attend  the  examination  the  surgeon  has  employed 
either  too  much  force  or  an  irritable  stricture  exists,  and  if  bleeding  follows,  this  latter 
probability  is  strengthened,  particularly  if  no  violence  has  been  employed.  Catheterism, 
indeed,  ought  never  to  be  attended  with  violence,  and  if  gentle  measures  do  not  succeed, 
no  other  should  be  attempted. 

In  passing  a  catheter,  some  prefer  the  patient  to  be  in  the  erect  position,  but  I  cannot 
recommend  it  ;  there  is  more  chance  of  inflicting  injury  in  this  position  by  the  patient 
moving,  and  the  surgeon  has  not  so  complete  a  control  over  his  instrument  or  patient  as 
when  he  is  recumbent.  When  there  is  a  stricture  the  erect  position  is  certainly  wrong. 
The  mode  known  as  the  "  tour  de  maitre"  has  only  to  be  named  to  be  condemned  ;  though 
in  the  hands  of  a  skilled  surgeon  it  may  be  done  with  impunity.  The  plan  consists  in 
introducing  the  catheter  with  the  handle  presenting  downwards  and  the  convexity  of  its 
curve  upwards,  passing  it  along  the  urethra  down  to  the  bulb,  and  then,  onwards  into  the 
bladder,  by  describing  a  half  circle  towards  the  umbilicus,  the  handle  of  the  instrument 
when  it  has  reached  the  median  line  of  the  body  above  being  gradually  depressed,  and  the 
end  of  the  instrument  in  this  turn  made  to  enter  the  bladder. 


Treatment  of  Stricture. 

The  treatment  of  stricture  must  be  based  on  the  pathology  of  the  disease  ;  and  mild 
means  should  always  be  preferred  to  forcible  or  cutting  measures. 

The  pathology  of  stricture  is  simple,  and  consists  either  in  the  deposition  of  inflamma- 
tory products  in  the  mucus  and  submucous  tissue  with  their  subsequent  contraction  ;  or, 
in  the  contraction  of  a  cicatrix,  the  result  of  an  injury. 

The  principle  of  treatment  is  also  simple,  for  it  is,  primarily,  to  dilate  the  contracted 
canal,  and  secondarily,  to  obtain  the  absorption  or  breaking-up  of  the  effused  inflamma- 
tory products.  The  more  simple  the  means  by  which  these  ends  can  be  secured  the 
better. 

Where  the  first  end  has  been  obtained  without  the  second,  temporary  benefit  may  have 
been  effected^  but  no  more.  Where  both  ends  can  be  gained  by  simple  means,  the  treat- 
ment must  be  pronounced  good.  In  ordinary  cases  of  organic  stricture,  there  is  little 
doubt  that  these  ends  are  to  be  secured  by  dilatation,  of  the  stricture  ;  and  that  by  such 
local  treatment  alone,  the  majority  of  cases  of  organic  stricture  may  be  successfully  over- 
come. 

Now,  this  treatment  by  dilatation  may  be  continuous  or  intermittent.  The  former 
method  is  to  be  preferred,  and  should  be  carried  out  as  follows  ;  it  is  certainly  the  most 
rapid  and  effectual  the  surgeon  has  at  his  disposal,  although  it  necessitates  about  a  fort- 
night's rest. 

The  size  of  the  stricture  having  been  gauged,  an  elastic  conical  catheter  with  a  bulbous 
end  is  to  be  taken  and  well  oiled,  and  as  large  a  one  as  can  be  passed  through  the  stric- 
ture introduced.  Should  the  English  catheter  be  preferred,  it  ought  to  be  made  soft  and 
flexible  by  being  dipped  in  warm  water  or  by  friction  with  the  finger,  and  used  without 
the  stylet.  The  penis  of  the  recumbent  patient  must  then  be  raised  by  the  left  hand  and 
drawn  forward,  as  well  as  slightly  downwards,  so  as  to  make  the  urethra  as  straight  as 
possible.  The  catheter  should  then  be  introduced,  and  passed 
gently  down  the  passage.    If  obstruction  be  felt,  the  cathe-  Fig.  403. 

ter  may  be  slightly  withdrawn  and  then  pressed  forwards, 
the  largest  instrument  the  stricture  will  admit  without  force 
being  introduced,  which  having  passed  the  stricture  and 
entered  the  bladder,  it  is  to  be  fastened  in  (Fig.  403),  the 
end  of  the  catheter  up  to  its  eye  alone  resting  in  the  bladder. 

The  orifice  of  the  catheter  may  either  be  plugged  with  a 
peg  of  wood  or  the  end  capped  by  a  piece  of  india-rubber 
tubing,  the  free  end  being  dropped  into  a  urinal,  or  tied  in 
a  knot  to  prevent  escape  of  urine.  ,    , ,  .  . 

.  ..         1  p         i  .  _  _  Mode  of  fastening  catheter  in  the 

Alter  twenty-tour  hours  if  the  catheter  moves  freely  in  bladder, 
the  stricture  it  may  be  removed  and  a  larger  size  introduced, 

the  surgeon  being  careful  not  to  be  tempted  to  introduce  one  that  fits  the  stricture  too 
firmly.  On  the  third  and  following  days,  the  same  practice  may  be  followed,  and  in  about 
ten  days  a  complete  dilatation  of  the  stricture  will  probably  have  been  perfected.  If  the 
catheter  does  not  move  freely  in  the  stricture,  it  must  be  left  a  few  hours  longer.  When 
the  presence  of  the  instrument  in  the  bladder  causes  irritation  which  is  not  remedied  by 
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such  alkalies  as  the  citrate  or  tartrate  of  potash  with  buchu  and  hyoscyamus,  it  is  wise  to 
have  the  catheter  removed  some  few  hours  before  a  larger  size  is  introduced;  thereby 
giving  the  bladder  rest.  When  it  is  impossible  for  the  patient  to  maintain  rest,  a  catheter 
may  be  passed  in  the  evening,  retained  all  night,  and  removed  in  the  morning.  At  other 
times  where  the  symptoms  are  more  severe,  some  slight  intermission  of  the  treatment 
may  be  advisable,  the  passage  of  the  catheter  alone  being  practised.  After  the  stricture 
has  been  fully  dilated,  the  daily  passage  of  an  instrument  for  a  few  days  subsequently  is 
all  that  is  required,  the  interval  between  the  introduction  of  the  catheter  being  gradually 
lengthened. 

The  patient  need  not  always  be  confined  to  bed  during  this  treatment ;  but  lie  on  a  sofa 
or  sit  quietly  in  a  reclining  chair.  When  movement,  however,  causes  irritation  of  the 
bladder,  it  must  be  forbidden. 

In  severe  and  neglected  strictures  this  plan  is  one  that  ought  always  to  be  followed  when 
possible,  as  it  is  sound  in  its  principle,  safe  in  its  practice,  and  as  expeditious  as  is  con- 
sistent with  the  object  aimed  at. 

[This  form  of  treatment  has  objections,  and  in  many  cases  the  next  method  of  dilata- 
tion will  be  found  preferable.  When  an  instrument  is  to  be  retained  in  the  bladder,  tapes 
should  be  at  tached  to  the  end  of  the  cat  heter  and  then  fastened,  like  guy-ropes,  to  bam  Is 
around  the  groins.    The  band  around  the  penis  is  to  be  avoided.] 

The  intermittent  form  of  dilatation  is  required  in  less  severe  cases,  or  where  rest  cannot 
be  obtained  ;  and  can  be  carried  out  by  the  introduction  of  an  instrument  on  one  day,  and 
after  the  lapse  of  one  or  two  more,  its  re-introduction,  followed  by  the  employment  of  a 
larger  size,  and  so  on,  till  complete  dilatation  of  the  stricture  has  been  effected.  It  is  the 
second  best  plan  the  surgeon  has  at  his  command,  and  although  more  tedious  than  the 
former,  in  the  end  successful ;  patients  so  treated,  however,  require  doubtless  the  more 
frequent  introduction  of  a  catheter  to  maintain  the  urethra  in  its  dilated  condition  than 
others  treated  by  the  former  plan.  For  this  method  of  treatment  metallic  instruments  are 
better  than  elastic. 

When  a  stricture  is  so  contracted  that  a  catheter  cannot  be  passed  even  after  very  care- 
ful manipulation,  the  attempt  should  be  given  up  and  alkalies  given.  When  the  urethra 
is  irritable,  opium,  enforced  rest,  and  the  hip  bath  are  of  use  ;  and  after  the  lapse  of  a 
day  or  more,  success  may  follow  another  attempt.  When  the  stricture  is  reached  by  the 
catheter,  gentle  pressure  upon  it  may  be  employed  ;  indeed,  pressure  may  be  kept  up  for 
two  or  three  minutes,  the  parts  often  yielding  under  its  influence  and  allowing  the  instru- 
ment to  pass.  If  this  end  be  obtained,  let  the  surgeon  be  satisfied  and  leave  the  catheter 
in,  whether  silver  or  elastic,  for  should  he  remove  it,  he  will  in  all  probability  fail  to  pass 
a  second.  If  the  instrument  be  silver,  an  elastic  one  should  be  substituted  when  it  is 
removed. 

When  a  catheter  is  grasped  and  "  held"  in  the  urethra,  the  operator  may  be  tolerably 
sure  that  he  has  entered  the  stricture,  and  if  the  end  be  movable  he  may  be  equally  sure 
that  he  is  in  a  false  passage.  When  the  catheter  has  been  held  and  passed  forwards  into 
the  bladder,  all  is  well,  when  it  slips  suddenly  into  a  movable  space,  the  urethra  has  pro- 
bably been  perforated.  Under  these  circumstances,  when  a  false  passage  probably  exists, 
it  is  wise  to  give  up  local  treatment  for  a  few  days  to  allow  the  parts  to  heal.  A  stricture 
should  be  dilated  up  to  its  fullest  extent.  [Under  the  influence  of  the  teachings  of  Dr. 
F.  N.  Otis,  of  New  York,  and  others,  we  now  employ  much  larger  bougies  than  was 
formerly  thought  proper.  Dr.  Otis  believes  there  is  a  definite  relation  between  the  cir- 
cumference of  the  penis  and  the  largest  bougie  to  be  employed.] 

It  is  important  to  bear  in  mind,  that  after  the  full  dilatation  of  a  stricture,  contraction 
will  again  take  place  after  a  time,  if  the  passage  be  not  kept  open  ;  but  the  introduction 
of  a  catheter  once  in  every  two,  three,  four,  or  more  months  according  to  circumstances, 
is  generally  sufficient  to  prevent  such  a  result  taking  place. 

What  in  modern  language  is  called  "  the  rapid  or  im  mediate  treatment  of  stricture"  is 
in  reality  its  rupture  or  splitting — it  being  in  all  probability  a  rare  thing  for  a  stricture  to 
be  suddenly,  fully,  and  rapidly  dilated  without  being  lacerated.  The  plan  known  by  this 
name  has  certainly  a  taking  title,  and  in  practice,  has  apparent  advantages  which,  it  sup- 
ported by  experience,  would  establish  its  claims  on  the  attention  of  surgeons.  In  our  day, 
it  is  known  as  that  of  Holt,  but  Holt's  instruments  are  mere  modifications  of  M.  Perreve'fl 
made  in  1847,  and  the  same  sort  of  practice  has  been  adopted  by  Mr.  T.  Wakley,  Dr. 
Hutton,  of  Dublin,  Maisonneuve,  Buchanan,  and  others. 

Holt  describes  his  instrument  "as  consisting  of  two  grooved  blades,  fixed  in  a  divided 
handle,  and  containing  between  them  a  wire  welded  to  their  points,  and  on  this  wire  a 
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tube  (which  when  introduced  between  the  blades  corresponds  to  the  natural  calibre  of  the 
urethra)  is  quickly  passed,  and  thus  ruptures  or  splits  the  obstruction." 

The  stricture  having  been  split,  the  dilator  should  be  rotated  to  separate  further  the 
Bides  of  the  rent,  and  then  withdrawn  ;  a  catheter  corresponding  to  the  number  of  the 
tube  being  substituted  for  the  purpose  of  removing  the  urine.  This  method,  however,  no 
more  effects  a  permanent  cure  of  a  stricture  than  the  plan  of  dilatation  already  referred 
to,  since  every  hospital  surgeon  has  been  called  upon  to  treat  cases  of  stricture  that  had 
been  subjected  to  the  plan  and  then  relapsed.  Indeed,  there  is  reason  to  believe,  that 
after  "  the  rapid  method"  an  early  relapse  is  more  common  than  after  others,  and  that  the 
cicatrices  of  these  split  structures  contract  faster  than  the  original.  Bad,  and  even  fatal 
effects,  moreover,  are  more  common  after  the  splitting  operation  than  after  gradual  dila- 
tation. 

The  plan  of  treatment  by  dilatation  I  have  laid  down  is  absolutely  safe,  and  never  is 
followed  by  a  fatal  result ;  but  this  cannot  be  said  after  the  splitting  of  the  stricture, 
although  facts  are  wanted  to  establish  the  proportion  of  fatal  to  the  successful  cases. 

To  narrow,  ring  or  annular,  subpubic  or  penile  strictures,  Holt's  method  is  probably 
well  adapted  ;  but  for  indurated,  ribbon,  tunnel  or  complicated  strictures,  it  is  dangerous 
and  unsuitable. 

When  a  stricture  is  associated  with  the  vesical  calculus,  and  it  is  a  matter  of  necessity 
to  cure  the  one  before  lithotomy  is  employed,  the  immediate  method  may  be  used  ;  but  it 
ought  to  be  understood,  that  a  greater  amount  of  danger  attends  its  practice  than  follows 
the  more  ordinary  method. 

The  best  instrument  for  this  plan  of  treatment  is  that  made  by  Weiss  for  Mr.  B.  W. 
Richardson,  of  Dublin.    (Fig.  404.) 

Fig.  404. 

Kichardson's  dilator. 

Yet  all  strictures  cannot  be  treated  by  dilatation,  for  "  cases  occur  occasionally  which 
are  so  exquisitely  sensitive  that  the  passage  of  a  catheter,  however  skilfully  performed,  is 
followed  by  such  severe  constitutional  and  local  disturbance  as  to  produce  more  harm  than 
good,  and  in  which  it  is  clear  some  other  method  of  cure  must  be  employed,  whilst  there 
are  others  which  are  relieved  by  means  of  the  catheter,  and  even  fully  dilated,  but  which 
have  a  tendency  to  re-contract  immediately  upon  the  omission  of  the  treatment.  In  the 
former  case  the  treatment  aggravates  instead  of  relieves  the  symptoms  ;  in  the  latter  it 
must  be  continued  for  life  to  preserve  an  open  passage.  Under  such  circumstances  some 
other  plan  of  treatment  must  be  adopted  ;"  and  I  believe  now,  as  when  the  above  words 
were  written,  "  the  most  beneficial  to  be  the  external  division  of  the  stricture  from  the 
perineum ;  and  it  is  to  the  late  Professor  Syme  that  we  are  here  especially  indebted  for 
having  so  ably  recalled  our  attention  to  the  treatment  of  such  troublesome  and  painful 
cases"  (<  Guy's  Reports,'  1858). 

The  surgeon  must  not,  however,  in  all  cases  of  irritable  stricture  come  to  the  conclusion, 
that  Syme's  operation  is  required,  as  it  is  only  in  exceptional  examples  that  it  is  needed. 
For  in  some,  the  irritability  rapidly  disappears  under  the  use  of  the  catheter,  and  in 
others  rest,  alkalies,  and  opium  have  a  most  beneficial  influence.  If  these  fail,  the  cutting 
operation  may  be  performed. 

Recently  the  laminaria  stalks  have  been  employed  for  dilating  stricture,  but  for  perineal 
strictures  they  are  dangerous,  and  are  apt  to  break.  For  strictures  at  the  orifice  of 
the  urethra,  from  the  contraction  of  cicatrices,  they  are  most  valuable,  but  for  all  other 
forms  they  are  ill  adapted.  A  laminaria  tent  swells  to  at  least  twice  its  diameter,  and 
may  he  introduced  into  the  urethra  dry  and  left  there,  a  small  shield  being  fixed  to  one 
end  to  prevent  its  slipping  into  the  passage. 

Caustics  are  not,  at  the  present  day,  much  employed  in  the  treatment  of  stricture  ; 
indeed,  few  use  them.  The  practice  in  theory  is  neither  sound,  nor  in  its  results  certain, 
indeed  it  is  probably  injurious,  since  it  is  impossible  to  apply  such  a  caustic  as  the  potassa 
tusa  to  the  seat  of  stricture  alone,  and,  when  tissues  are  destroyed  by  its  influence,  they 
will  subsequently  cicatrize  and  contract,  and  thus  add  to  the  mischief.  The  practice  is 
not  one  in  any  way  that  can  be  recommended. 
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Urethrotomy 

Fig.  405.      is  a  comprehensive  term,  and  includes  the  infernal  division  of  a  stricture 
from  the  urethra  as  well  as  the  external  through  the  perineum. 

Internal  urethrotomy  has  now  many  advocates,  and  in  hard  old 
strictures  it  is  preferable  to  their  rupture ;  for  strictures  also  at  the  orifice  of 
the  urethra  and  within  tlie  penis,  it  is  a  safe  and  valuable  practice.  In  the 
hands  of  some  surgeons  it  has  been  much  practised  advantageously,  and  Mr. 
Lund,  of  Manchester,  has  lately  advocated  it.  Many  instruments  have 
been  invented  for  the  purpose,  and  Stafford's  instrument,  made  in  1*27,  is 
well  known.  Fergusson  employed  a  long  grooved  director,  which  lie  passed 
through  the  stricture,  and  a  very  narrow-bladed  knife,  which  can  be  buried 
in  the  groove.  Many  ingenious  instruments  have  been  invented,  but  the 
best  is  that  which  divides  the  strictures  from  behind  forwards  on  its  with- 
drawal, such  as  that  represented  in  Fig.  405.  It  is  one  that  I  have  had 
made  on  Trelat's  principle,  perforated  at  its  end  for  a  guide  bougie.  In 
strictures  of  the  orifice  a  bistoury  may  be  used. 

After  the  division  of  the  stricture,  it  was  a  common  custom  to  pass  a  large 
catheter  into  the  bladder  and  leave  it  in,  but  M.  Gouley  has  fairly  shown 
that  such  a  practice  is  not  required.  In  orificial  strictures  after  their 
division,  the  laminaria  tent  is  the  best  to  use  with  a  shield. 

Maisonneuve  employed  a  filiform  gum-elastic  bougie  as  a  guide  through 
the  stricture,  as  well  as  a  grooved  steel  director  which  is  screwed  to  the 
bougie  and  pushed  into  the  bladder.  He  then  divided  the  stricture  by  means 
of  a  triangular-shaped  urethrotome  passed  along  the  groove,  a  large  catheter 
being  passed  into  the  bladder  when  the  stricture  had  been  divided. 

Subcutaneous  perineal  urethrotomy  is  on  its  trial,  but  my  own  experience 
of  it  has  not  been  favorable. 

External  urethrotomy  is  a  valuable  operation  in  selected  cases,  and 
includes  three  very  different  measures  ;  one,  in  which  the  stricture  is  divided 
through  the  perineum  upon  a  grooved  director  passed  through  the  stricture 
(external  division  or  Syme's  operation).  The  second,  in  which  the  urethra 
is  opened  in  front  of  the  stricture  and  a  grooved  probe  passed  through  it  into 
the  bladder  previous  to  its  division  (Wheelhouse's  operation).  And  the 
third,  in  which  the  perineum  is  laid  open  without  a  urethral  guide — the 
stricture  being  impervious — and  to  this  the  term  perineal  section  ought  to 
be  confined  (Cock's  operation). 


406. 


Syme's  Operation, 

as  already  stated,  is  valuable  in  the  highly  irritable  as  well  as  contractile 
stricture,  in  cases  which  Syme  described  as  strictures  that  "  continue  to  pre- 
sent symptoms  after  being  dilated,"  and  that  "are  indomitable  by  the 
ordinary  means  of  treatment."    It  is,  moreover,  usually  successful. 

The  operation  is  by  no  means  one  of  difficulty.    A  grooved  staff  as 
large  as  can  be  passed  through  the  stricture  is  first  introduced,  the 


Fig.  407. 


Syme's  perineal  catheter. 


Syme's  staff,  for  ex- 
ternal division  of  ure- 
thral stricture.] 


patient  having  been  placed  upon  his  back  as  if  about  to  be  cut  tor 
stone.  The  surgeon  should  then  with  perfect  precision  introduce  his 
knife  into  the  centre  of  the  perineum,  and  at  one  stroke,  cut  down 
upon  the  groove  situated  at  the  lower  border  of  the  staff;  and  using 
this  as  his  guide,  the  perineal  portion  of  the  urethra  in  which  the 


wheelhouse's  operation. 
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stricture  is  situated  can  be  readily  and  freely  divided.  There  are  but  two  important 
points  to  be  observed  in  this  the  second  step  of  the  operation  ;  the  first  is  to  be  certain 
that  the  knife  touches  the  groove  of  the  staff,  and  secondly  that  the  whole  of  the  diseased 
or  strictured  portion  of  the  urethra  is  freely  divided.  Having  succeeded  in  this,  the  essen- 
tial part  of  the  operation,  and  after  a  grooved  probe  or  director  has  been  introduced  into 
the  bladder  through  the  perineal  wound,  the  sound  may  be  removed,  when  either  a  full- 
sized  elastic  catheter  can  be  readily  introduced  through  the  penis  into  the  bladder  and 
fixed  in  ;  or  Syme's  catheter  (Fig.  407)  may  be  introduced  through  the  perineal  wound 
for  twenty-four  hours. 

The  patient  should  then  be  sent  to  bed,  and  a  mild  opiate  given  such  as  ten  grains  of 
Dover's  powder,  if  much  general  or  local  vesical  irritability  exists.  The  catheter  may  be 
left  in  for  several  days  if  it  fail  to  cause  pain,  but  if  the  bladder  resents  its  presence  it  may 
be  removed;  indeed,  recent  experience  has  led  me  to  think  that  the  presence  of  a  catheter 
is  scarcely  required,  although  more  experience  is  called  for  before  the  omission  of  its  use 
can  he  confidently  recommended. 

After  the  wound  has  closed,  the  occasional  introduction  of  a  catheter  is  essential,  and  I 
cordially  agree  with  Professor  Syme  in  thinking  "  prudence  requires  that  every  patient 
who  has  had  a  stricture  divided  should  learn  to  introduce  bougies,  since  by  doing  so,  at 
intervals  of  a  week  or  a  fortnight,  he  will  be  perfectly  secure  from  future  trouble."  The 
division  of  a  stricture  no  more  effects  a  permanent  cure  than  its  dilatation  or  rupture,  and 
occasional  dilatation  is  essential  to  maintain  its  patency. 

Wheelhouse's  Operation. 

Mr.  C.  G.  Wheelh  ouse,  of  Leeds,  however,  has  introduced  an  operation  for  impermeable 
stricture  which  I  believe  deserves  attention.  He  states  that  in  his  hands  and  in  those  of 
his  colleagues  it  has  been  most  successful. 

The  instruments  required  for  its  performance  are  as  follows  : — 

"  Lithotomy  bandages ;  a  special  staff,  fully  grooved  through  the  greater  part,  but  not 
through  the  whole,  of  its  extent,  the  last  half  inch  of  the  groove  being  '  stopped,'  and 
terminating  in  a  rounded  button-like  end  (Fig.  408)  ;  an  ordinary  scalpel;  two  pairs  of 

Fig.  408. 


Grooved-staff,  with  button-like  end. 


straight-bladed  forceps,  nibbed  at  the  points ;  ordinary  artery  forceps  and  ligatures ;  sponge ; 
a  well-grooved  and  finely  probe-pointed  director  ;  Te.ale's  probe-gorget  (Fig.  401))  ;  a 
straight  probe-pointed  bistoury;  a  short  silver  catheter  (No.  10  or  11  gauge),  with  elastic 
tube  attached. 


Fig.  409. 


Teale's  probe-gorget. 


The  patient  is  placed  in  lithotomy  position,  with  the  pelvis  a  little  elevated,  so  as  to 
permit  the  light  to  fall  well  upon  it,  and  into  the  wound  to  be  made.  The  staff  is  to  be 
introduced  witli  the  groove  looking  towards  the  surface,  and  brought  gently  into  contact 
with  the  stricture.  It  should  not  be  pressed  much  against  the  stricture,  for  fear  of  tearing 
the  tissues  of  the  urethra,  and  causing  it  to  leave  the  canal,  which  would  mar  the  whole 
after-proceedings,  which  depend  upon  the  urethra  being  opened  a  quarter  of  an  inch  in 
front  nf  the  stricture.  "Whilst  an  assistant  holds  the  staff  in  this  position,  an  incision  is 
made  into  the  perineum,  extending  from  opposite  the  point  of  reflection  of  the  superficial 
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Fig.  410. 


perineal  fascia  to  the  anterior  edge  of  the  sphincter  ani.  The  tissues  of  the  perineum  are 
to  be  steadily  divided  until  the  urethra  is  reached.  This  is  now  to  be  opened  in  the  groove 
of  the  staff,  not  upon  its  point,  so  as  certainly  to  secure  a  quarter  of  an  inch  of  healthy 
tube  immediately  in  front  of  the  stricture.  As  soon  as  the  urethra  is  opened,  and  the 
groove  in  the  staff  fully  exposed,  the  edges  of  the  healthy  urethra  are  to  be  seized  on  eacli 
side  by  the  straight-bladed  nibbed  forceps,  and  held  apart.  The  staff  is  then  to  be  gently 
withdrawn,  until  the  button-point  appears  in  the  wound.    It  is  then  to  be  turned  round, 

so  that  the  groove  may  look  to  the  pubes,  and 
the  button  may  be  hooked  into  the  upper  angle 
of  the  opened  urethra,  which  is  then  held 
stretched  open  at  three  points  thus  (Fig.  410), 
and  the  operator  looks  into  it  immediately  in 
front  of  the  stricture.  Whilst  thus  held  open, 
the  probe-pointed  director  is  inserted  into  the 
urethra ;  and  the  operator,  if  he  cannot  see  the 
opening  of  the  stricture,  which  is  often  possible, 
generally  succeeds  in  very  quickly  finding  it, 
and  passes  the  point  onwards  through  the  stric- 
ture towards  the  bladder.  The  stricture  is 
sometimes  hidden  amongst  a  crop  of  granula- 
tions or  warty  growths,  in  the  midst  of  which 
the  probe-point  easily  finds  the  true  passage. 
This  director  having  been  passed  on  into  the 
bladder  (its  entrance  into  which  is  clearly  de- 
monstrated by  the  freedom  of  its  movements), 
its  groove  is  turned  downwards,  the  whole 
length  of  the  stricture  is  carefully  and  deliberately  divided  on  its  under  surface,  and  the 
passage  is  thus  cleared.  The  director  is  still  held  in  the  same  position,  and  the  straight 
probe-pointed  bistoury  is  run  along  the  groove,  to  insure  complete  division  of  all  bands  or 
other  obstructions.  These  being  thoroughly  cleared,  the  old  difficulty  of  directing  the 
point  of  a  catheter  through  the  divided  stricture  and  onwards  into  the  bladder  is  to  be 
overcome.  To  effect  this,  the  point  of  the  probe-gorget  is  introduced  into  the  groove  in 
the  director,  and,  guided  by  it,  is  passed  onwards  into  the  bladder,  dilating  the  divided 
stricture,  and  forming  a  metallic  floor,  along  which  the  point  of  the  catheter  cannot  fail  to 
pass  securely  into  the  bladder.  The  entry  of  the  gorget  into  the  latter  viscus  is  signalized 
by  an  immediate  gush  of  urine  along  it. 

The  short  catheter  is  now  passed  from  the  meatus  down  into  the  wound ;  is  made  to 
pass  once  or  twice  through  the  divided  urethra,  where  it  can  be  seen  in  the  wound,  to 
render  certain  the  fact  that  no  obstructing  bands  have  been  left  undivided  ;  and  is  then, 
guided  by  the  probe-dilator,  passed  easily  and  certainly  along  the  posterior  part  of  the 
urethra  into  the  bladder. 

The  gorge  is  now  withdrawn  ;  the  catheter  fastened  in  the  urethra,  and  allowed  to 
remain  for  three  or  four  days  ;  the  elastic  tube  conveying  the  urine  away  to  a  vessel  under 
or  by  the  side  of  the  bed.  [Van  Buren  and  Gouley  think  it  unnecessary  to  keep  the 
catheter  in  the  bladder.] 

After  three  or  four  days  the  catheter  is  removed,  and  is  then  passed  daily,  or  every 
second  or  third  day,  according  to  circumstances,  until  the  wound  in  the  perineum  is 
healed;  and,  after  the  parts  have  become  consolidated,  it  requires,  of  course,  to  be  passed 
still  from  time  to  time  to  prevent  recontraction." 


Wheelhouse's  operation  of  opening  urethra. 


Perineal  Section  or  Cock's  Operation 

is  a  more  difficult  and  dangerous  operation  than  Syme's,  and  is  called  for,  moreover,  in 
far  more  severe  cases  when  the  urethra  is  impervious  and  no  guide  to  the  urethra  exists 
beyond  that  which  the  surgeon's  knowledge  of  the  anatomy  of  the  parts  affords.  It  should 
also  be  remembered  that,  as  a  rule,  the  normal  anatomy  has  been  nearly  destroyed,  for 
impervious  strictures  requiring  urethrotomy  are  usually  chronic,  as  well  as  complicated 
with  extravasation,  suppuration,  or  urinary  fistulae. 

The  operation  I  shall  describe  is  that  one  suggested  by  Mr.  Cock,  and  known  by  his 
name:  "the  objects  aimed  at  in  the  operation  can  be  accomplished,  while  I  doubt  if  those 
of  any  other  have  ever  been  fulfilled.  However  complicated  may  be  the  derangement  of 
the  perineum,  and  however  extensive  the  obstruction  of  the  urethra,  one  portion  of  the 
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Mr.  Cock's  operation  of  tapping  the  urethra  at  the  apex  of 
the  prostate. 


canal  behind  the  stricture  is  always  healthy  and  often  dilated,  and  is  accessible  to  the 
knife  of  the  surgeon.  I  mean  that  portion  of  the  urethra  which  emerges  from  the  apex  of 
the  prostate,  a  part  which  is  never  the  subject  of  stricture,  and  whose  exact  anatomical 
position  may  be  brought  under  the  recognition  of  the  finger  of  the  operator.  Thus,  when 
we  cannot  introduce  a  catheter  by  the  ordinary  method,  and  even  when  we  cannot  tap  the 
bladder  through  the  rectum,  it  still  re- 
mains to  us  to  tap  the  urethra  as  it  Fig.  411. 
emerges  from  the  prostate,  and  thus  to 
effect  the  desired  communication." 

The  operation  which  Mr.  Cock  has 
described  as  "  tapping  the  urethra  at 
the  apex  of  the  prostate,  unassisted  by 
a  guide  staff,"  is  performed  in  the  fol- 
lowing manner,  and  illustrated  in  Fig. 
411.  I  have  seen  Mr.  Cock  frequently 
perform  it,  have  done  it  myself  on  many 
occasions,  and  have  no  hesitation  in 
strongly  recommending  it  as  the  opera- 
tion for  external  urethrotomy  without  a 
staff.  I  give  it  in  Cock's  words,  taken 
from  '  Guy's  Hospital  Reports,'  1866  : — 
"  The  only  instruments  required  are  a 
broad  double-edged  knife  with  a  very 
sharp  point,  a  large  silver  probe-pointed 
diretor  with  a  handle,  and  a  canula  or  female  catheter,  modified  so  that  it  can  be  retained 
in  the  bladder  (Syme's  perineal  catheter  is  the  best). 

"  The  patient  is  to  be  placed  in  the  usual  position  for  lithotomy  ;  and  it  is  of  the  utmost 
importance  that  the  body  and  pelvis  should  be  straight,  so  that  the  median  line  may  be 
accurately  preserved.  The  left  forefinger  of  the  operator  is  then  introduced  into  the  rec- 
tum, the  bearings  of  the  prostate  are  carefully  examined  and  ascertained,  and  the  tip  of 
the  finger  is  lodged  on  the  apex  of  the  gland  ;  the  knife  is  then  plunged  steadily  but  boldly 
into  the  median  line  of  the  perineum,  and  carried  on  in  a  direction  towards  the  tip  of  the 
left  forefinger,  which  lies  in  the  rectum.  (Fig.  411.)  At  the  same  time,  by  an  upward 
and  downward  movement,  the  vertical  incision  may  be  carried  in  the  median  line  to  any 
extent  that  is  considered  desirable.  The  lower  extremity  of  the  wound  should  come  to 
within  half  an  inch  of  the  anus. 

"  The  knife  should  never  be  withdrawn  in  its  progress  towards  the  apex  of  the  prostate  ; 
but  its  onward  course  must  be  steadily  maintained  until  its  point  can  be  felt  in  close 
proximity  to  the  tip  of  the  left  forefinger.  When  the  operator  has  fully  assured  himself 
as  to  the  relative  position  of  his  finger,  the  apex  of  the  prostate  and  the  point  of  his  knife, 
the  latter  is  to  be  advanced  with  a  motion  somewhat  obliquely  either  to  the  right  or  the 
left,  and  it  can  hardly  fail  to  pierce  the  urethra.  If,  in  this  step  of  the  operation,  the 
anterior  extremity  of  the  prostate  should  be  somewhat  incised,  it  is  a  matter  of  no  conse- 
quence. 

"In  this  operation  it  is  of  the  utmost  importance  that  the  knife  be  not  removed  from 
the  wound,  and  that  no  deviation  be  made  from  its  original  direction  until  the  object  is 
accomplished.  If  the  knife  be  prematurely  removed,  it  will  probably,  when  reinserted, 
make  a  fresh  incision  and  complicate  the  desired  result.  It  will  be  seen  that  the  wound, 
when  complicated,  represents  a  triangle;  the  base  being  the  external  vertical  incision 
through  the  perineum,  while  the  apex,  and  consequently  the  point  of  the  knife,  impinges 
on  the  apex  of  the  prostate.  The  shape  of  the  wound  facilitates  the  next  step  of  the 
operation. 

"  The  knife  is  now  withdrawn,  but  the  left  forefinger  is  still  retained  in  the  rectum. 
The  probe-pointed  director  is  carried  through  the  wound,  and  guided  by  the  left  forefinger, 
enters  the  urethra,  and  is  passed  into  the  bladder.  The  finger  is  now  withdrawn  from  the 
rectum,  the  left  hand  grasps  the  director,  and  along  the  groove  of  this  instrument  the 
canula  is  slid  until  it  enters  the  bladder. 

"  The  operation  is  now  complete,  and  it  only  remains  to  secure  the  canula  in  its  place 
with  four  pieces  of  tape,  which  are  fastened  to  a  girth  around  the  loins. 

"  A  direct  communication  with  the  bladder  has  now  been  obtained,  and  the  relief  to 
the  patient  will  be  immediate;  unless  the  kidneys  have  become  irremediably  disorganized, 
we  ma)'  confidently  anticipate  a  favorable  result  ;  and  the  restoration  of  the  urinary  organs 
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will  be  more  or  less  complete,  in  proportion  as  the  obstructed  portion  of  the  urethra  is 
more  or  less  amenable  to  the  ordinary  judicious  treatment  of  stricture. 

"  The  canula  may  generally  be  retained  in  the  bladder  for  a  few  days,  and  if  the  state 
of  the  urine  renders  ablution  necessary  the  viscus  may  be  frequently  washed  out.  The 
canula  may  then  be  removed,  cleansed,  and  reintroduced.  A  flexible  catheter  is  some- 
times more  desirable  and  congenial  to  the  feelings  of  the  patient  than  a  metallic  canula. 

"  If  the  previous  destruction  has  not  been  very  great,  and  if  the  case  progresses 
favorably,  the  swelling  of  the  perineum  and  scrotum  gradually  subsides,  the  induration 
disappears,  and  the  urinary  sinuses  become  obliterated.  The  urethra  may  then  be  exam- 
ined in  the  ordinary  way,  to  test  its  permeability,  and  one  may  be  agreeably  surprised  to 
find  that  the  sound  or  catheter  readily  passes  through  the  former  stricture  until  it  strikes 
against  the  canula.  An  attempt  may  then  be  made  to  introduce  a  flexible  catheter  into 
the  bladder,  and  its  passage  may,  if  necessary,  be  facilitated  by  passing  a  director  through 
the  perineum  into  the  bladder,  and  guiding  the  catheter  along  its  groove.  The  urethra 
once  restored  to  its  normal  condition  and  calibre,  the  artificial  opening  through  the  peri- 
neum soon  heals  up,  and,  barring  the  liability  of  stricture  to  return  if  not  attended  to,  the 
cure  may  be  said  to  be  complete. 

"  We  must  not,  however,  always  expect  so  favorable  a  result.  I  have  operated  in. 
several  cases  where  the  obstruction  of  the  canal  was  complete,  and  impermeability  per- 
manent. 

"  In  such  cases  the  patient  is  condemned  to  pass  his  water  through  the  artificial  opening 
in  the  perineum,  unless  a  new  passage  should  be  bored  to  unite  in  the  upper  and  lower 
portions  of  the  patient's  urethra — an  operation  which  I  have  seldom  or  never  known  to  be 
successful." 

"  The  necessity  of  micturating  through  the  perineum  may  seem  to  be  a  considerable 
hardship,  but  with  a  little  arrangement  the  inconvenience  is  not  very  great;  and  be  it 
remembered  that  the  man's  micturition  is  merely  assimilated  to  that  of  the  other  sex. 

"  To  keep  the  artificial  passage  in  a  permeable  state  it  is  generally  necessary  to  pass  a 
flexible  bougie  through  the  opening  occasionally,  and  to  retain  it  in  situ  for  a  few  hours. 
The  patient  very  soon  learns  to  do  this  for  himself. 

"  I  have  now  under  my  frequent  observation  two  men,  on  one  of  whom  I  operated 
twenty-five  years  ago,  on  the  other  twenty;  and  both  are  thankful  for  their  condition. 

"  J  have  not  found  this  operation,  with  its  result,  in  a  permanent  factitious  urethra,  at 
all  interferes  with  the  sexual  function,  although  it  is,  of  course,  a  complete  bar  to  pro- 
creation." 

I  have  described  fully  this  admirable  operation  in  the  words  of  its  originator,  and  believe 
it  to  be  the  only  form  of  perineal  section  that  ought  to  be  performed  in  an  impervious 
urethra.  It  is  not  sufficiently  known.  In  exceptional  cases  the  surgeon  may  examine 
the  urethra  itself  with  the  view  to  find  a  passage  through  it ;  and  for  this  purpose  use,  as 
a  guide  to  its  distal  end,  a  grooved  staff'  introduced  through  the  penis  down  to  the  obstruc- 
tion;  the  two  sides  of  the  urethra  being  held  well  apart  by  forceps,  or  as  suggested  by 
Avery  a  loop  of  silk  introduced  through  each  edge  of  the  divided  urethra.  If  the  surgeon 
be  fortunate  enough  to  slip  a  fine  grooved  director  through,  the  stricture  will  be  readily 
divided.  Under  these  circumstances  a  catheter  should  be  passed  through  the  penis  into 
the  bladder,  and  the  one  which  had  been  introduced  through  the  perineum  withdrawn.  I 
need  hardly  say,  however,  that  it  is  very  rare  for  the  surgeon  to  be  able  to  trace  the 
urethral  passage  through  the  stricture. 

Complications  of  Stricture. 

I  have  thus  far  dwelt  upon  permeable  and  impermeable  organic  stricture  and  its  treat- 
ment, but  have  made  only  passing  reference  to  its  complications.  I  propose  now  to 
consider  these  points  more  fully,  including  perineal  abscess,  extravasation  of  urine,  and 
perineal  fistula,  all  of  which  are  the  direct  results  of  stricture,  and  of  local  or  diffused 
urinary  extravasation. 

Extravasation  of  urine  is  a  complication  which  will  almost  necessarily  follow  a  neglected 
stricture,  and  the  pathological  process  by  which  it  is  produced  has  been  already  described. 
It  is  one  of  the  means  which  nature  adopts  to  find  an  outlet  for  urine  when  the  natural 
passageJias  become  so  contracted  as  to  forbid  its  flow,  and  a  complication  of  great  danger. 
It  requires  in  its  treatment,  moreover,  great  decision  on  the  part  of  the  surgeon ;  the 
effect  of  retained  urine  upon  any  tissue  of  the  body,  except  those  naturally  adapted  tor  its 
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contact,  being  generally  followed  by  sloughing.  The  early  detection,  therefore,  of  the 
beginning  of  an  extravasation  is  important,  and  requires  a  few  practical  remarks. 

If  a  patient,  the  subject  of  a  stricture,  appears  before  a  surgeon  suffering  from  more  or 
less  severe  febrile  symptoms,  a  parched  skin,  dry  tongue,  and  a  rapid  irritable  pulse,  with 
or  without  an  occasional  rigor,  attention  should  always  be  directed  to  the  question  of  extra- 
vasation and  a  careful  examination  made  of  the  perineum  and  the  parts  around,  whether 
there  exist  any  local  symptoms  sufficient  to  have  attracted  the  notice  of  the  patient  or  not, 
when  a  circumscribed  and  almost  solid  mass  will  probably  be  discovered  in  the  region  of 
the  bulb,  which  on  firm  pressure  will  be  painful.  The  patient  will  frequently  state  that 
this  existed  for  some  weeks  and  cannot  be  the  cause  of  all  his  symptoms.  The  surgeon, 
however,  must  not  be  misled,  since  this  circumscribed  mass  is  in  effect  a  urinary  abscess, 
the  result  of  a  local  and  limited  extravasation,  and  the  symptoms  will  only  disappear  when 
its  contents  have  been  evacuated. 

"What  treatment,  then,  should  be  pursued?  If  the  urethra  be  examined,  the  stricture 
will  almost  to  a  certainty  be  found  much  contracted,  and  the  stream  of  urine  very  small. 
Some  discharge  from  the  urethra  may  perhaps  be  observed,  a  little  of  the  pus  contained 
within  the  abscess  behind  the  stricture  making  its  way  by  the  natural  passage.  If  an 
instrument  be  made  to  pass  the  stricture,  it  may  then  only  enter  the  dilated,  ulcerated, 
and  suppurating  cavity  of  the  abscess  situated  behind,  and  it  will  be  a  matter  of  difficulty 
to  find  the  vesical  end  of  the  urethra,  and,  as  a  consequence,  the  instrument  will  be  passed 
onwards  into  the  bladder  in  only  exceptional  cases. 

The  abscess,  however,  must  be  opened  and  its  contents  evacuated  ;  for  if  not,  it  will  to 
a  certainty  increase,  and  being  bound  down  by  the  perineal  fascia,  pass  backwards  and 
spread  mischief  around  the  neck  of  the  bladder,  and,  in  the  cellular  tissue  of  the  pelvis,  to 
the  serious  injury  of  the  sufferer. 

Yet,  at  the  same  time  the  treatment  of  the  stricture  is  to  be  remembered,  as  no  treat- 
ment can  be  regarded  as  scientific  if  it  be  not  directed  to  remedy  the  stricture,  which  is 
the  cause  of  the  abscess. 

I  am  well  aware  some  are  satisfied  to  open  the  abscess  in  the  perineum,  and  leave  the 
stricture  to  be  subsequently  treated  by  dilatation  or  other  means  ;  yet  such  a  measure  is 
but  temporizing,  and  the  soundest  and  most  correct  practice  is  to  open  the  abscess,  and  at 
the  same  time  to  divide  the  stricture.  This  is  readily  done  by  passing  a  grooved  staff 
through  the  urethra  into  the  abscess,  if  not  into  the  bladder,  and  freely  dividing  all  the 
tissues  by  a  scalpel  introduced  through  the  perineum.  If  the  orifice  of  the  vesical  end  of 
the  urethra  can  be  detected  with  a  probe,  a  large  catheter  should  be  passed  and  left  in, 
but  this  point  is  not  of  essential  importance,  as  by  the  operation  the  surgeon  is  certain  that 
the  stricture  has  been  divided,  all  pus  freely  evacuated,  the  possibility  of  further  extrava- 
sation taking  place  prevented,  and  a  free  outlet  for  the  urine  at  the  sains  time  been 
obtained. 

By  adopting  this  practice  much  time  is  saved,  the  stricture  being  treated  and  probably 
cured  by  the  same  means  that  are  absolutely  essential  for  the  treatment  of  the  compli- 
cation. 

When,  however,  perineal  abscesses  occur  unconnected  with  stricture,  they  should  be 
opened  early  to  prevent  their  breaking  into  the  urethra  and  degenerating  into  urinary 
fistula.    Syme's  operation  under  these  circumstances  is  not  required. 

The  complication  of  extravasation  of  urine,  however,  does  not  always  appear  in  the  form 
we  have  been  just  describing  as  a  local  and  confined  extravasation  of  a  urinary  abscess, 
since  it  not  rarely  shows  itself  as  an  extravasation  of  a  severer  nature ;  as  one  more  sudden 
and  marked  in  its  symptoms  and  more  fatal  in  its  effects,  requiring  also  at  the  hands  of 
the  surgeon  active  and  energetic  treatment.  It  occurs  as  the  result  of  a  sudden  rupture 
of  the  urethra,  or  of  the  walls  of  an  abscess  communicating  with  it,  the  rupture  taking 
place  suddenly  during  some  effort  of  a  patient,  the  subject  of  a  narrow  and  contracted 
stricture  to  relieve  his  distended  and  overcharged  bladder. 

The  symptoms  by  which  the  complication  is  manifested  are  very  marked.  The  patient 
will  probably  relate  that  during  some  sudden  expulsive  effort  to  pass  his  urine,  he  felt 
something  give  way,  and  that  this  sensation  was  attended  with  relief  to  the  symptoms 
caused  by  the  retention  of  urine.  He  will  soon  discover,  however,  that  the  relief  which 
he  experienced  was  not  the  result  of  a  flow  of  urine  from  the  natural  passage  ;  and,  from 
the  rapid  enlargement  of  the  perineum,  scrotum,  and  penis,  will  be  convinced  that  some- 
thing wrong  has  taken  place.  This  swelling  will  be  attended  by  a  burning  pain  in  the 
parts  thus  gradually  enlarging,  and  increased  at  each  effort  made  to  relieve  the  distended 
bladder — the  absence  of  pain  on  the  first  onset  of  the  extravasation  may  delude  the  patient 
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into  a  false  idea  of  relief  and  safety.  The  surgeon,  if  now  called  to  see  the  patient,  will 
find  him  laboring  under  retention  of  urine,  with  the  perineum,  penis,  and  scrotum  more 
or  less  swollen  and  (Edematous  from  urinary  infiltration;  the  extravasated  fluid,  perhaps, 
having  made  or  making  its  way  upwards  over  the  abdominal  parietes  even  to  the  thorax. 
Tf  the  symptoms  have  existed  long,  a  peculiar  inflammation  and  gangrene  of  the  integu- 
ments will  make  its  appearance,  and  all  the  constitutional  symptoms  described  as  typhoid 
will  certainly  be  present. 

Under  these  circumstances  the  surgeon,  in  his  treatment,  has  three  objects  to  keep  in 
mind;  first,  to  free  the  tissues,  already  infiltrated,  of  their  extravasated  urine,  and  thus 
prevent  their  total  destruction  ;  the  second,  to  secure  a  free  and  ready  outlet  for  the  urine 
from  the  bladder,  and  thus  relieve  the  retention  and  prevent  an  extension  of  mischief;  and 
the  third,  which  is  no  less  important,  to  cure  the  stricture,  and  thereby  remove  the  cause 
on  which  the  complication  originally  depended. 

The  first  object  is  readily  secured  by  free  incisions  made  through  the  integument  into 
the  infiltrated  cellular  tissue,  the  second  may  perhaps  be  fortunately  secured  by  the  passage 
of  a  catheter,  which  when  it  fails,  the  object  may  be  obtained  by  puncturing  the  bladder 
through  the  rectum  ;  but  this  latter  practice  is  only  a  partial  remedy,  and  not  scientific  ; 
it  relieves  immediate  symptoms,  but  nothing  more,  leaving  the  stricture,  the  "  fons  et  origo 
mali,"  unnoticed  and  untreated.  The  right  treatment,  therefore,  is  the  one  which  will 
relieve  the  retention, give  free  vent  to  the  infiltrated  urine  and  treat  the  stricture,  that  is, 
which  can  of  itself  fulfil  the  three  required  conditions  to  which  attention  has  been  drawn; 
and  this  is  found  in  either  the  external  division  of  the  stricture,  or  in  the  perineal  section. 
By  either  operation,  the  obstruction  to  the  flow  of  urine  is  removed  and  the  stricture 
divided,  an  outlet  is  obtained  for  the  urine  which  has  been  infiltrated,  and  a  free  vent 
given  for  subsequent  micturition.  Free  incisions,  therefore,  ought  to  be  made  into  the 
parts  infiltrated  with  urine,  as  well  as  the  perineal  incision  extensive  and  deep  enough  to 
lay  bare  and  open  freely  the  urethra,  doing  this,  if  possible,  upon  a  grooved  staff",  forced 
through  the  stricture,  and  when  this  end  cannot  be  attained,  by  the  operation  which  has 
been  already  described  in  another  page.  A  small  grooved  staff  may,  however,  be  passed 
in  by  far  the  majority  of  cases,  the  employment  of  some  force  being  perfectly  justifiable 
to  make  it  pass  through  the  strictural  portion. 

Urinary  fistulae  These  may  be  the  result  of  a  urinary  abscess  bursting  in  the 

perineum  or  scrotum,  or  the  consequence  of  a  more  diffused  urinary  extravasation,  the 
fistulae,  under  these  latter  circumstances,  appearing  in  the  perineum,  scrotum,  groin,  thighs, 
pubes,  or  nates  (Fig.  412).    They  are  generally  the  direct  consequence  of  some  urethral 


Fig.  412. 


Urinary  fistula  the  result  of  stricture. 


obstruction.  Occasionally,  however,  they  follow  an  accidental  wound  in  the  perineum  or 
urethra,  or  some  such  operation  as  lithotomy. 

When  the  fistula}  are  simple  tracts  communicating  with  a  urethra  behind  a  stricture, 
and  the  tissues  through  which  they  pass  are  healthy,  they  need  not  be  regarded  with  any 
anxiety,  as,  in  all  probability,  they  will  rapidly  heal  as  soon  as  the  urine  flows  readily  the 
natural  way  after  the  dilatation  of  the  stricture. 

When,  however,  the  fistulae  pass  through  indurated  and  diseased  tissues  and  are  asso- 
ciated with  a  contracted  if  not  impermeable  urethra,  or  are  the  result  of  some  urinary 
extravasation  and  sloughing  of  the  parts,  the  same  success  is  not  always  secured.    It  is 
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true  that  in  a  large  number  of  cases  when  the  stricture  is  dilated  and  cured  the  fistula?  will 
close,  but  in  exceptional  cases  they  refuse  to  heal,  and  require  the  local  stimulation  of  some 
such  escharotic  as  the  nitrate  of  silver,  liquor  ammonia?,  tincture  of  cantharides,  the  gal- 
vanic or  actual  cautery,  to  stimulate  the  indolent  passage  and  assist  its  contraction.  It 
should  be  remembered,  also,  that  in  all  these  cases  it  is  the  entrance  of  the  urine  into  the 
fistula:  which  prevents  their  contraction  and  closure,  and  that  any  means  by  which  such 
an  occurrence  can  be  prevented  will  be  followed  by  recovery.  To  allow  the  patient  to  pass 
his  urine  is  most  injurious.  To  pass  a  plugged  catheter  into  the  urethra  and  leave  it  in 
will  not  suffice,  as  daily  experience  proves  that  urine  soon  flows  by  the  side  of  the  catheter 
and  enters  the  fistula,  the  introduction  of  a  vulcanite  inelastic  catheter  into  the  bladder 
with  its  ends  open,  is,  however,  a  good  practice,  the  urine  flowing  away  as  secreted.  The 
best  plan  is,  to  have  a  catheter  passed  whenever  the  bladder  requires  to  be  emptied,  and 
where  the  surgeon  has  dilated  the  stricture  to  its  full  size,  as  well  as  instructed  the  patient 
to  pass  an  elastic  catheter  into  the  bladder,  there  are  very  few  instances  of  urinary  fistula 
that  require  further  treatment. 

When  difficulty  is  experienced  in  dilating  the  stricture,  Syme's  operation  may  be  per- 
formed, the  surgeon  when  he  can,  laying  open  the  fistula  at  the  same  time. 

The  urinary  fistula  following  lithotomy  is  best  dealt  with  by  the  galvanic  cautery  and 
catheterism.  In  these  cases,  however,  the  surgeon  should  always  investigate  the  case 
sufficiently  to  assure  himself  of  the  absence  of  a  second  stone,  or  of  a  foreign  body  within 
the  wound,  for  I  have  known  in  one  case  a  sponge,  that  had  been  applied  to  arrest  bleed- 
ing, left  in  the  wound  and  prevent  repair.  In  another  a  second  calculus  was  overlooked, 
and  prevented  recovery,  the  fistula  healed  when  the  stone  had  been  expelled  by  natural 
efforts  through  the  fistulous  perineal  opening.  I  have  likewise  seen  two  cases  where  some 
calculous  formations  took  place  in  the  wound  and  thus  kept  it  open. 

Urinary  fistula  the  result  of  some  abscess  communicating  with  the  rectum  will  generally 
heal  as  soon  as  the  urine  is  prevented  from  entering  the  passage.  The  use  of  the  catheter 
will  sometimes  effect  this  ;  at  others,  position  will  suffice,  Sir  H.  Thompson  gives  a- case 
in  which  recovery  followed  the  practice  of  micturating  in  the  prone  position  for  a  month. 
But  any  means  that  for  a  time  prevents  the  passage  of  urine  into  the  fistula  will  probably 
suffice  to  allow  of  its  contraction.  When  this  does  not  succeed,  the  passage  may  be  stimu- 
lated by  the  galvanic  or  other  cautery,  and,  in  exceptional  cases,  a  plastic  operation  may 
be  called  for. 

The  urinary  fistula?  associated  with  loss  of  tissue,  whether  in  the  penis,  scrotum,  or 
perineum,  require  the  greatest  amount  of  ingenuity  in  the  surgeon,  as,  besides  the  con- 
striction of  the  normal  channel  some  plastic  operation  is  often  necessary. 

On  Cicatricial  ok  Traumatic  Stricture. 

The  difference  in  the  cause,  the  difficulties  in  the  treatment,  and  the  permanency  in 
the  nature  of  a  so-called  traumatic  stricture,  have  led  me  to  separate  the  cases  thus 
denominated  from  that  larger  class  which  we  have  been  just  considering,  the  result  of 
local  inflammations,  and  from  my  notes  of  forty-three  consecutive  examples  of  this  kind, 
in  all  of  which  a  distinct  history  could  be  obtained  of  some  definite  accident  affecting  the 
perineum,  the  blow  or  fall  was  immediately  followed  by  hemorrhage  from  the  urethra, 
with  or  without  other  symptoms,  and,  at  a  later  date,  by  difficulty  in  micturition. 

As  a  rule,  these  accidents  take  place  in  boyhood  or  in  young  adult  life,  though  no  age 
is  free  from  the  dangers  of  such  an  injury,  and  the  kick  of  a  man  or  horse  on  the  perineum, 
a  Call  upon  a  pointed  instrument,  or  across  a  bar,  beam,  or  rail ;  an  injury  from  a  saddle 
when  riding,  a  blow  from  a  rope,  and  sloughing  of  the  perineum  after  a  violent  contusion, 
are  the  principal  causes  to  which  the  stricture  has  been  assigned  in  the  cases  before  me. 

In  one  and  all  there  was  clear  evidence  at  the  time  of  the  injury  that  the  urethra  was 
more  or  less  involved,  as  hematuria  in  almost  every  case  immediately  followed,  while 
difficulty  in  micturition  appeared  subsequently  at  variable  intervals.  In  some  few  cases, 
several  years  had  passed  away  before  the  attention  of  the  patient  was  called  to  the  small- 
ness  of  his  stream  of  urine,  when  some  sudden  attack  of  retention  was  the  first  symptom 
which  attracted  notice  ;  but  in  the  majority  of  cases,  the  difficulty  of  micturition  appeared 
rapidly  after  the  receipt  of  the  primary  injury,  and  went  on  slowly  but  surely  to  increase. 

The  pathology  of  these  cases  is  not  difficult  to  understand.  The  urethra,  by  the  injury, 
is  either  partially  or  wholly  ruptured,  the  wound  being  transverse;  union  takes  place,  and 
subsequently  contraction  of  the  cicatricial  tissue,  with  a  narrowing  of  the  urethra  ami  the 
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formation  of  a  traumatic  stricture  follow.  It  is  this  pathological  fact  which  enables  us  to 
explain  the  obstinacy  of  the  symptoms  and  the  difficulty  in  the  treatment. 

Complications. — Traumatic  stricture  is  as  liable  as  any  other  organic  stricture  to 
be  followed  by  like  complications,  since  these  complications  are  the  result  of  the  obstruc- 
tion to  the  urethra,  and  it  is  of  little  consequence  in  what  way  that  obstruction  may 
primarily  have  been  caused.  Among  my  forty-three  examples  of  traumatic  stricture, 
twenty-seven  were  admitted  simply  on  account  of  their  contracted  stream  and  difficulty  in 
micturition  ;  in  eight,  retention  of  urine  was  the  immediate  cause  ;  in  three,  extravasation 
of  urine  ;  and  in  five,  urinary  fistula  complicated  the  cases. 

Treatment. — There  are  no  cases  of  complicated  or  non-complicated  organic  stricture 
more  obstinate  in  their  treatment  than  the  so-called  traumatic,  and  the  nature  of  the 
obstruction  being  cicatricial  is  quite  sufficient  to  account  for  this  fact,  since  it  is  well 
known  that  all  cicatrices  have  a  constant  and  almost  perpetual  tendency  to  contract.  A 
traumatic  stricture,  the  result  of  a  contracting  cicatrix,  is  consequently  in  its  nature 
essentially  a  contractile  stricture,  and  its  treatment  is  therefore  very  troublesome. 
When  treated  by  dilatation,  it  will  recontract,  and  even  if  treated  by  perineal  section  or 
external  division,  it  is  far  more  likely  to  return  than  any  form  of  inflammatory  stricture. 

All  forms  of  treatment  are  consequently  uncertain  and  unsatisfactory.  If  dilatation  of 
the  urethra  is  once  secured,  the  introduction  of  a  catheter  at  short  intervals  is  most  essen- 
tial, or  otherwise,  the  canal  is  certain  to  re-contract ;  and  if  it  is  doubtful  whether  any 
case  of  simple  inflammatory  stricture  is  ever  really  cured,  it  may  unquestionably  be 
asserted  that  a  traumatic  stricture  will  exist  for  life,  and  that  it  will  require  constant  and 
repeated  treatment  to  preserve  even  a  moderate  patency  of  the  narrowed  passage.  The 
principles  of  treatment  in  both  varieties,  however,  are  the  same,  although  the  practice 
may  not  be  so  successful. 

If  the  urethra  be  permeable,  the  treatment  by  dilatation  should  be  primarily  employed 
and  persevered  in  for  some  time  if  success  is  to  be  secured.  If  the  stricture  is  so  narrow 
and  indurated  as  to  refuse  dilatation,  and  a  grooved  staff  can  be  passed  through,  the  ope- 
ration of  external  division  is  the  soundest  practice,  and  gives  the  surest  hopes  of  imme- 
diate and  future  benefit. 

If  the  stricture  be  impermeable,  and  from  its  narrowness  require  immediate  treatment ; 
or  should  its  complications,  either  of  extravasation  or  urinary  fistula  demand  attention, 
the  perineal  section  must  be  carried  out  in  the  same  manner  as  in  the  cases  previously 
referred  to. 

It'  extravasation  of  urine  be  present  as  a  secondary  result  of  this  traumatic  stricture,  the 
same  principles  and  practice  which  have  been  advocated  in  the  treatment  of  simple 
organic  stricture  are  equally  applicable  ;  as  are  also  the  recommendations  which  have  been 
made  for  the  treatment  of  perineal  fistula. 

The  permanent  success,  however,  of  the  practice  in  these  traumatic  cases  is  not  nearly 
so  great  as  in  the  inflammatory,  although  the  practice  in  both  is  really  the  same.  It  is 
hardly  necessary  to  illustrate  these  facts,  as  the  experience  of  all  surgeons  will  bear  them 
out. 

To  show  the  greater  severity  of  these  cases  and  the  difficulties  of  their  treatment  by 
dilatation,  it  may  be  stated,  that  out  of  the  forty-three  examples  of  traumatic  stricture  which 
have  been  tabulated  in  six,  or  14  per  cent,  of  the  whole  number,  the  operation  of  perineal 
section  or  of  external  division  was  absolutely  required  ;  whereas,  amongst  the  cases  of 
simple  organic  stricture,  only  6  per  cent,  required  such  operative  interference — the  simple 
treatment  by  dilatation  answering  every  other  purpose. 

The  Causes  of  Death  from  Stricture. 

There  are  few  local  diseases  which,  if  neglected,  have  a  more  fatal  tendency  than 
urethral  stricture;  and  certainly  there  are  none  in  which  the  progress  towards  evil  can  be 
so  accurately  and  clearly  traced.  If  the  portion  of  the  urethra  situated  behind  the  stric- 
ture is  the  part  which  primarily  experiences  the  evil  influence  of  the  obstruction,  the 
bladder  becomes  subsequently  involved,  and  last,  but  not  least,  the  ureters  and  kidneys. 
The  importance  of  the  kidneys  in  the  animal  economy  as  excretory  organs  receive  thus 
a  fresh  demonstration  from  the  fatal  effects  of  disease  in  their  structure. 

To  assert  that  renal  disease  is  the  sole  cause  of  death  from  stricture  would  not,  perhaps, 
be  strictly  true  ;  nevertheless,  it  is  the  principal  one,  and  if  these  glands  are  not  involved, 
stricture  and  its  complications  are  not  fatal. 

Simple  uncomplicated  stricture  is  not  a  fatal  disease,  few  cases  terminating  in  death. 
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Stricture  and  retention  of  urine  is  a  more  serious  combination,  and  stricture  with  ex- 
travasation of  urine  is  still  more  fatal. 

It  would  thus  appear  that  it  is  only  when  stricture  has  existed  for  a  lengthened  period 
and  become  complicated,  that  its  fatal  influence  becomes  apparent — the  increase  in  the 
mortality  of  the  cases  increasing  with  the  severity  of  the  complication. 

The  duration  of  the  stricture  has  necessarily  a  serious  influence  in  producing  a  fatal 
result  ;  the  longer  the  obstruction  exists,  the  greater  the  probability,  if  not  certainty,  of 
the  production  of  renal  affection. 

In  2G  fatal  cases,  the  notes  of  which  are  before  me,  the  average  duration  of  the  stricture 
was  seventeen  years  ;  in  5,  symptoms  had  existed  under  ten  years,  and  in  10,  for  upwards 
of  twenty  years. 

When  stricture,  therefore,  has  existed  for  a  long  period,  and  more  particularly  when  it 
has  been  neglected,  it  may  be  inferred  with  certainty  that  some  disease  of  the  kidneys 
lias  been  produced,  and  that  the  slightest  injury  or  accession  of  mischief  is  likely  to  ter- 
minate in  death  ;  for  I  imagine  that  every  subject  of  renal  disease  stands,  as  it  were,  con- 
tinually on  the  edge  of  a  precipice,  and  that  the  slightest  adverse  wind  may  send  him 
down.  The  death  of  so  many  cases  after  operations,  whether  upon  the  urinary  organs  or 
other  parts,  may  be  thus  explained.  No  patient  with  renal  disease  is  able  to  resist,  the 
slightest  tax  upon  his  powers,  for  his  vital  energy  sinks  irrecoverably  upon  the  receipt  of 
the  most  trifling  injury. 

By  way  of  summary  of  the  treatment  of  stricture,  the  following  conclusions  may  be 
drawn  : — 

1.  At  least  ninety-five  out  of  every  hundred  cases  of  stricture  are  readily  and  safely 
dilated  by  means  of  catheters,  and  every  stricture  might  be  so  treated  if  recognized  before 
any  complications  appeared. 

2.  Of  permeable  strictures,  it  is  only  in  the  obstinately  irritable  and  contractile  forms 
that  any  other  treatment  is  called  for ;  and  in  these,  external  division,  by  the  plan  recom- 
mended by  Syme,  is  probably  the  best  operation  ;  though  rapid  dilatation,  splitting,  or 
internal  division  of  the  stricture  may  be  justifiable  under  exceptional  conditions. 

3.  Strictures  complicated  with  urinary  abscess  or  extravasation,  in  which  perineal 
incisions  are  called  for,  should  be  treated  by  external  division  or  by  Syme's  operation, 
when  a  staff  can  be  passed  through  the  stricture  ;  by  perineal  section,  Wheelhouse's  or 
Cock's  operation,  when  no  such  guide  can  be  employed. 

4.  In  strictures  complicated  with  urinary  fistulce,  the  stricture  itself  should  be  treated, 
its  full  dilatation  being  usually  followed  by  the  contraction  of  the  fistula?.  "When  this 
result  doses  not  take  place,  it  is  essential  that  all  urine  be  prevented  passing  into  the 
fistulas,  and  the  best  means  to  insure  this  is,  by  the  passage  of  the  catheter  whenever  relief 
is  required. 

.1.  The  external  division  of  the  stricture  is  an  excellent  operation  in  obstinate  cases  of 
permeable,  contractile,  and  irritable  stricture  ;  in  all  cases  of  extravasation  of  urine  in 
which  perineal  incisions  are  called  for,  and  also,  in  long  indurated  strictures  complicated 
with  urinary  fistulas. 

6.  Perineal  section,  Wheelhouse's  or  Cock's  operation,  is  good  in  all  cases  of  imper- 
meable stricture  or  obliterated  urethra,  complicated  or  not  with  urinary  abscess  or  fistula, 
in  which  a  free  outlet  for  the  escape  of  urine  is  essential. 

7.  Internal  urethrotomy,  except  in  penile  or  in  the  obstinately  irritable  or  contractile 
strictures,  is  not  often  required,  and  the  treatment  by  caustics  is  dangerous. 

8.  Cicatricial  strictures  should  be  treated  as  others ;  but  they  are  far  more  obstinate, 
and  require  more  frequently  external  urethrotomy. 

On  Ruptured  Urethra. 

The  secondary  effects  of  an  injury  to,  or  a  rupture  of,  the  urethra  have  already  been 
considered  under  the  heading  of  traumatic  stricture  ;  and  it  has  been  shown,  that  in  at  least 
6.65  per  cent,  of  the  cases  of  organic  stricture  ;  an  injury  was  the  assigned  cause.  It  has 
also  been  shown  that  the  worst  and  most  intractable  cases  of  stricture,  as  well  as  the 
majority  of  examples  of  obliterated  urethra,  are  of  this  kind. 

1  propose  now  to  consider  the  subject  of  ruptured  or  injured  urethra  with  its  immediate 
effects  and  treatment.  In  the  majority  of  instances  the  injury  is  caused  by  some  direct 
violence  applied  to  the  perineum,  such  as  a  fall  astride  a  post,  plank,  fence,  or  chair,  a 
blow  or  kick  on  the  perineum.  In  not  a  few  instances  the  injury  has  been  produced  by 
the  passage  of  a  cart-wheel  across  the  pelvis,  though  it  may  be  somewhat  difficult  to 
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understand  how  such  a  result  can  be  produced  by  this  cause,  unless  some  fracture  of  the 
pubic  portion  of  the  pelvis  coexist ;  but  explain  it  how  we  may,  in  practice  we  meet  with 
cases  of  ruptured  urethra  following  the  passage  of  a  wheel  across  the  pelvis,  and  uncon- 
nected with  any  other  distinct  evidence  of  fracture. 

The  characteristic  symptoms  of  a  rupture  or  laceration  of  the  urethra  is  the  passage  of 
blood,  which  appears  usually  as  an  immediate  result  of  the  injury,  which  may  be  little  or 
profuse  in  quantity,  although  it  seldom  endangers  life,  and,  as  a  rule,  subsides  without, 
treatment.  If  the  injury  has  not  been  severe,  it  is  just  possible  that  this  is  the  only 
symptom  by  which  the  laceration  can  be  recognized  ;  and  if  some  time  has  elapsed 
between  its  receipt  and  the  calls  of  nature  to  relieve  the  bladder,  micturition  may  be 
completed  with  little  or  no  difficulty,  and  convalescence  re-established. 

It  is  not  often,  however,  that  the  subject  of  a  lacerated  or  ruptured  urethra  escapes  so 
easily,  for  in  the  majority  of  cases  retention  or  extravasation  of  urine  is  the  result,  and 
for  the  relief  of  this  the  advice  of  the  surgeon  is  generally  at  once  sought. 

When  called  to  attend  a  patient  who  has  been  the  subject  of  an  injury  to  the  urethra 
suffering  from  simple  retention,  the  first  object  is  to  attempt  the  passage  of  a  catheter ; 
and,  if  the  urethra  be  not  completely  torn  away  and  there  is  not  much  blood  locally  effused, 
there  is  a  strong  probability  that  he  will  succeed.  Having  accomplished  this,  the  instru- 
ment should  be  fastened  in  and  the  urine  allowed  to  flow  away  as  secreted,  being  con- 
ducted at  once  by  means  of  a  tube  into  a  vessel  placed  close  at  hand  ;  for,  if  the  catheter 
be  plugged,  urine  is  sure  to  find  its  way  by  its  side  into  the  perineum  :  consequently  a 
gum-elastic  or  vulcanite  instrument,  with  a  strong  stylet,  should  be  employed.  If  the 
attempt  at  catheterism  then  fail,  some  other  means  must  be  employed  to  provide  an  outlet 
for  the  urine,  as  extravasation,  with  all  its  danger,  will  necessarily  follow.  Under  these 
circumstances  an  incision  into  the  perineum  on  a  grooved  staff  is  unquestionably  the 
soundest  practice  to  adopt ;  as  by  this  means  the  extravasated  blood  and  urine  find  a 
ready  outlet,  and  the  bladder  when  it  contracts,  a  vent  for  its  contents — the  danger  of 
extravasation  of  urine  being  prevented. 

When  the  perineum  has  been  laid  open  and  the  two  ends  of  the  divided  urethra  can  be 
made  out,  they  may  be  brought  together  by  a  suture  ;  and,  if  the  orifice  of  the  vesical 
end  of  the  ruptured  urethra  can  be  found  with  a  grooved  probe,  a  catheter  should  be 
passed,  the  instrument  having  been  first  introduced  through  the  penis,  and  subsequently 
guided  upon  the  grooved  probe  into  the  bladder.  If  difficulty  is  experienced  in  finding 
the  orifice,  there  need  be  no  alarm,  as  it  is  quite  clear  that  the  urine  will  readily  find  its 
way  externally  through  the  artificial  wound  ;  nevertheless,  an  early  attempt  to  pass  the 
catheter  should  certainly  be  made,  as  it  is  most  important  that  the  continuity  of  the 
urethra  should  be  restored  as  early  as  possible. 

When  a  catheter  has  been  introduced,  it  must  be  left,  since  it  is  important  that  the 
patency  of  the  canal  should  be  maintained  during  the  whole  period  of  its  repair,  and  its 
subsequent  contraction  in  a  measure  neutralized.  The  frequent  passage  of  an  instrument 
after  the  repair  has  taken  place  is  an  important  point  to  be  observed,  this  practice  being 
the  best  guarantee  that  a  cicatricial  stricture  cannot  ensue. 

In  the  case  of  a  man  I  treated  seventeen  years  before  for  retention  following  a  rup- 
tured urethra  by  a  perineal  incision,  there  has  not  since  been  any  difficulty  in  micturition. 

RETENTION  OF  URINE. 

When  a  patient  is  unable  to  pass  his  urine,  he  is  said  to  be  the  subject  of  retention, 
which  may  be  due  to  the  presence  of  organic  or  cicatricial  stricture,  spasm  of  the  urethra, 
urethral  obstruction  from  inflammation  of  the  urethra  or  prostate,  urethral  calculus,  and 
many  other  causes.  I  have  already  stated,  that  retention  existed  in  129  out  of  608  cases 
of  organic  stricture  admitted  into  Guy's  during  seven  years  ;  and  in  o  out  of  33  cases  ol 
traumatic  stricture.  It  was  also  present  in  80  other  cases,  the  result  of  varied  causes 
unassociated  with  stricture. 

Spasmodic  stricture  was  the  assigned  cause  in  half,  i.  e.,  it  was  found  in  subjects  in 
whom  no  permanent  narrowing  of  the  canal  existed.  In  almost  all,  excess  of  drinking, 
with  or  without  exposure  to  wet  and  cold  were  the  exciting  causes,  and  no  complication 
aggravated  the  cases.  One  was  in  a  boy,  set.  10,  who  paid  the  penalty  of  a  drinking 
bout  by  suffering  the  pain  of  a  retention.  Catheterism  relieved  him.  In  all  these  forty 
cases,  spasm  of  the  muscles  of  the  urethra  was  the  assigned  cause. 

Retention  in  a  child  is  generally  from  stone  impacted  in  the  urethra  ;  in  an  adult,  from 
stricture  ;  and  in  an  old  man,  from  prostatic  disease. 
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Spasmodic  Stricture  as  a  cause  of  Retention. 

The  existence  of  a  true  spasmodic  stricture  is  no  longer  a  subject  of  doubt.  That  the 
scat  of  the  stricture  is  the  membranous  portion  of  the  urethra,  which  is  encircled  by 
muscles,  is  also  now  generally  acknowledged ;  and,  that  the  usual  exciting  causes  are 
exposure  to  wet  or  cold,  and  excess  in  drinking,  many  cases  before  me  clearly  prove. 
Anything,  however,  which  can  induce  an  altered  or  acid  state  of  the  urine  is  likely  to  be 
followed  by  this  complication,  gouty  and  rheumatic  patients  being  particularly  liable  to 
such  attacks.  [Retention  of  urine  is  liable  to  occur  after  injuries  or  operations  about  the 
anus,  rectum,  or  genitals.  This  should  be  remembered,  and  inquiry  as  to  the  urinary 
secretion  made  after  the  performance  of  operations  for  hemorrhoids,  contracted  prepuce, 
etc.  I  once  had  a  patient  who  had  retention  of  urine  for  two  or  three  days,  subsequent 
to  fracture  of  the  femur.]  The  treatment  of  such  cases  is  not  difficult ;  the  simple  passage 
of  a  large  metallic  catheter  being  the  most  expeditious  and  certain  practice.  The  instru- 
ment should  be  well  warmed  and  freely  oiled,  and  then  passed  slowly,  so  as  not  to  excite 
alarm  or  increase  the  spasm  of  the  muscles.  In  skilful  hands  its  introduction  is  not  an 
operation  of  difficulty.  If,  however,  the  operator  be  foiled  in  his  endeavors,  he  must  be 
cautious  not  to  employ  force,  which  is  never  required  and  never  justifiable.  Chloroform 
should  then  be  administered,  and  with  a  patient  fully  under  its  influence,  all  obstruction 
ceases,  while  the  instrument  will  pass  into  the  bladder.  If  there  be  an  objection  to  the 
use  of  the  anaesthetic,  the  old  remedy  of  a  hot  bath  cannot  be  too  highly  extolled  ;  few 
patients  suffering  from  simple  retention  failing  to  micturate  when  thus  immersed  ;  and  the 
introduction  of  a  catheter,  moreover,  is  much  facilitated.  A  full  opiate  is  also  an  invalu- 
able remedy,  relieving  the  involuntary  contraction  of  the  bladder  which  is  so  painful  in 
cases  of  retention,  and  thus  removing  one  of  the  most  constant  causes  of  spasmodic  stric- 
ture. The  value  of  opium  in  these  cases,  according  to  some,  cannot  be  upheld  too  strongly, 
indeed  they  assert  that  there  is  no  case" of  retention  of  urine  which  will  not  yield  to  its 
benign  influence,  allowing  either  a  natural  relief  or  the  introduction  of  a  catheter.  I  am 
not  disposed  to  go  quite  so  far  in  this  opinion,  although  the  evidence  of  experience  is 
generally  in  its  favor,  and,  in  cases  of  retention,  it  acts  sometimes  as  a  charm.  The 
inhalation  of  chloroform  I  believe  to  be  a  preferable  remedy — its  action  being  more  rapid 
and  certain.  If  failure  follow  the  application  of  these,  other  measures  must  be  adopted  ; 
and  without  doubt,  the  simplest,  safest,  and  most  expeditious  practice  is  puncturing  the 
bladder  through  the  rectum.  [Aspiration  above  the  pubes  answers  the  same  purpose. J 
In  a  simple  spasmodic  stricture,  however,  such  a  necessity  can  scarcely  arise. 

Inflammatory  Stricture  as  a  cause  of  Retention. 

It  has  been  already  shown,  that  in  spasmodic  stricture,  exposure  to  wet  or  cold,  and  an 
altered  condition  of  the  urine  produced  either  from  excess  of  drinking,  gout,  or  rheuma- 
tism, are  the  chief  exciting  causes  of  an  attack  of  retention  ;  and  if  this  be  true,  there  can 
be  no  difficulty  in  understanding  that  a  like  result  may  be  brought  about,  and  is  more 
liable  to  be  experienced,  if  the  urethra  itself  should  be  the  seat  of  an  inflammatory  action. 
Retention  of  urine  occasionally  comes  before  our  notice  as  a  result  and  concomitant  of 
gonorrhoea.  The  causes  of  the  retention  are  evidently  compound,  viz.,  spasmodic  stricture 
added  to  the  mechanical  obstruction  produced  by  the  oedema  of  an  acute  inflammation 
combining  to  produce  the  result. 

The  treatment,  required  to  afford  relief  must  be  based  upon  the  appreciation  of  these 
two  conditions  which  have  combined  to  cause  the  effect.  The  retention  is  in  a  measure 
mechanical,  and  must  be  met  by  mechanical  treatment;  but  it  is  also  functional,  and.  as 
a  consequence,  must  be  so  considered. 

The  symptoms  being  urgent,  time  is,  therefore,  a  great  object;  and  if  called  to  a  case, 
there  are  few  surgeons  who  would  not  at  once  attempt  to  pass  a  catheter.  Let  the  surgeon 
choose  an  instrument  of  medium  size,  No.  4  or  5  being  the  best,  taking  care  that  it  be 
well  warmed  and  oiled,  and  then  with  gentleness  and  yet  with  firmness  the  obstruction 
may  he  overcome;  arte  nun  ui  must  be  the  guide  to  action,  as  force  is  to  be  condemned 
as  much  in  these  cases  as  it  was  in  the  preceding. 

If  these  means  fail,  a  hot  bath  and  a  full  opiate  are  the  soundest  remedies.  They 
relieve  the  local  turgescence  of  the  passage,  and  also  the  obstruction,  and  with  it  the 
associated  spasm.  In  some  instances  the  introduction  of  a  piece  of  ice  into  the  rectum 
serves  a  like  purpose.  The  use  of  chloroform  in  these  cases  cannot  be  recommended,  as 
it  merely  relieves  the  spasm  but  does  not  alter  the  condition  upon  which  the  spasm 
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depends,  viz.,  the  inflammation.  When  these  means  fail,  which  is  not  commonly  the 
case,  some  operative  measure  may  be  required,  which  will  be  dwelt  upon  in  another 
page. 

Retention  of  urine  following  a  blow  in  the  perineum  Under  this  heading  it  is  not 

my  intention  to  allude  to  cases  of  ruptured  urethra,  as  this  condition  has  already  been 
considered.  But  cases  of  retention  occasionally  come  under  notice  which  follow  a  simple 
contusion  in  the  perineum.  I  possess  three  such  records — two  in  children  aged  three  and 
seven  respectively,  and  one  in  an  adult  aged  twenty-nine.  In  none  of  these  cases  could 
hemorrhage  or  other  symptom  of  ruptured  urethra  be  made  out.  The  retention  followed 
the  contusion,  and  was  caused  by  some  spasmodic  condition  of  the  passage  excited  by  the 
injury.  In  all  the  cases,  the  simple  passage  of  a  catheter  was  the  only  treatment,  and, 
with  the  relief  of  the  symptoms  convalescence  followed. 

Retention  of  urine  from  the  pressure  of  an  abscess  in  the  perineum  must  be  mentioned, 
as  cases  of  retention  from  such  a  cause  occasionally  come  under  notice,  while  abscess 
about  the  rectum  is  not  unfrequently  associated  with  such  a  difficulty.  It  should  be 
treated  by  opening  the  abscess. 

Paralysis  of  the  bladder  from  any  cause  situated  either  in  the  organ  itself  or 
associated  with  spinal  disease,  is  a  common  cause  of  retention,  and  the  same  complication 
may  be  found  with  fever  or  any  other  constitutional  condition  in  which  the  vital  powers 
of  the  patient  have  been  much  reduced,  and  the  nervous  system  has,  as  a  consequence, 
become  unable  to  answer  to  its  accustomed  stimulus.  Retention  of  urine  is  also  met  with 
as  a  symptom  of  peritonitis,  local  or  general,  from  traumatic  stricture,  or,  as  a  result  of 
some  other  abdominal  disease.  To  prevent  any  error  being  perpetrated,  however,  it  is 
enough  for  the  surgeon  to  remember,  that  this  complication  may  be  produced  by  the 
causes  enumerated. 

It  is  not  to  treat  retention  of  urine,  however,  that  the  surgeon  is  usually  called  to  such 
cases.  An  incontinence  of  urine  is  generally  the  form  of.  malady  which  attracts  notice, 
and  from  this  the  surgeon  rightly  infers  that  a  case  of  severe  retention  of  urine  is  before 
him,  the  incontinence  being  merely  the  overflow  of  an  already  overdistended  and  engorged 
bladder.  The  symptom  of  incontinence  is  a  very  positive  one,  and  should  never  mislead 
any  practitioner.  It  is  almost  always  a  concomitant  and  result  of  retention,  and  should 
be  so  regarded,  at  any  rate  until  the  surgeon  has  convinced  himself,  by  a  careful  exami- 
nation, that  the  bladder  is  not  distended. 

Retention  of  Urine  as  a  symptom  of  Enlakged  Prostate,  and  in  the  Aged. 

It  has  been  a  common  opinion  held  by  all  surgeons  for  many  generations,  that  an 
enlarged  prostate  is  a  very  general  condition  of  old  age,  and  retention  of  urine,  as  a  con- 
sequence and  symptom  of  this  affection,  is  of  frequent  occurrence.  The  investigations  of 
recent  pathologists  have  shown,  however,  that  such  an  opinion  is  by  no  means  correct; 
for  although  an  enlargement  of  the  prostate,  either  as  an  hypertrophy,  or  from  the  develop- 
ment of  independent  prostatic  glandular  tumors  may  take  place,  and,  when  it  does,  it  is 
most  commonly  met  with  in  old  people,  yet  sucli  a  condition  is  by  no  means  to  be  con- 
sidered as  a  senile  change. 

When  retention  of  urine  takes  place  in  old  people  in  whom  no  stricture  exists,  it  is  too 
frequently  ascribed  to  this  chronic  enlargement  of  the  prostate,  and  as  it  is  really  a  rare 
thing  to  find  such  a  condition  in  the  bodies  of  those  that  die,  it  is  fair  to  believe,  that 
this  retention  is  due  to  other  causes,  such  as  atony  of  the  bladder,  which  may  be  relieved 
by  the  introduction  of  a  large  catheter.  This  operation  should  always  be  undertaken 
with  great  care,  as  an  injury  to  the  prostate  or  bladder  in  old  people  is  of  considerable 
consequence.  An  elastic  instrument  with  a  full  curve,  in  the  hands  of  those  who  are  not 
in  the  constant  habit  of  using  instruments  is  to  be  preferred,  and  this  may  be  passed 
slowly  down  to  the  neck  of  the  bladder.  It  is  at  this  point  that  the  difliculty  in  its  intro- 
duction is  always  experienced ;  but  if  the  index-finger  of  the  left  hand  be  introduced 
into  the  rectum  and  the  end  of  the  instrument  tilted  upwards  by  the  slightest  pressure 
with  the  right  hand,  the  catheter,  as  a  rule,  will  be  readily  passed  onward,  and  relief 
secured. 

Retention  of  urine  may  also  be  produced  by  an  abscess  situated  in  the  prostate  gland, 
and  the  retention  is  only  relieved  when  the  abscess  has  been  opened.  This  treatment, 
therefore,  is  that  which  should  be  followed. 
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Retention  of  Urine  as  a  result  of  an  Elongated  and  Adherent  Prepuce. 

It  is  a  somewhat  inexplicable  fact  that  surgical  writers  have,  with  rare  exceptions, 
omitted  to  notice  that  an  elongated  prepuce  and  adhesion  of  the  glans  penis  to  its  mucous 
membrane  covering,  is  capable  of  producing  retention  of  urine  with  every  symptom  of 
vesical  irritation ;  yet  few  surgeons  can  have  had  much  experience  at  any  hospital  or 
dispensary,  particularly  in  out-patient  practice,  without  seeing  many  such  examples.  I 
could  quote  cases  in  which  an  adherent  prepuce  had  been  the  cause  both  of  retention  and 
of  incontinence  of  urine,  and  in  which  it  had  produced  symptoms  of  irritable  bladder  and 
every  other  symptom  of  vesical  calculus,  even  hematuria,  prolapsus  recti,  or  constant 
priapism. 

All  or  nearly  all  these  cases  take  place  in  early  life,  and  I  never  see  a  case  of  vesical 
irritation  in  a  male  child  without  first  examining  the  condition  of  the  penis.  I  have 
been  in  the  habit  of  pointing  out  this  fact  to  students  for  some  years,  and  have  advised 
them  to  follow  the  practice  suggested  under  the  conviction,  that  in  at  least  two-thirds  of 
the  cases  suffering  from  urinary  irritation  which  pass  under  observation,  an  adherent  and 
elongated  prepuce  is  the  sole  cause.  Circumcision  and  the  careful  separation  of  the  pre- 
puce from  the  glans  penis,  with  the  removal  of  the  confined  secretion  of  Tyson's  glands,  is 
the  only  remedy,  which  is  at  once  simple  and  complete. 

Retention  of  urine  as  a  symptom  o  f  ruptured  urethra  has  already  received  attention  in 
another  page. 

On  Retention  of  Urine  from  Organic  or  Cicatricial  Stricture. 

Among  the  many  contingencies  to  which  a  patient  suffering  from  organic  stricture  is 
continually  exposed,  none  cause  more  agony  and  alarm,  or  demand  more  prompt  and 
decisive  action  on  the  part  of  the  surgeon,  than  retention  of  urine. 

The  retention  may  be  the  result  of  a  slowly  contracting  organic  stricture  :  but  it  will 
probably  be  produced  by  some  sudden  accession  of  spasm  of  the  muscles  of  the  passage, 
and  thus  be  compound  in  its  nature,  a  spasmodic  being  grafted  upon  an  organic  stricture. 
The  symptoms,  however,  are  necessarily  urgent,  and  it  becomes  an  important  question  as 
to  what  practice  should  be  pursued.  With  this  object,  it  will  be  of  interest  to  inquire, 
first  of  all,  what  practice  has  been  proved  of  value?  and,  as  a  means  to  the  solution  of  the 
difficulty  I  can  show,  that  out  of  129  consecutive  examples  of  retention  from  simple 
organic  stricture,  109  were  successfully  treated  by  means  of  catheterism,  warm  baths,  and 
opium.  In  20  cases  only,  or  15-8  per  cent,  were  any  other  operative  measures  called 
into  requisition,  and  in  all  of  these  20  examples,  the  bladder  was  punctured  per  rectum  with 
complete  success. 

Out  of  8  cases  also  of  retention  of  urine  produced  by  the  gradual  contraction  of  a  trau- 
matic stricture,  5  were  treated  by  means  of  catheterism,  and  3  by  puncture  of  the  bladder. 
The  proportion  of  cases  requiring  such  an  operation,  being  much  greater  in  traumatic 
strictures  than  in  the  preceding  class  of  simple  organic  stricture  ;  the  cause  of  this  differ- 
ence being  very  apparent. 

If  a  surgeon  is  called  to  a  patient  suffering  from  retention  of  urine  produced  by  either  a 
simple  spasmodic  or  an  inflammatory  stricture,  it  has  already  been  explained  that  relief 
can  be  obtained  by  the  cautious  introduction  of  a  catheter,  aided,  if  required,  by  the  use 
of  the  warm  bath  or  a  full  dose  of  opium,  and,  in  certain  cases,  by  the  inhalation  of  chlo- 
roform. If  these  means  fail,  as  experience  proves  may  be  the  case,  either  from  some 
peculiarity  of  the  stricture,  or  the  manner  in  which  the  treatment  has  been  carried  out, 
other  measures  will  necessarily  be  called  into  requisition  ;  and  it  has  been  already  stated, 
that  the  best  and  most  expeditious  practice  is  to  puncture  the  bladder  through  the  rectum. 
It  is  true  that  this  practice  is  rarely  needed  in  simple  spasmodic  or  in  inflammatory  stric- 
ture, for  the  means  already  suggested  are,  in  the  majority  of  cases,  amply  sufficient  to 
secure  relief ;  nevertheless,  in  exceptional  instances,  this  operation  is  of  great  value.  It 
must  be  remembered,  also,  that  the  practice  is  only  required  when  simpler  means  have 
failed. 

Since  the  introdnction  of  the  "  aspirator,"  many  surgeons  have  employed  it  with  suc- 
cess in  cases  of  retention,  but  relief  by  such  a  measure  does  not  commend  itself  to  my 
mind,  being  merely  a  temporizing  operation,  and  requiring  frequent  repetition  in  the  same 
case;  it  has  no  such  influence  for  good  upon  the  cause  of  the  retention  as  the  operation  of 
puncturing  the  bladder  through  the  rectum.  But  in  exceptional  cases  of  retention  of 
urine  it  may  be  a  justifiable  proceeding. 
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In  the  treatment  of  retention  of  urine  with  simple  organic  or  traumatic  stricture,  tjie 
same  principles  of  practice  should  be  applied  as  have  been  recommended  in  the  former 
class  of  cases  ;  and  in  a  large  proportion  of  instances  it  has  been  already  shown  that  suc- 
cess by  such  treatment  may  be  secured;  since,  out  of  137  cases  of  retention  admitted  into 
Guy's,  operative  measures  were  required  in  only  23,  and  the  simple  introduction  of  a 
catheter  with  the  aid  of  warm  baths  and  the  internal  administration  of  opium,  proved  suf- 
ficient to  carry  out  all  the  objects  required  in  114.  If  the  surgeon  is  called,  therefore,  to 
a  case  of  retention  of  urine  with  organic  stricture,  the  introduction  of  a  catheter  is  the 
primary  means  to  be  employed.  If  the  history  informs  him  that  the  retention  is  the 
result  of  a  gradually  contracting  passage,  a  medium-sized  instrument  should  be  selected, 
and  on  this  failing,  a  second  attempt  with  a  smaller  one  may  be  followed  by  success. 
Force,  however,  must  not  be  employed,  and  too  much  time  should  not  be  expended  in 
making  the  attempt.  If  success  is  to  follow  the  operation,  it  will  readily  be  obtained  ; 
perseverance  and  repeated  endeavors  to  pass  an  instrument,  as  a  rule,  do  harm.  If  the 
symptoms  are  not  very  urgent  and  some  delay  may  be  allowed,  the  warm  bath  and  a  full 
opiate,  such  as  two  or  even  three  grains  of  opium  may  be  employed ;  and,  under  their 
combined  influence,  it  will  be  only  in  exceptional  cases  that  relief  will  not  subsequently 
be  secured. 

If  the  symptoms  of  retention,  however,  are  very  urgent,  and  the  agonies  of  the  sufferer 
demand  immediate  relief;  or,  if  the  means  which  have  been  just  described  have  been 
found  wanting  after  a  fair  trial,  there  is  little  doubt  that  the  most  scientific  and  certain 
practice  is  the  puncturing  of  the  bladder  through  the  rectum ;  for  all  experience  has  cor- 
rectly endorsed  the  opinion  expressed  by  Mr.  Cock  when  he  recalled  the  attention  of  the 
profession  to  this  operation  in  his  valuable  paper  published  in  1852  (vol.  xxxv  of  the 
'  Med.-Chir.  Trans.'),  "  that  the  bladder  may  be  reached  with  the  smallest  amount  of  pain, 
with  the  least  risk  of  present  or  future  danger,  and  with  the  greatest  prospect  of  ulterior 
good,  by  puncture  through  the  rectum." 

The  records  I  possess  of  the  cases  of  this  operation,  positively  prove  the  truth  of  this 
opinion,  and  it  is  gratifying  to  find  that,  in  these  days,  the  majority  of  surgeons  recognize 
the  value  of  the  practice. 

The  operation  is  as  simple  as  it  is  safe,  and  as  efficient  as  it  is  scientific.  As  a  means 
of  relieving  a  patient  from  the  agony  of  retention  of  urine  which  has  been  proved  to  be 
irremediable  by  the  rational  use  of  catheters,  it  stands  unrivalled.  By  its  adoption  all 
forcible  catheterism  with  its  dangers  is  avoided.  Perineal  section  and  its  difficulties  as  a 
remedy  for  retention,  are  done  away  with,  and  the  operation  for  puncturing  the  bladder 
above  the  pubes  may  nearly  be  forgotten.  Puncturing  the  bladder  through  the  rectum 
embodies  in  itself  all  the  advantages  of  these  means  without  any  of  their  evils ;  and  on 
practical  grounds  commends  itself  for  our  adoption. 

I  would  add,  therefore,  as  a  final  conclusion  : — "That  in  all  cases  of  retention  of  urine 
from  stricture  in  which  relief  cannot  be  given  by  means  of  rational  and  not  forcible 
catheterism,  and  in  which  the  use  of  the  warm  bath  and  opium  have  failed,  the  operation 
of  puncturing  the  bladder  through  the  rectum  should  be  performed." 

On  Puncture  of  the  Bladder  per  Rectum. 

In  all  cases  of  retention  of  urine  in  which  relief  cannot  be  afforded  by  the  introduction 
of  a  catheter,  and  the  nature  of  the  obstruction  is  not  such  as  to  require  the  operation  of 
urethrotomy,  puncturing  the  bladder  through  the  rectum  is  the  right  operation  to  perform, 
as  by  it  relief  can  be  given  with  rapidity,  certainty,  and  safety. 

In  former  times,  the  bladder  used  to  be  punctured  with  a  full-sized  trocar  and  canula 
from  the  perineum,  but  such  a  clumsy  operation  is  not  now  recognized  among  surgical 
proceedings,  though  with  the  aspirator,  the  same  proceeding  has  been  often  undertaken. 
At  the  present  day,  some  surgeons  prefer  tapping  the  bladder  above  the  pubes,  but  in 
safety  and  efficiency  the  operation  is  not  to  be  compared  with  that  which  I  now  recom- 
mend, for,  in  the  words  of  its  modern  advocate,  Mr.  Cock,  "  The  operation  is  safe,  easy 
of  accomplishment,  and  without  danger  as  to  its  consequences.  In  cases  of  retention 
which  resist  ordinary  treatment  it  is  greatly  to  be  preferred  to  the  long-continued  attempts 
at  catheterism,  which,  whether  successful  or  not,  must  be  infinitely  more  injurious  to  the 
urinary  organs  than  the  simple  and  almost  painless  operation  of  tapping." 

"  I  consider,"  writes  Cock,  "that  the  benefit  of  the  operation  consists,  not  merely  in 
the  immediate  relief  given  to  the  patient,  but  also  in  the  opportunity  which  it  affords,  by 
the  retention  of  the  canula  in  the  bladder  through  an  indefinite  period,  of  diverting  the 
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flaw  of  urine  from  its  ordinary  channel,  and  thus  giving  quiet,  freedom  from  pain,  and 
the  natural  means  of  restoration  to  the  maimed,  irritable,  or  diseased  urethra.  I  conceive 
also  that  the  bladder  might  be  tapped  with  advantage  in  cases  of  obstinate  stricture,  in 
which  retention  of  urine  does  not  actually  exist." 

These  views,  published  by  Mr.  Cock  in  1852,  ' Med.-Chir.  Trans.,' and  'Guy's  Re- 
ports,' 1886,  I  cordially  endorse.  The  practice  of  Guy's  Hospital  for  the  last  twenty 
years,  to  my  knowledge,  has  only  confirmed  their  accuracy,  and,  the  more  I  see  of  the 
operation,  the  more  I  like  it.  The  objections  raised  against  it  are  theoretical  and  not 
practical,  for  abscesses  between  the  bladder  and  rectum,  persistent  fistulous  openings, 
injury  to  the  seminal  vesicles,  and  wounds  of  the  peritoneum,  do  not  commonly  occur. 
They  are  said  to  have  done  so  in  exceptional  instances,  but  such  must,  indeed,  be  very  rare. 
Mr.  Cock,  in  his  large  experience,  has  known  but  one  bad  result  to  follow  the  operation, 
and  that  was  atrophy  of  the  testicle,  from  which  he  infers  that  the  vas  deferens  was 
wounded.  At  Guy's,  from  the  carelessness  of  a  house-surgeon,  a  fatal  peritonitis  from  the 
perforation  of  a  coil  of  intestine  once  followed  the  operation,  the  puncture  having  been 
made  too  far  back  ;  but  eliminating  carelessness,  a  cause  of  half  the  errors  in  surgery — 
the  operation  is  very  safe. 

The  only  requisite  is  a  moderately  full  bladder,  a  feature  almost  always  present  under 
the  circumstances  which  call  for  the  operation.  An  enlarged  prostate  is  no  real  obstacle 
to  its  performance,  since  it  may  be  perforated  with  impunity. 

The  Operation  The  best  instruments  are  those  suggested  by  Mr.  Cock.    The  long 

curved  trocar  and  canula  as  originally  employed,  are  inefficient  instruments  ;  indeed, 
many  of  the  objections  to  the  operation  are,  probably,  traceable  to  their  use.  Cock's 
instruments  consist  of  a  canula,  six  and  a  half  inches  long,  a  blunt  pilot  trocar,  and  a  sharp 
trocar  ;  a  second  tube,  with  an  expanding  end  to  keep  the  canula  in  position;  and  a  third 
to  maintain  the  second  in  position.    (Fig.  413.) 


Fig.  413. 


Operation  of  puncturing  the  bladder  per  rectum. 


The  patient  should  be  placed  and  held  in  the  position  for  lithotomy,  and  brought  well 
to  the  edge  of  the  bed.  The  operator  must  then  introduce  the  index-finger  of  the  left 
hand  into  the  rectum  with  the  palm  upwards  to  feel  for  the  prostate  (Fig.  413),  and,  if 
possible,  for  the  bulging  base  of  the  tense  bladder  beyond.  Some  little  pressure  above  the 
puhes  may  help  in  this  attempt.  The  pulpy  point  of  the  index-finger  is  then  to  be  held 
in  the  median  line  just  below  the  spot  at  which  the  puncture  is  to  be  made.    The  surgeon 
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then  with  his  right  hand  is  to  take  from  his  assistant  the  canula,  well  oiled  and  fitted  with 
the  blunt  pilot  trocar,  and  to  introduce  it  into  the  rectum  upon  his  left  index-finger, 
passing  it  well  up  to  the  point  selected  for  puncture.  He  should  then  steady  the  canula 
and  hold  it  firmly  in  position  with  the  thumb  and  three  outer  fingers  of  his  left  hand,  and 
withdraw  the  blunt  trocar.  The  sharp  trocar  can  then  be  introduced  through  the  canula, 
and,  having  reached  its  end,  the  handle  with  the  canula  is  to  be  depressed  and  driven 
home,  in  a  direction  upwards  and  forwards,  in  a  line  towards  the  umbilicus  (dotted  line, 
Fig.  413).  The  bladder  in  this  way  will  be  entered,  the  free  end  of  the  instrument 
moving  freely,  and  all  resistance  ceasing.  The  trocar  should  then  be  withdrawn,  and  the 
canula  pressed  well  home.  Before  the  bladder  is  completely  emptied,  it  is  well  to  insert 
the  two  inner  canuhe,  and  fasten  the  whole  in  by  means  of  tapes,  two  passed  in  front  and 
two  behind  the  thighs,  to  a  girth  round  the  waist.  The  canula  may  then  be  plugged  with 
a  peg  to  retain  the  urine,  or  with  a  hollow  plug  inserted  into  a  piece  of  india-rubber 
tubing,  through  which  the  water  may  drain  away. 

As  soon  as  the  urethral  passage  has  become  pervious  to  the  catheter,  but  not  before,  the 
canula  should  be  withdrawn  ;  this  condition  taking  place  usually  within  a  week  from  the 
introduction  of  the  catheter.  The  stricture  may  then  be  treated  on  rational  principles  by 
dilatation.  It  is  very  remarkable  how,  at  times,  a  stricture  which  has  thus  been  left  alone 
and  unirritated  by  catheterism  or  ineffectual  natural  efforts  at  micturition,  gives  way  under 
such  treatment,  and  a  thoroughly  impervious  indurated  urethra  becomes  pervious  and 
amenable  to  simple  measures. 

The  wound  into  the  bladder  closes  rapidly  after  the  removal  of  the  canula,  even  after 
many  weeks;  and,  in  a  case  of  my  own  no  urinary  fistula  followed  the  presence  of  the 
canula  for  seven  weeks. 

In  retention  of  urine  from  enlarged  prostate  such  an  operation  as  this  is  rarely  called 
for ;  yet  at  times  it  is  necessary.  I  have  had  recourse  to  it  on  three  occasions  where  the 
neck  of  the  bladder  and  prostate  gland  had  been  seriously  injured  from  rough  catheterism, 
and  with  such  good  success  that  I  shall  never  hesitate  to  repeat  it  when  any  difficulty  ex- 
ists in  entering  the  bladder,  or,  in  subsequently  keeping  an  instrument  in  the  bladder.  In 
two  of  the  cases  mentioned,  the  irritability  of  the  bladder  was  so  great  as  to  resent  the 
presence  of  an  instrument,  and  the  pain  and  difficulty  in  its  passage  were  so  severe  as  to  be 
nearly  unendurable.  In  both  these  cases  the  operation  was  followed  by  speedy  and  per- 
manent relief.  The  bladder  recovered  its  healthy  condition  after  the  parts  had  had  rest 
for  a  few  days,  the  urethra  allowing  of  catheterism  without  distress,  and  convalescence  was 
soon  established. 

The  surgeon,  then,  may  perform  this  operation  without  fear  in  all  cases  of  retention 
where  any  difficulty  in  catheterism  exists.  I  know  of  no  operation  attended  with  equal 
good,  that  is  so  safe,  satisfactory,  or  free  from  danger. 

In  all  cases  of  supposed  retention  of  urine,  the  surgeon  should  guard  himself  against 
falling  into  the  error  of  mistaking  suppression  for  retention  ;  as  in  all  cases  of  supposed 
incontinence  he  should  remember  that  it  may  be  due  to  retention  and  overflow. 

Extravasation  of  Urine  in  Children  and  Retention  from  Impacted  Urethral 

Calculus. 

It  has  been  already  explained  how  retention  and  extravasation  of  urine  in  the  adult 
may  be  produced  by  the  mechanical  obstruction  of  a  urethral  stricture.  It  remains  to 
show  how,  in  children,  the  same  effects  ensue  from  a  mechanical  obstruction  of  a  very 
different  kind.    I  allude  to  the  obstruction  caused  by  a  urethral  calculus. 

A  vesical  calculus  when  small  and  ejected  from  the  bladder  may  become  lodged  or  im- 
pacted in  any  portion  of  the  urethra,  and,  as  a  consequence,  give  rise  to  every  degree  oi 
difficulty  of  micturition,  even  to  a  retention  of  urine  and  extravasation.  And  although 
in  adult  life  I  have  seen  complete  retention,  I  have  never  seen  extravasation  occur  as  a 
result  of  impacted  urethral  calculus.  In  infancy  and  childhood,  however,  almost  all  the 
examples  of  extravasation  of  urine  that  have  passed  under  my  observation  have  been  the 
product  of  such  a  cause ;  I  have  seen  it  in  an  infant  fourteen  months  old,  and  in  many  others 
older. 

When  a  case  of  retention  in  a  child  comes  under  notice,  and  there  is  no  phimosis,  para- 
phimosis, or  adherent  prepuce  by  which  this  symptom  may  be  produced,  a  strong  proba- 
bility exists  that  a  urethral  calculus  is  the  cause.  Indeed  extravasation  of  urine  in  child- 
hood is  almost  invariably  the  result  of  an  impacted  calculus,  the  impaction  commonly 
taking  place  in  the  perineum,  the  stone  rarely  passing  into  the  penis. 
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Treatment  If  the  calculus  can  be  removed  by  forceps  carefully  used,  this  practice 

is  the  right  one  to  adopt  ;  it  is,  however,  rarely  successful,  and,  where  these  means  fail, 
the  stone  must  be  excised.  When  extravasation  has  taken  place,  the  urethra  must  be 
opened  in  the  perineum  by  a  free  incision  upon  a  grooved  staff.  The  stone  is  sometimes 
lost  in  the  sloughing  tissues. 

By  way  of  summary  of  the  causes  of  retention  it  may  be  stated  that  retention  in  a  male 
child  is  usually  due  to  a  urethral  calculus,  phimosis,  paraphimosis,  adherent  prepuce,  or 
the  mechanical  obstruction  caused  by  a  piece  of  string,  &c.  In  a  female,  to  ulceration 
about  the  meatus,  or  to  adherent  labia.  Retention  in  the  young  adult,  to  stricture,  ob- 
struction of  the  urethra  from  stone,  gonnorrhoea,  perineal,  anal,  prostatic  abscess,  or  rectal 
disease.    In  the  aged,  from  enlarged  prostate  or  atony  of  the  bladder. 

Retention  from  fever  or  general  nerve  shocks  may  occur  at  all  periods.  In  women, 
hysterical  retention  may  also  occur,  as  well  as  retention  from  other  uterine  causes. 


CHAPTER  XXIY. 

AFFECTIONS  OF  THE  GENITAL  ORGANS. 

There  is  probably  no  part  of  the  body  which  varies  more  in  its  conformation  than  the 
penis,  or  one  in  which  any  congenital  defect  is  more  likely  to  be  inherited.  The  elon- 
gated and  contracted  prepuce  is  particularly  hereditary,  and  all  the  male  branches  of  a 
family  may  be  the  subjects  of  it.  I  have  known  this  to  be  the  case  in  many  instances, 
and,  in  one  family,  five  sons  suffered  from  it,  as  well  as  their  father. 

Phimosis,  or  a  condition  of  prepuce  which,  either  from  narrowness  of  the  preputial 
orifice,  or  adhesion,  cannot  be  retracted  behind  the  glans,  is,  therefore,  a  congenita/  affec- 
tion, but  as  often  as  not  an  acquired  one — the  result  of  inflammatory  thickening  and  con- 
traction subsequent  to  a  preputial  chancre,  or  other  affection. 

So  long  as  the  prepuce  is  only  long  and  the  glans  can  be  uncovered  for  purposes  of 
cleanliness,  and  during  erection,  operative  interference  is  not  called  for,  though  it  is  well 
to  impress  upon  nurses  the  necessity  of  paying  attention  to  the  infant's  penis,  and  of  clean- 
ing it  daily  ;  since  a  want  of  such  attention  is  frequently  the  source  of  urinary  trouble  and 
penile  irritation.  When  neglected,  the  secretion  of  Tyson's  glands  collects  behind  the 
corona,  and  acts  as  an  irritant ;  the  prepuce  and  glans  penis  constantly  becoming  adherent, 
and  setting  up  bladder  irritation  simulating  the  symptoms  of  stone.  In  some  neglected 
cases,  an  acute  inflammation  is  induced,  followed  by  oedema  of  the  prepuce  and  the  secre- 
tion of  pus,  which  suspicious  minds  have  too  often  interpreted  as  gonorrhoea,  much  to 
the  injury  of  nursemaids  and  others  in  whose  charge  the  child  rested.  This  disease  is 
essentially  a  balanitis,  and  easily  cured  by  cleanliness.  In  the  adult,  a  long  and  narrow 
prepuce  is  injurious,  as  being  a  bar  to  proper  cleanliness,  and  interfering  with  coitus  or 
rendering  it  painful.  It  is  also  probably  an  exciting  cause  of  cancer  of  the  organ,  where 
a  disposition  to  such  an  affection  exists.  In  boyhood,  it  probably  by  setting  up  an  irrita- 
tion in  the  parts  induces  a  habit  which  ends  in  masturbation.  It  often  gives  rise,  more- 
over, to  incontinence,  and  may  produce  retention  of  urine.  Dr.  Lewis  Sayre,  of  New 
York,  has  also  pointed  out  in  his  work  on  '  Orthopedic  Surgery,'  187G,  that  as  a  direct 
result  of  this  condition  of  the  prepuce,  talipes,  paralysis,  and  other  nervous  affections  may 
take  place,  the  talipes  being  due  to  muscular  contraction  of  the  lower  extremities  owing 
to  reflex  nerve  irritation  ;  and  paralysis,  as  a  consequence  of  the  nervous  exhaustion 
caused  by  the  undue  genital  excitement  which  is  often  associated  with  this  condition. 

Treatment. — When  the  narrowing  is  not  great,  the  daily  retraction  of  the  prepuce 
over  the  glans  for  purposes  of  cleanliness  is  generally  sufficient  to  dilate  the  orifice,  care 
being  taken  to  replace  it  subsequently.  Dr.  Cruise's  plan  of  dilating  the  orifice  mechani- 
cally is  not  satisfactory;  I  have  given  it  a  trial  and  rejected  it.  The  suggestion  also  of 
making  two  partial  lateral  sections  of  the  mucous  membrane  has  in  my  hands  met  with 
the  same  fate.  Neither  of  these  methods  is  so  successful  as  to  warrant  its  being  recom- 
mended. 


CIRCUMCISION. 


Fir..  414.  When  phimosis  exists,  congenital  or  otherwise,  if  is,  as  a  rule, 

best  treated  by  circumcision.  In  exceptional  cases,  where  a  narrow- 
ing of  the  prepuce  is  more  marked  than  an  elongation,  the  prepuce 
may  be  slit  up  (Fig.  414),  but  in  children  circumcision  is  the  better 
operation.  In  some  instances,  however,  where  the  penis  is  very 
short,  the  fault  resting  more  in  the  penis  itself  than  its  skin  covering, 
circumcision  should  not  be  performed,  for  I  have  known,  under  these 
circumstances,  the  operation  to  fail,  even  when  well  done;  in  such 
cases  the  prepuce  should  rather  be  slit  up  to  the  corona  and  its  mu- 
cous covering  turned  well  back  and  fixed  to  the  skin. 

In  minor  cases  the  slitting  plan  should  be  carried  out;  the  skin 
and  its  mucous  lining  being  divided  in  the  middle  line  either  by  the 
introduction  of  a  bistoury  guided  by  a  director  beneath  the  prepuce, 
or  by  means  of  a  pair  of  sharp  scissors.  The  surgeon  must  be  careful 
in  doing  this,  to  divide  the  mucous  membrane  right  hark  to  the 
corona.  In  the  adult  he  should  then  turn  the  two  flaps  backwards, 
and  fasten  the  mucous  to  the  skin  flap  by  means  of  some  fine  sutures. 
In  the  infant  there  is  no  necessity  to  si  itch.  When  the  prepuce 
requires  division  to  expose  a  sore  or  some  warty  growth,  the  above  plan  should  be  selected. 


Operation  for  phimosis. 


Circumcision 

is  an  operation  that  requires  great  nicety,  for  it  fails  if  sufficient  skin  is  not  taken  away 
and  the  mucous  covering  of  the  glans  is  not  fully  divided  up  to  the  corona,  and  it  does  not 

turn  out  well  when  too  much  skin  is  removed.  The 
following  is  the  plan  I  have  for  years  adopted  and 
taught,  and  have  never  known  to  fail  if  properly 
carried  out : — 

The  first  point  is  to  decide  how  much  skin  is  to 
be  removed,  which  can  satisfactorily  be  determined 
by  applying  a  pair  of  long  dressing  forceps  to  the 
penis,  which  should  be  allowed  to  rest  in  its  natural 
position,  on  a  level  with  its  corona,  and  closing 
them  as  soon  as  the  glans  penis  has  been  allowed 
to  slip  backward.  The  integument  in  front  of  the 
forceps  may  then  be  amputated  with  a  scalpel 
(Fig.  415). 

The  forceps  should  now  be  taken  away  and  the 
mucous  covering  of  the  glans  be  divided  in  the 
middle  line,  well  up  to  the  corona  (as  in  the  slitting  operation)  and  turned  backwards, 
the  two  flaps  being  stitched  to  the  skin  by  fine  sutures.  In  adults,  a  fine  uninterrupted 
suture  is  probably  the  best;  in  infants,  a  strip  of  dry  lint  wrapped  round  the  parts  is  all 
that  is  necessary. 

The  glans  penis  in  both  these  operations  should  be  completely  separated  from  its  mucous 
covering,  all  secretion  removed,  and  the  froenum  divided  when  short. 

By  adopting  these  suggestions  the  student  has  a  definite  guide  to  aid  him  in  the  removal 
of  the  skin;  whereas  if  the  end  of  the  foreskin  be  drawn  out  as  usually  recommended,  he 
has  none. 

[In  many  instances  the  condition  of  phimosis  depends  upon  a  non-elastic  and  rigid 
mucous  membrane  of  the  prepuce;  and  the  removal  of  this  will  relieve  the  constriction 


Operation  for  phimosis  (first  step). 


Fig.  416. 


about  the  glans.  Dr.  Levis,  of  Philadelphia,  accomplishes  this  by  inserting  under  the 
foreskin  a  pair  of  forceps  roughed  on  the  outer  surface  of  the  blades,  and  provided  with  a 
screw  to  keep  them  separated.  When  the  mucous  membrane  has  been  tensely  stretched 
upon  the  expanded  blades,  the  skin  is  pulled  backwards,  and  the  forceps  drawn  forwards. 
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By  this  manoeuvre  tlie  prepuce  is  unfolded,  as  it  were,  and  the  tense  mucous  membrane 
remains  stretched  upon  the  forceps  blades.  It  can  then  be  excised  as  a  ring  of  tissue.  If 
the  skin  is  very  redundant,  a  part  of  it  is  to  be  removed;  if  not,  it  is  let  alone.  If  con- 
sidered proper,  the  edge  of  mucous  membrane  may  be  attached  to  the  skin  by  a  few 

sutures,  and  the  skin  thus  folded  inwards  will  become  a  new  but  elastic  mucous  surface  

J.  B.  B.] 

Paraphimosis  is  said  to  exist  when  a  tight  prepuce  which  has  been  retracted  behind 
the  glans  cannot  be  replaced,  and  as  a  consequence  a  strangulation  of  the  glans,  and 
mucous  lining  of  the  prepuce  with  oedema  takes  place,  and  at  a  later  period  ulceration  in 
the  line  of  strangulation,  and  even  sloughing. 

In  children,  it  follows  the  accidental  retraction  of  a  narrow  prepuce,  and  in  adults,  the 
mechanical  retraction  of  the  prepuce  during  coitus,  and  the  neglect  to  reduce  it.  It  may 
be  associated  or  not  with  some  venereal  complication. 

Treatment — The  object  of  the  surgeon  should  be  to  reduce  the  glans  behind  the 
narrow  prepuce  by  which  it  is  strangulated ;  and,  failing  this  by  simple  means,  he  must 
divide  the  constricting  preputial  orifice  so  as  to  effect  this  end. 

To  carry  out  the  first  object,  which  can  be  done,  as  a  rule,  in  recent  cases  both  in 
children  and  adults  before  the  oedema  is  great,  chloroform  should  be  given  and  the  patient 
placed  on  his  back.  The  surgeon  should  then  take  the  penis  between  the  index  and  the 
middle  fingers  of  his  two  interlocked  hands,  and  while  thus  pulling  the  prepuce  forwards 
forcibly  press  the  glans  backwards  with  his 

two  thumbs,  the  pressure  of  the  thumbs,  Fig.  417. 

and  counter-pressure  with  traction  of  the 
interlocked  fingers  so  displacing  the  fluid 
from  the  oedematous  tissues  as  to  allow  of 
the  reduction  of -the  paraphimosis.  When 
the  oedema  is  very  great,  a  few  needle  or 
lancet  punctures  facilitate  the  operation. 
An  india-rubber  band  applied  as  an  Es- 
march's  bandage  will  sometimes  answer. 
When  the  affection  has  been  of  some  days' 
standing  and  ulceration  exists,  and,  when 
failure  has  followed  all  attempts  at  reduc- 
tion, the  strictured  preputial  orifice  must  be 

divided;  but  the  band  must  not  be  looked  Mode  of  dividing  prepuce  in  paraphimosis. 

for  directly  behind  the  glands,  but  behind  the 
roll  of  oedematous  prepuce  that  surrounds  it.  This  is  best  done  by  a  cut,  half  an  inch  long, 
made  with  a  scalpel  in  a  vertical  direction  over  the  constriction,  the  thumb  of  the  left  hand 
forcibly  depressing  the  glans  penis.  (Fig.  417.)  The  prepuce  at  times  yields  audibly  and 
the  wound  gapes  ;  the  whole  constricting  medium  should  also  be  divided.  Water  dressing, 
or,  some  lead  lotion  should  be  applied  to  the  parts  subsequently  to  assist  recovery.  After 
the  paraphimosis  has  been  reduced  and  the  oedema  subsided,  it  is  wise  in  the  case  of 
children  to  circumcise,  and  in  the  adult  the  same  practice  is  frequently  desirable.  In  all 
cases  of  oedema  of  the  penis  in  children,  the  surgeon  must  remember,  that  it  may  be  due 
to  mechanical  strangulation  by  a  string. 

Warty  growths  are  very  common  on  the  penis,  and  they  may  be  found  fringing 
the  orifice  of  the  prepuce,  and  the  urethra,  or  growing  from  any  part  of  the  mucous  mem- 
brane between  these  two  points  ;  indeed,  they  may  grow  from  within  the  urethra  as  well  as 
from  the  outside  skin  of  the  prepuce.  They  have  in  the  bulk  of  cases,  a  venereal  origin, 
that  is,  they  have  been  caught  by  contagion,  for  warts  are  contagious  ;  but  they,  at  times, 
occur  without  any  such  cause  in  men  who  have  long  prepuces,  and  who  are  not  sufficiently 
careful  in  local  cleanliness.  When  they  are  numerous,  their  excision  is  the  only  success- 
ful treatment,  nitrate  of  silver  being  applied  to  their  bases,  but  in  less  severe  examples, 
the  dry  oxide  of  zinc,  freshly  powdered  savine  and  calomel  [or  chromic  acid],  are  good 
local  applications,  the  warts  rapidly  withering  under  their  influence. 

Cancer  of  the  Penis. 

In  the  middle-aged  and  old,  it  is  sometimes  difficult  if  not  impossible,  to  distinguish 
simple  warty  from  cancerous  growths  ;  although  the  greater  obstinacy  of  the  cancerous  and 
their  disposition  to  bleed  are  probably  the  best  points  of  distinction. 

When  there  is  ulceration  the  disease  is  probably  cancer.    If  the  cancer  be  left  to  take 
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its  course,  the  glans  penis  and  prepuce  become  infiltrated  and  the  warts  discharge  a  fetid 
ichorous  secretion,  break  down  and  ulcerate  ;  the  inguinal  glans  become  involved,  and 
death  takes  place  from  exhaustion.  At  times  the  whole  organ  is  destroyed  and  the  scrotum 
involved. 

Cancer  of  the  penis  is  generally  of  the  epithelial  variety,  true  carcinoma  being  com- 
paratively rare. 

Treatment  In  all  clear  cases  of  this  disease,  unless  the  inguinal  or  lumbar  glands 

are  extensively  involved,  amputation  is  the  only  sound  practice  to  follow,  and,  in  the 
doubtful,  it  is  the  wisest.  When  the  prepuce  alone  is  involved,  the  excision  of  the  growth 
may  be  sufficient,  but  nothing  less  than  amputation  is  of  any  use  when  the  glans  is  affected. 
Under  all  circumstances,  the  surgeon  should  cut  quite  free  of  the  disease,  for  the  tissues 
about  it  are  probably  more  or  less  infiltrated  with  cancerous  products.  I  have  a  patient 
alive  and  well  now  (1H78)  whose  penis  I  cut  off  for  cancer  eleven  years  ago,  and  a  second, 
from  whom  I  excised  a  cancerous  mass  from  the  prepuce,  twelve  years  ago. 


Amputation  of  the  Penis. 


Fig.  418. 


Since  the  galvanic  cautery  has  been  in  use,  I  have  employed  nothing  else  for  amputa- 
tion of  the  penis.  The  platinum  wire  should  be  passed  round  the  penis  and  made  tight 
with  the  ecraseur  screw.  Connection  with  the  battery  must  then  be  made,  and  the  wire 
screwed  slowly  home,  for,  if  the  tissues  are  divided  too  rapidly,  hemorrhage  will  take 
place.  The  heat  should  not  be  too  intense.  Under  ordinary  circumstances,  the  operation 
is  absolutely  bloodless,  and  the  subsequent  pain  slight.  After  the 
penis  has  been  removed,  it  is  wise  to  slit  the  urethra  open  for  about 
half  an  inch,  turn  its  two  edges  outwards,  and  fasten  them  with 
sutures.  This  step  may  be  done  at  the  time  of  the  operation  or 
during  the  first  week,  and  is  necessary  to  prevent  the  contraction 
of  the  urethral  orifice  that  may  otherwise  ensue.  When  the  cau- 
tery is  not  to  be  had,  the  knife  should  be  used,  and  the  old  opera- 
tion consisted  in  the  removal  of  the  organ  by  one  clean  sweep  of 
the  bistoury,  an  assistant  having  steadied  and  compressed  the  hnse 
of  the  organ  by  a  band  of  tape.  The  modern  improved  operation, 
which,  I  believe,  was  suggested  by  Hilton,  consists  in  the  intro- 
duction of  a  narrow  bistoury  between  the  spongy  and  cavernous 
bodies,  and  after  dividing  the  latter,  the  spongy  body  with  the 
urethra  must  be  cut  through  about  half  an  inch  more  forward. 
The  object  of  this  is  to  make  the  urethra  stand  out  from  the  stunted 
organ,  and  thus  facilitate  micturition.  It  is  without  doubt  the  best  mode  of  amputating  a 
penis  with  the  knife.  To  prevent  any  tendency  in  the  urethra  to  contract,  it  may  be  slit 
open  or  stitched  back  to  the  preputial  skin.  Fig.  418  illustrates  the  stump  after  such  an 
amputation. 

To  arrest  hemorrhage  during  the  operation,  Clover's  clamp  for  compressing  the  penis  is 
very  excellent,  and  ou^ht  to  supersede  the  tape. 

Other  tumors  of  the  prepuce  The  prepuce  maybe  the  seat  of  fatty,  sebaceous, 

or  even  fibrous  tumors,  though  these  are  rare.  It  is  not  uncommonly  the  subject  of  what 
has  been  described  as  elephantiasis,  although  when  the  penis  is  involved,  the  scrotum  is 
usually  similarly  affected.  I  have,  however,  seen  one  case  in  a  man  aged  thirty-live, 
where  the  penis  was  thus  alone  affected.  The  organ  was  immense,  and  frightful  to  look 
at.  When  in  repose,  it  measured  eight  inches  round  and  six  long.  The  man  came  to  me 
with  a  gonorrhoea  ;  admitting,  however,  that  he  had  never  been  able  to  have  true  coitus 
since  the  disease  had  existed,  which  was  about  four  or  five  years. 

The  disease  is  a  chronic  hypertrophy  of  the  skin  and  cellular  tissues.  Nothing  but  the 
excision  of  the  redundant  integument  is  beneficial. 


Stump  of  penis  after 
operation. 


Injuries  to  Penis. 

These  are  not  common,  excepting  such  minor  injuries  as  laceration  of  the  framum  or 
prepuce,  produced  in  coitus.  Incised  wounds,  however,  are  occasionally  met  with,  the 
products  of  insanity,  jealousy,  or  malice  ;  the  parts  require  careful  adaptation  with  sutures. 
[I  have  known  of  two  instances  where  the  penis  was  amputated  with  a  razor  or  other 
keen  instrument.  The  hemorrhage  in  such  cases  will  be  profuse.]  The  body  of  the  penis 
at  times,  however,  becomes  the  seat  of  injury  from  some  rough  bending  of  the  organ  dur- 
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ing  connection  or  otherwise ;  and,  as  a  consequence,  when  the  immediate  effects  of  the 
injury  have  passed  away,  strange  symptoms  appear.  Thus,  some  years  ago,  I  was  con- 
sulted hy  a  gentleman  whose  penis,  when  turgid,  arched  laterally,  the  cavernous  hody  of 
one  side  having  atrophied  and  hecome  a  mere  gristly  mass.  This  condition  had  followed 
an  injury  received  in  coitus  many  years  before.  Some  great  induration  had  existed  for 
months  in  the  cavernous  body  that  had  subsequently  atrophied. 

*  More  recently  I  have  seen  a  married  man,  about  60,  who  a  year  before  "  missed  his 
mark"  in  coitus,  and  hurt  his  penis ;  an  induration  followed,  and  at  the  present  time 
where  this  existed  there  is  a  deficiency  of  tissue,  and 
when  the  penis  becomes  turgid  it  is  never  straight,  but 
bent  laterally.  A  singular  case  of  injury  to  the  penis 
was  seen  at  Guy's  in  18G7  in  the  practice  of  Mr. 
Hilton.  It  was  in  a  man  a?t.  50,  who,  when  nineteen, 
had  had  his  penis  bitten  by  a  stallion  ;  after  the  acci- 
dent some  little  bleeding  occurred,  and  a  fleshy  cylin- 
drical body,  an  inch  and  a  quarter  long  and  one-third 
of  an  inch  in  diameter,  projected  from  the  urethral 
orifice.  It  was  evidently  the  corpus  spongiosum  which 
had  been  divided  by  the  horse  behind  the  glans  penis 
and  had  become  everted.  When  the  patient  was  ad- 
mitted, the  corpus  spongiosum  urethrae  terminated  ab- 
ruptly about  one  inch  behind  the  glans  penis,  and  the 
urine  flowed  by  the  side  of  the  protrusion.  (Fig.  419.) 


Corpus  spongiosum  projecting  from  urethra 
after  injury. 


Malformations  of  the  Ukino-genital  Organs. 

These  malformations  of  the  urino-genital  organs  are  more  common  in  the  male  than  in 
the  female  subject,  and  show  themselves  in  many  degrees  of  severity.  Thus,  when  the 
upper  surface  of  the  urinary  passage  from  the  orifice  of  the  urethra  to  the  fundus  of  the 
bladder  is  deficient,  a  case  of  extroversion  of  the  bladder  or  ectopion  vestcce  is  said  to 
exist;  when  the  urethra  alone  is  deficient  at  its  upper  part,  epispadias  is  the  term  employed. 
Some  authors  apply  the  latter  also  to  the  more  complete  condition.  With  this  imperfect 
condition,  a  separation  of  the  pubic  bones  frequently  exists,  as  well  as  some  malformation 
of  the  scrotum,  this  sac  being  often  bifid  though  containing  the  testicles  in  proper  position. 
At  times  a  hernia  complicates  the  case.  When  no  testes  are  present  and  the  scrotum  is 
bifid,  the  question  as  to  sex  often  arises,  for  in  the  female  the  vagina  is  frequently  absent, 
or  so  small  as  more  nearly  to  represent  a  urethra  than  a  vagina. 

In  extroversion  of  the  bladder,  the  posterior  wall  of  the  bladder  appears  as  a 
red  mucous  mass  below  the  umbilicus  which  is  lost  in  the  upper  border  of  the  deformity. 
At  the  lower  part  of  its  surface,  the  orifices  of  the  ureters  may  be  often  seen  as  small 


Fig.  420. 


Fig.  421. 


Ectopion  vesica;  in  male, 


Ureter 


in  female. 


nipple-like  projections;  and  in  some  instances,  these  orifices  are  lost  in  the  pelvic  chink, 
although  they  may  be  brought  into  view  by  depressing  the  fissured  penis  or  what  repre- 
sents the  penis,  for  this  will  probably  appear  only  as  an  expanded  glans  penis  and  a  pen- 
dulous prepuce.  The  cleft  urethra,  as  it  becomes  lost  in  the  pelvic  fissure,  can  be  made 
visible  by  pulling  the  parts  down.    (Fig.  420.) 
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In  the  femcile  subject,  the  exposed  urethra  will  be  seen  between  the  two  labia.  When 
the  vagina  is  present,  it  will  open  at  its  upper  border,  and  appear  continuous  with  the 
lower  labia.  (Fig.  421.)  At  times,  though  very  rarely,  the  epispadias  involves  only  the 
urethra.  I  have  seen  but  rive  cases  of  this  peculiarity,  and  in  all  the  exposed  mucous 
surface  of  the  urethra  passed  backwards  towards  the  pubes  into  a  fissure,  which  was  covered 
in  by  a  thin  transverse  fold  of  skin,  from  beneath  which  urine  flowed.  The  scrotum  w  as 
large  but  bifid,  and  contained  the  testes  ('Guy's  Hosp.  Rep.,'  1868). 

Treatment. — The  chief  annoyance  connected  with  this  deformity  being  due  to  the 
constant  dribbling  of  the  urine,  Messrs.  Simon  and  Lloyd  were  induced  to  carry  out  an 
ingenious  operation  by  which  the  urine  might  be  carried  into  the  rectum  and  the  fissure 
subsequently  closed,  but  the  attempt  failed  and  has  not  been  repeated.  For  particulars 
the  reader  may  refer  to  the  'Lancet'  (1851  and  1852).  Holmes  has  suggested  a  modifi- 
cation of  Simon's  plan,  and  it  is  probably  in  this  direction  that  some  good  may  eventually 
be  found. 

In  a  case  of  epispadias,  in  a  boy,  recently  under  my  care  (Sept.  1875),  in  which  the 
whole  of  the  urethra  down  to  the  neck  of  the  bladder  was  fissured,  and  in  which  conse- 
quently there  was  incontinence  of  urine,  I  tapped  the  urethra  in  the  perineum  in  front  of 
the  prostate,  and  established  an  artificial  urethral  opening.  By  these  means  the  urine 
passed  through  the  perineum  instead  of  above  the  pubes,  and  consequently  could  be  caught 
and  retained  in  a  urinal,  greatly  to  the  patient's  comfort. 

Other  surgeons,  however,  have  devised  means  by  which  the  exposed  mucous  covering 
of  the  bladder  may  be  covered  in,  thereby  adding  to  the  comfort  of  the  patient;  and  of 
these  Wood,  of  King's  College,  has  been  the  most  successful.  He  has  operated  in  ten 
such  cases,  and  Holmes  in  five.  I  have  operated  only  in  two.  Four  of  Wood's  succeeded 
completely;  three  of  Holmes's;  and  one  of  mine,  the  others  being  partially  successful. 
The  operation  consists  in  bringing  up  flaps  of  skin  from  either  side  of  the  fissure  and 
covering  it  in,  fastening  them  together  by  sutures.  For  full  details,  vide  '  Med.-Chir. 
Trans.,'  vol.  Hi,  and  Holmes's  'Surg.  Dis.  of  Child.,'  1868.  In  one  case  I  destroyed  the 
mucous  membrane  with  the  cautery,  and  thus  turned  it  into  a  cicatrix,  avoiding  the 
ureters. 

[In  the  Pennsylvania  Hospital,  Dr.  R.  J.  Levis  has  twice  performed  the  following  ope- 
ration for  extrophy  of  the  bladder.  One  case  was  fully  reported1  at  the  time ;  the  other 
has,  I  believe,  not  been  recorded. 

The  first  step  was  to  establish  an  artificial  urethra  from  the  bladder  to  the  perineum, 
through  which  the  urine  might  run  into  a  receptacle  fitting  the  perineum;  the  second,  to 
create  a  complete  inclosing  anterior  wall  for  the  deformed  bladder.  To  accomplish  the 
first  object,  a  long  needle  carrying  a  stout  wire  was  pushed  through  the  base  of  the  blad- 
der and  brought  out  behind  the  scrotum.  The  wire  was  left  in  the  tissues,  and  in  the 
course  of  a  couple  of  weeks  a  small  gum  bougie  was  forced  through  the  track  alongside  of 
the  wire.  A  few  days  afterwards  it  was  noticed  that  some  of  the  urine  was  escaping  by  the 
perineal  urethra,  as  it  may  be  called,  along  the  sides  of  the  bougie;  and  at  the  same  time 
the  skin  of  the  abdomen  around  the  bladder  became  paler,  because  it  was  not  irritated  as 
formerly  by  the  constant  contact  of  urine.  The  size  of  the  bougie  was  gradually  increased 
until  a  large  canal  or  urethra  was  formed. 

When  this  free  drainage  below  was  established,  the  whole  of  the  bladder  was  covered 
by  a  plastic  operation,  which  was  favored,  moreover,  by  the  fact  that  there  would  be  little 
tendency  for  the  urine  to  become  infiltrated  between  the  flaps. 

A  large  semicircular  flap  was  made  from  the  scrotum  and  the  skin  covering  the  hernias, 
which  were  present.  This  was  turned  up  over  the  bladder,  leaving  the  testicles  and  hernial 
sacs  exposed,  so  that  the  rudimentary  penis  was  turned  inward  upon  the  bladder,  for  it  was 
decided  to  leave  this  organ  completely  inside  the  flap.  From  the  extremities  of  the  first 
incision  a  curved  incision  with  its  convexity  upwards  was  made,  and  a  flap  with  concave  edge 
dissected  up  for  about  one  inch  towards  the  ensiform  cartilage.  Under  this  second  or  con- 
cave flap  was  put  the  convex  edge  of  the  turned-up  scrotal  flap,  like  a  "  tongue  and  groove," 
thus  giving  apposition  of  two  raw  surfaces.  These  flaps  were  held  in  position  by  two  rows 
of  sutures,  the  upper  row  being  twisted  over  small  disks  of  metal.  Before  the  sutures  were 
inserted,  however,  a  gum  catheter  having  a  number  of  holes  cut  in  its  side  was  passed  up 
through  the  artificial  perineal  urethra  until  the  end  entered  the  bladder;  this  was  left  in 
position  to  conduct  the  urine  away  as  fast  as  secreted,  and  thus  avoid  infiltration  under 
the  flaps. 


['  Phila.  Med.  Times,  April  1,  1876.] 
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Fig.  422. 


On  the  twelfth  day  after  the  operation  the  boy  died  very  suddenly  in  the  night,  without 
having  presented  any  special  symptoms  except,  the  occasional  occurrence  of  vomiting. 
The  second  case  died  from  either  erysipelatous  inflammation  of  the  abdomen,  or  peti  oniti-, 
alter  the  plastic  operation.  The  method  seems  available,  since  the  possibility  of  establish- 
ing a  perineal  urethra  or  fistule  was  proved  in  each  case.  Dr.  Foulis  has  recently  described1 
a  new  operation  for  this  malformation  J.  B.  K.] 

Hypospadias  is  a  term  applied  to  any  deficiency  of  the  under  surface  of  the  urethra, 
;uid  in  the  larger  number  of  cases,  the  urethral  orifice  is  placed  below  the  glans  at  a  spot 
corresponding  to  the  preputial  fraenum.  In  some,  a  depression  exists  in  the  glans  penis 
corresponding  to  the  natural  outlet  with  several  small  depressions  between  the  urethral 
orifice  and  the  cup-like  depression  at  the  extremity  of  the  glans;  while  in  others,  one  or 
more  foramina  are  present,  situated  below  the  true  opening  of  the  urethra  through  which 
urine  escapes.    The  urethral  opening  in  these  cases  is  often  small  and  requires  enlarging. 

In  more  extreme  cases  the  urethral  orifice  appears  at  the  base  of  the  penis,  when  the 
deformity  is  commonly  associated  with  a  bitid  scrotum  ;  under  these  circumstances,  when 
the  testes  are  absent,  the  question  of  sex  is  raised.  In  a  case  of  this  kind  that  I  saw  in 
1867,  the  sexual  passion  was  so  strong  that  the  man  came  to  me  to  ask  for  castration,  as 
he  was  unable  to  copulate  on  account  of  the  stunted  condition  of  his  penis,  and  the  way  in 
which  it  was  held  down  by  a  band  which  caused  it  to  arch  down- 
wards under  excitement.  The  man  at  the  time  had  testitis  from 
ungratified  passion. 

The  operative  measures  that  have  been  employed  for  the  relief  of 
this  deformity  have  hitherto  not  been  very  successful,  although  re- 
cently ('Med.  Times  and  Gaz.,'  Jan.  30,  187o)  Mr.  John  Wood 
lias  recorded  two  cases  of  the  balanie  or  penian  varieties  in  which 
relief  was  given,  and  M.  Duplay  has  published  full  details  of  his 
method  of  dealing  with  the  more  advanced  form  of  malformation, 
called  the  perineo-scrotal  (Paris,  1874),  Fig.  422,  a.  I  think  so 
well  of  Duplay's  operation  that  I  will  describe  it.  It  has  for  its 
object,  first,  to  separate  the  penis  from  the  scrotum  and  destroy  its 
arching,  in  order  to  allow  erection  and  coition ;  and,  secondly,  to 
construct  a  new  urethra  from  the  abnormal  perineal  opening  to  the 
glans  penis. 

To  carry  out  the  first  indication,  a  free  division  of  the  fibrous 
bands  connecting  the  penis  with  the  scrotum  has  to  be  made;  and 

when  this  can  be  effected  by  a  subcutaneous  wound  as  adopted  by  Bouisson,  so  much  the 
better.  Duplay,  however,  incises  transversely  the  tissues  from  without  inwards,  dividing, 
if  necessary,  the  envelopes  and  septum  of  the  corpora  cav- 
ernosa; this  incision  leaves  a  lozenge-shaped  wound  (Fig. 
•122,  b),  the  edges  of  which  may  be  brought  together  by 
sutures  (Fig.  422,  c).  After  this  operation,  the  penis  is 
to  be  kept  constantly  stretched  to  guard  against  subsequent 
retraction,  and  six  months  later,  the  second  part  of  the 
operation  should  be  carried  out. 

The  construction  of  a  new  urethra  is  a  difficult  matter, 
and  must  be  carried  out  in  stages. 

Duplay's  method  is  divided  into  three — 1st.  The  restora- 
tion of  the  urinary  meatus;  2d,  the  creation  of  the  new 
urethra  from  the  meatus  down  to  the  hypospadic  perineal 
opening;  and  3d,  the  reunion  of  the  two  portions  of  the 
urethra. 

The  first  stage  may  be  done  at  the  same  time  as  the 
correction  of  the  arching  of  the  penis,  and  consists  in  sim- 
ply paring  the  edges  of  the  glans  penis  and  bringing  them 
together  by  sutures  round  a  catheter  (Fig.  422,  c).  It  is 
almost  always  successful. 

The  second  stage  is  to  be  effected  in  the  following  man- 
ner : — 

The  penis  being  held  up,  two  longitudinal  incisions  are  n  ,  .  . 

~  .         p  '  '  11  ii  t  Operation  for  perineo-scrotal 

made  on  its  inferior  surface  parallel  to  the  median  line,  hypospadias. 


Perineo-scrotal  hypospa- 
dias. 


Fig.  422. 


[•  British  Med.  Journal,  1879,  ii,  p.  (393.] 
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and  extending  from  the  glans  penis  to  the  perineal  urethral  opening,  these  incisions  being 
bounded  by  two  transverse  onus  (Fig.  422,  d).  Two  quadrilateral  flaps  are  thus  formed 
(a  b,  a'  b'),  which  should  be  large  enough  when  turned  back  to  cover  a  catheter  that  has 
been  previously  introduced  into  the  urethra. 

The  cutaneous  surface  of  these  flaps  should  next  be  turned  towards  the  catheter  and  the 
raw  surface  exposed  to  view. 

The  skin  of  the  penis  in  continuation  of  the  transverse  incisions  is  then  by  a  little 
dissection  made  to  furnish  two  new  flaps  (c  d,  c' d')  for  covering  the  raw  exposed  surface 
of  the  first  flaps. 

Lastly,  the  lower  edge  of  the  glans  penis  is  vivified  in  the  part  which  corresponds  to 
the  new  channel. 

The  flaps  must  now  be  united,  their  superior  edges  being  stitched  to  the  vivified  glans 
and  the  two  flaps  on  each  side  of  the  urethra,  the  superficial  and  deep,  brought  together 
with  metallic  or  other  sutures  (Fig.  422,  e). 

The  third  stage  of  the  operation  consists  in  the  reunion  of  the  two  portions  of  urethra, 
and  should  be  effected  by  paring  the  edges  of  the  hypospadic  orifice  and  bringing  them 
together  by  sutures  deep  and  superficial. 

After  the  operation  the  urine  must  be  drawn  off  by  means  of  a  catheter,  and  the  union 
of  the  parts  is  usually  completed  after  three  or  four  days. 

Puberty  is  the  best  period  probably  for  the  performance  of  this  operation. 

[If  the  penis  is  curved  downwards,  or  clubbed  as  the  condition  is  sometimes  called, 
partial  correction  of  the  deformity  may  be  obtained  by  excising  a  triangular  section  of  the 
corpora  cavernosa  immediately  behind  the  glans.] 

Occlusion  of  the  urethra  from  some  membrane  or  band  sometimes  exists,  which  if  not 
broken  down  in  intra-uterine  life  leads  to  dilatation  of  the  bladder,  sacculation  of  the 
ureters,  distension  of  the  pelvis  of  the  kidney,  and  destruction  of  its  secreting  structure 
(vide  cases  by  Morris,  '  Med.  Chir.  Trans.,'  1876).  [Inversion,  or  prolapse  of  the  bladder, 
through  the  urethra  sometimes  occurs  in  females,  especially  children,  and  appears  as  a 
vascular  tumor  which  is  readily  reduced  by  pressure.  Treatment  must  be  directed  to  pro- 
ducing narrowing  of  the  urethra.] 

ON  LOCAL  VENEREAL  DISEASE. 

Urethritis,  gonorrhoea,  or  clap,  are  terms  applied  to  cases  of  inflammation  of 

the  urethra  of  every  degree  of  intensity,  and  the  product  of  a  great  variety  of  causes.  In 
some,  the  affection  is  the  consequence  of  the  direct  irritation  of  an  instrument  passed  into 
or  left  in  the  urethra,  while  in  others,  it  follows  excessive  sexual  intercourse,  or  ordinary 
sexual  intercourse  with  chaste  or  unchaste  women  who  are  out  of  health  and  suffering 
from  acridity  of  the  vaginal  secretion.  It  is  the  direct  product  most  commonly  of  conta- 
gion from  the  specific  or  other  pus  of  an  inflamed  mucous  membrane,  Simon  ('  Holmes's 
System,'  vol.  i)  having  shown  that  "  there  is  ample  room  to  question  the  popular  impres- 
sion that  only  specific  inflammations  are  communicable  ;  much  reason  for  suspecting  it, 
on  the  contrary,  to  be  a  generic  and  essential  property  of  inflammation,  that  its  actions 
are  always  in  their  kind,  to  some  extent,  contagious,  pus  from  an  acute  inflammation  pro- 
ducing its  kind  on  inoculation." 

Lee  states  ('  Holmes's  System,'  vol.  v,  ed.  2)  the  causes  of  urethritis  to  be  the  applica- 
tion of  a  gonorrhoeal  discharge  to  the  sexual  organs.  Certain  irritating  substances  applied 
to  the  mucous  membranes,  e.  g.,  menstrual  fluid,  leucorrhoeal  discharges,  etc..  and  other 
irritants,  such  as  the  injection  of  a  solution  of  ammonia,  and  some  constitutional  cause, 
such  as  gout  or  rheumatism. 

It  is  well  to  bear  in  mind  also  Ricord's  observation,  "  that  gonorrhoea  often  arises  from 
intercourse  with  women  who  themselves  have  not  the  disease ;"  and  Diday's,  "  that  from 
the  very  fact  of  a  woman  having  a  discharge,  no  matter  what  its  origin,  she  is  liable  to 
give  a  discharge  to  a  man.  Complaints  closely  resembling  gonorrhoea  sometimes  appear 
in  persons  the  subjects  of  stricture,  after  sexual  intercourse,  a  debauch,  or  other  excite- 
ment. 

The  disease  may  be  acute  and  come  on  within  a  few  hours  of  connection,  or,  it  may  tail 
to  show  itself  for  five  or  ten  days,  and,  in  a  general  way,  the  sooner  the  symptoms  appear 
after  the  contagion  the  acuter  the  disease.    It  may  be  subacute  or  chronic. 

It  generally  commences  by  an  itching  about  the  orifice  of  the  urethra,  the  mucous 
membrane  of  which  will  probably  appear  swollen  and  injected;  there  will  be  the  sensation 
of  heat  on  micturition,  and,  after  the  lapse  of  a  few  hours,  some  muco-purulent  fluid  will 
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be  squeezed  out  of  the  urethra.  In  acute  diseases,  the  urethral  discharge  will  soon  become 
abundant,  and  yellow,  green,  or  blood-stained  pus  will  flow  from  a  highly  injected  and 
swollen  urethra ;  the  whole  glans  and  penis  will  become  red,  swollen,  and  painful ;  mic- 
turition will  also  probably  be  difficult,  painful,  and  scalding,  the  passage  being  obstructed 
by  the  swelling  of  the  mucous  membrane.  Chordee,  or  painful  erections,  as  the  disease 
advances,  will  appear,  and  later  on  perineal  pain  if  not  suppuration.  The  groins,  testi- 
cles, and  perineum,  too,,  become  the  seat  of  more  or  less  tenderness  ;  and  constitutional 
symptoms  show  themselves  varying  with  the  degree  of  the  inflammatory  action,  in  some 
subjects  the  febrile  condition  being  well  marked,  but  in  most  absent.  After  the  lapse  of 
ten  or  fourteen  days  these  acute  symptoms  partially  subside,  the  discharge  becomes  thinner 
and  more  muco-purulent,  the  external  signs  of  inflammation  less  marked,  the  pain  on 
micturition  less  severe ;  the  perineal,  inguinal,  or  scrotal  pain  probably  will  have  disap- 
peared, and  a  thin  muco-purulent  urethral  discharge  with  a  slight  sensation  of  heat  on 
micturition  alone  remaining. 

When  these  symptoms  are  allowed  unchecked  to  run  their  course  they  will  gradually 
pass  into  the  condition  known  as  that  of  gleet,  in  which  a  thin  muco-purulent  urethral 
discharge  exists,  unattended  by  any  local  or  general  source  of  pain.  Gleet,  however,  may 
be  the  result  of  some  stricture  or  local  urethral  disease,  such  as  an  ulcer. 

The  ordinary  seat  of  the  affection  is  the  mucous  membrane'of  the  urethra,  the  orifices 
of  the  lacunae  being  chiefly  involved.  The  fossa  navicularis  and  parts  around,  and  the 
mucous  membrane  of  the  bulb  are  the  most  common  seats  ;  the  dissections  of  Sir  A. 
Cooper,  Ricord,  Thompson,  and  others,  having  proved  this.  At  times,  however,  gonor- 
rhoeal  inflammation  may,  as  Wallace  pointed  out  ('  On  Venereal  Disease'),  involve  at  the 
same  time  the  whole  of  the  urethra,  the  bladder,  the  testicles,  the  glans,  and  the  prepuce, 
in  the  male  ;  and  in  the  female,  the  nymphas,  clitoris,  vagina,  etc.,  the  disease,  as  it  creeps 
along  to  the  posterior  part  of  the  urinary  passage,  decreasing  in  intensity  in  the  anterior. 
In  severe  cases  the  inflammation  may  extend  to  the  submucous  tissue,  and  run  on  to 
thickening,  and  even  to  suppuration. 

Urethritis,  the  result  of  some  mechanical  irritation  of  the  urethra,  is  rarely  acute,  and 
it,  as  a  rule,  subsides  as  soon  as  the  cause  has  been  removed.  Urethritis,  the  consequence 
of  some  gonorrheal  contagion,  is  almost  always  acute,  and  having  once  been  started  is 
not  readily  arrested. 

Gleet,  whether  the  consequence  of  an  acute  or  subacute  inflammation,  when  of  some 
standing,  is  almost  always  due  to  some  urethral  contraction  or  stricture. 

In  the  female,  gonorrhoea  is  to  be  recognized  as  a  yellow  purulent  vaginal  discharge 
accompanied  by  heat,  pain,  and  signs  of  acute  inflammation.  The  less  purulent  it  is,  and 
the  more  the  discharge  is  made  up  of  mucus  and  epithelium  scales,  the  greater  is  the 
probability  of  the  disease  being  due  to  vaginal  irritation  other  than  gonorrhceal,  that  is, 
to  leucorrhoea  ;  and,  when  the  discharge  is  made  up  of  masses  of  glutinous,  semi-trans- 
parent, albuminoid  material  like  the  white  of  egg,  the  more  certain  is  it  that  the  discharge 
is  uterine  and  comes  from  the  glands  in  the  neck  of  the  uterus. 

It  must  be  remembered,  however,  that  in  both  sexes,  as  long  as  any  purulent  or  semi- 
purulent  fluid  is  poured  out  by  the  mucous  membrane  of  the  genital  passage  (even  the 
slightest  gleet),  violent  urethritis,  or  inflammation  of  the  vagina,  may  arise  in  another 
subject  by  contagion,  and  there  is  good  reason  to  believe,  that  sexual  excitement  is  an 
important  element  in  aiding  the  propagation  by  contagion.  Mr.  J.  Morgan,  of  Dublin, 
believes,  that  the  vaginal  discharges  of  constitutionally  infected  women  are  the  cause  of 
the  majority  of  sores  in  men. 

Trkatment  Gonorrhoea  or  urethritis  is  a  local  disease  and  may  be  treated  locally 

with  success.  AVhen  it  is  the  result  of  local  irritation  from  the  passage  of  an  instrument, 
no  treatment  is  called  for,  the  discharge  ceasing  naturally  as  soon  as  its  cause  has  been 
removed,  but  when  from  gonorrhoea!  contagion,  such  a  result  is  not  met  with. 

In  a  very  acute  clap  when  the  urethra  and  penis  are  swollen  from  vascular  turgescence, 
free  purgation  with  salines  is  the  best  practice,  and,  in  plethoric  patients,  the  addition  of 
antimony  in  quarter-grain  doses  to  excite  nausea  is  most  valuable. 

In  less  severe  cases,  copaiba  may  be  given  in  doses  of  twenty  drops  or  half  a  drachm 
three  times  a  day  with  advantage,  but  this  drug  should  not  be  continued  for  more  than 
three  days.  If  it  is  to  do  good  it  will  show  its  influence  within  that  time,  and  a  longer 
continuance  of  the  drug  is  useless  and  deleterious.  The  yellow  oil  of  sandal  wood  may 
also  be  employed  in  the  same  dose  and  under  like  circumstances,  and  at  times,  it  acts 
most  beneficially  even  when  the  copaiba  has  failed,  but  is  in  no  way  certain  in  its  action. 
Astringent  injections  are  always  of  value  when  they  can  be  used  frequently  and  effi- 
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ciently,  but  strong  injections  are  to  be  condemned.  They  may  cure  the  disease  suddenly, 
but  more  commonly  they  fail,  and  set  up  inflammation  of  the  bladder  and  other  mischief, 
by  adding  to  the  irritation. 

The  best  injection  in  all  stages  of  the  disease  is  tannin  in  the  proportion  of  three  to  six 
grains  to  the  ounce,  and  next  to  this  is  alum  in  the  proportion  of  two  or  three  grains  to 
the  ounce,  or  the  chloride  of  zinc,  one  grain  to  the  ounce.  A  solution  of  salicylic  acid  is 
also  good,  3SS  of  the  acid  being  dissolved  in  six  ounces  of  water  with  a  scruple  of  borax. 
To  be  of  use  injections  should  be  used  from  four  to  six  times  in  the  twenty-four  hours. 
An  ordinary  glass  syringe  will  answer  every  purpose  if  the  glans  penis  be  well  held,  but 
there  are  special  syringes  which  are  supposed  to  have  some  advantages.  During  this 
treatment,  the  use  of  such  alkalies  as  the  citrate  or  tartrate  of  potash  in  twenty-grain 
doses,  or  ten  grains  of  the  bicarbonate  may  be  given,  good  food  being  allowed,  but  little 
or  no  stimulant. 

In  the  chronic  stage,  I  have  found  great  benefit  from  the  introduction  into  the  urethra 
of  a  large  catheter  covered  with  the  glycerine  of  tannic  acid  ;  and,  at  times,  the  Supposi- 
torium  Acidi  Tannici  rolled  into  sticks  and  passed  into  the  urethra,  acts  most  beneficially. 

The  best  way  to  give  copaiba  is  as  a  bolus  mixed  with  calcined  magnesia,  and  wrapped 
in  wafer  paper,  or,  as  a  mixture  with  gum  and  peppermint  water.  The  capsules  are 
uncertain  in  their  action.  Copaiba  is  well  known  to  produce  in  some  patients  a  severe 
rose  urticarious  eruption.    Cubebs  are  less  to  be  relied  on  than  copaiba. 

In  using  injections,  the  object  is  to  make  an  impression  upon  the  mucous  membrane  by 
their  astringent  effects,  and  to  keep  it  up.  Weak  astringents  frequently  employed  are  far 
more  valuable  than  strong  used  at  longer  intervals.  When  so  used  they  are  as  useful  in 
gonorrhoeal  inflammations  of  the  urethra  as  in  that  of  the  eye.  When  a  man  can  devote 
himself  to  the  cure  of  his  clap,  and  throw  into  his  urethra  a  weak  astringent  every  hour, 
he  will  often  check  it  within  two  or  three  days,  in  the  same  way  as  a  gonorrhoeal  inflam- 
mation of  the  eye  may  be  controlled  under  similar  treatment.  The  nitrate  of  silver 
injection  is  an  uncertain,  and,  at  times,  a  dangerous  remedy,  adding  often  to  the  disease 
instead  of  diminishing  it.  Jn  all  cases  of  long-continued  clap  or  gleet  in  the  male,  the 
presence  of  a  stricture  should  be  suspected.  It  may  often  be  made  out  by  the  passage  of 
a  full  sized  bougie  a  boule,  when  an  ordinary  catheter  fails  to  detect  it.  The  gleet  should 
only  be  satisfactorily  treated  by  the  cure  of  the  stricture,  that  is,  its  full  dilatation. 
[Chronic  gonorrhoea  is  best  treated  by  repeated  dilatation  with  large  bougies]. 

Tonics,  particularly  iron,  are  valuable  adjuncts  to  the  treatment. 

All  connection  must  be  forbidden  for  some  time  after  the  apparent  cure  of  a  clap,  for 
any  sexual  excitement  is  likely  to  be  followed  by  a  relapse.  Drinking  and  smoking  to 
excess  are  injurious. 

In  women,  a  clap  is  readily  cured  by  the  frequent  use  of  astringent  injections  of  tan- 
nin, alum,  or  zinc,  5ss  to  a  pint ;  the  passage  into  the  upper  part  of  the  vagina  of  the 
tannic  acid  suppository  is  also  excellent  treatment.  In  the  use  of  both  these  means  the 
patient  should  lie  down  with  her  hips  raised,  and  the  astringent  should  be  allowed  to 
remain  in  the  passage.  To  inject  it  sitting  or  standing  is  a  useless,  although  too  common 
a  practice. 

Complications — In  male  subjects,  inflammation  of  the  epididymis  is  the  most 
common  complication,  the  disease,  doubtless,  spreading  in  a  direct  way  from  the  urethra 
through  the  vas  deferens  and  cord  to  the  epididymis.  In  some  cases,  it  stops  at  the  cord; 
in  others,  it  goes  on  to  affect  the  testicle  itself.  It  is  often  associated  with  hydrocele,  and 
from  this  fact  some  surgeons  have  been  led  to  believe,  that  inflammation  of  the  testicle 
itself  is  a  common  consequence  of  a  clap. 

The  treatment  of  this  affection  will  be  considered  in  a  future  page. 

In  the  female,  inflammation  of  the  ovary  is  said  to  occur,  and  even  pelvic  peritonitis. 

Abscesses  in  the  cellular  tissue  external  to  the  urethra,  penile  or  perineal,  are  often 
met  with  in  acute  gonorrlnca,  and  should  be  opened  early. 

Chord.ee,  or  painful  erection  caused  by  the  stretching  of  the  corpora  cavernosainto 
which  inflammatory  products  have  been  infiltrated  is  a  common  consequence,  and  a  very 
painful  one.  Full  doses  of  opium  (gr.  j),  or  ten  grains  of  henbane,  and  a  like  dose  ot 
camphor,  are  reliable  remedies.  Ricord  used  a  suppository  of  ten  grains  of  camphor  and 
one  grain  of  the  extract  of  opium  ;  I  have  sometimes  thought  the  morphia  suppository 
the  most  useful.    Belladonna  also  smeared  over  the  urethra  gives  relief  at  times. 

Retention  of  urine  may  likewise  occur  from  the  mechanical  closure  of  the  urethra 
through  its  swelling,  from  spasm  of  the  urethra,  or  from  both  causes.  The  warm  bath 
and  opium  are  the  best  remedies  for  the  complication,  a  catheter  being  passed  only  when 
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an  absolute  necessity  exists.  [I  recently  had  a  patient  die  with  symptoms  of  pelvic  ab- 
scess following  gonorrhoea.  He  had  had  also  retention  of  urine,  and  abscess  of  the 
scrotum.] 

Inflammation  of  the  prostate  is  likewise  a  complication,  as  is  also  inflammation 
of  the  bladder.    (  Vide  Chapter  XXI.) 

Inflammation  of  the  inguinal  glands  or  sympathetic  bubo,  is  often  pres- 
ent, the  glands  occupying  the  upper  part  of  the  groin  being  usually  involved,  but  those 
below  Poupart's  ligament  are  not  seldom  affected.  In  neglected  cases  these  glands  may 
suppurate.  Fomentations  and  tonics  are  the  necessary  treatment.  The  absorbents  of  the 
penis  are  at  times  inflamed  and  suppurate. 

Balanitis. — When  the  glans  penis  and  prepuce  are  involved  in  the  inflammation,  and 
this  inflammation  is  attended  with  profuse  discharge,  balanitis  or  external  gonorrhoea  is 
said  to  be  present.  This  affection  may  be  due  to  want  of  cleanliness  as  much  as  to  gonor- 
rheal contact.  When  the  prepuce  becomes  oedematous  and  is  long,  phimosis  takes  place  ; 
when  narrow  and  retracted  behind  the  glands  so  as  to  be  irreducible,  paraphimosis. 

This  balanitis  should  be  treated  locally  by  astringent,  such  as  the  acetate  of  lead  or 
the  nitrate  of  silver  lotion,  v-vj  grs.  to  the  ounce,  painted  on  the  inflamed  part,  the 
phimosis  and  paraphimosis  being  treated  on  general  principles. 

It  should  be  remembered  too  that  a  balanitis  associated  with  a  rawness  or  erosion  of  the 
glans  or  prepuce  may  be  due  to  a  syphilitic  inoculation. 

As  a  consequence  of  balanitis,  warts  are  very  common  which  may  cover  the  mucous 
membrane  of  the  glans  and  prepuce,  or  invade  the  urethra  itself.  They  may  <rrow  to  a 
gn  at  size,  putting  on  much  the  appearance  of  a  cancerous  penis.  I  have  seen  them  per- 
forate (he  prepuce  of  a  penis  when  pbimosis  was  present. 

They  can  only  be  treated  by  removal.  When  extensive,  their  excision  is  the  best 
plan,  the  operation  being  performed  with  the  patient  anaesthetized,  the  nitrate  of  silver 
or  perchloride  of  iron,  or  the  galvanic  cautery  being  freely  applied  to  the  base  of  the 
warty  growths.  In  less  severe  cases,  the  warts  will  often  wither  if  kept  dry  with  the 
oxide  of  zinc  or  the  fresh  powder  of  savin. 

All  warts  are  not,  however,  gonorrhoeal,  but  may  arise  without  any  such  cause  even  in 
clean  subjects.  They  are,  nevertheless,  contagious.  In  women,  they  are  oiten  found  up 
the  vagina,  but  more  frequently  at  its  orilice. 

Gonnorhceal  rheumatism  so  called,  is  an  undoubted  complication  of  the  disease, 
explain  it  as  we  may.  At  the  end  of  an  attack  of  clap  patients  without  doubt  are  often 
attacked  with  severe  pain  and  tenderness  of  one  or  more  joints,  attended  with  effusion 
and  constitutional  disturbance.  It  may  occur  with  every  fresh  attack  of  clap,  and  I  have 
recorded  a  ease  in  my  book  on  the  joints,  in  which  it  recurred  sixteen  times  after  sixteen 
different  attacks  of  gonorrhoea.  Some  authors  look  upon  this  affection  as  a  species  of 
pyaemia  due  to  the  absorption  of  some  morbid  matter  from  the  inflamed  urethra,  but  evi- 
dence is  still  wanting  to  prove  the  truth  of  the  theory.  It  rarely  appears  during  the 
acute  stage  of  the  affection,  mostly  in  the  chronic,  but  arrest  of  the  discharge  cannot  be 
associated  with  its  appearance.  The  knees  and  ankles  are  the  joints  mostly  involved,  yet 
those  of  the  upper  extremities  are  so  at  times.  The  fair-haired  and  what  are  called  stru- 
mous subjects  are  said  to  be  more  prone  to  the  disease,  but  I  cannot  say  I  have  observed 
this. 

At  times  the  rheumatic  pains  are  more  confined  to  the  tendons  and  muscles  ;  the  heels 
and  soles  of  the  feet  are  also  frequent  seats.  The  late  Dr.  Babington  used  to  say  that 
this  form  was  found  only  in  those  who  had  taken  copaiba. 

Treatment. — In  the  acute  stage,  fomentations  locally,  with  or  without  poppy-head 
decoction,  or  the  extract  of  opium  and  the  internal  use  of  Dover's  powder,  with  alkalies 
are  the  best  means  to  adopt.  In  the  more  chronic  stage  the  iodide  and  bromide  of  potas- 
sium with  opium  appear  to  have  some  influence  over  the  disease.  It  is,  however,  at  all 
times  obstinate. 

[Every  patient  with  gonorrhoea  should  be  told  that  inoculation  from  dirty  fingers,  or 
towels,  will  cause  purulent  conjunctivitis  and  probable  destruction  of  sight.  The  treat- 
ment of  this  form  of  ophthalmia  must  be  the  same  as  that  of  other  severe  cases  of 
purulent  conjunctivitis.] 

Herpes  preputialis  This  is  a  simple  affection,  which  may  be  mistaken  for 

chancre,  and  is  known  by  the  appearance  of  a  crop  of  vesicles  around  the  corona  of  the 
glans,  or  upon  the  external  or  internal  surface  of  the  prepuce.  It  is  generally  attended 
by  much  local  irritation  and  local  evidence  of  inflammation,  the  vesicles  when  they  burst 
often  discharging  freely.  The  affection  runs  its  course  in  a  few  days,  when  the  parts  heal. 
43 
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A  zinc  lotion  of  three  or  four  grains  to  the  ounce  expedites  recovery,  or,  a  solution  of 
nitrate  of  silver  gr.  v  to  the  ounce. 

The  number  of  vesicles  and  their  grouping  is  generally  sufficient  to  enable  the  surgeon 
to  diagnose  this  affection  from  a  venereal  disease. 

Chancre 

may  be  defined  to  be  a  sore  the  result  of  venereal  contact,  and  in  a  general  way,  is  found 
upon  the  penis  of  the  male  and  genitals  of  the  female,  but  it  may  be  seen  upon  other  parts 
of  the  body,  such  as  the  pubes,  thighs,  lips,  tongue,  nipples,  fingers,  &c.  &c,  in  fact 
wherever  the  secretion  from  a  syphilitic  subject  may  be  applied  to  a  raw  surface. 

In  by  far  the  larger  number  of  cases,  this  disease  begins  and  ends  as  a  local  affection  ; 
in  a  smaller  it  is  a  local  inoculation  of  a  constitutional  disease,  and  is  followed  by  syphilis. 
The  sore  is  not  syphilis,  although  it  is  the  direct  means  of  communicating  syphilis,  no 
more  than  the  inoculation  of  smallpox  is  smallpox,  although  the  inoculation  may  be  the 
means  of  giving  smallpox. 

So  long  as  the  disease  is  local  it  is  comparatively  unimportant,  however  extensive  and 
troublesome  it  may  be  in  healing.  But  whenever  it  is  the  local  inoculation  of  a  constitu- 
tional affection  such  as  syphilis,  it  is  of  grave  importance,  however  apparently  trivial  may 
be  the  local  sore. 

It  becomes,  therefore,  a  vital  question  to  make  out  from  the  local  appearances  and  con- 
ditions of  the  sore,  whether  it  is  likely  to  prove  a  local  disease  only,  or  to  be  followed  by 
constitutional  symptoms,  and  to  a  certain  extent  this  diagnosis  may  be  made  ;  that  is,  a 
surgeon  may  from  the  external  appearance  of  a  chancre  go  so  far  as  to  say  that  in  all  pro- 
bability, this  one  will  not  be  followed  by  syphilis,  and  that  one  will ;  but  he  can  do  no 
more,  as  to  dogmatize  upon  the  point  and  to  speak  with  certainty  is  beyond  his  power. 

The  chancre  which  will  not  in  all  probability  be  followed  by  syphilis  is  the  soft  suppu- 
rating  sore.  The  chancre  that  will  in  all  probability  be  followed  by  syphilis  is  the  hard 
non-suppurating  sore. 

John  Hunter  thus  describes  the  indurated  chancre: — "The  sore  is  somewhat  of  a 
circular  form,  excavated,  without  granulations,  with  matter  adhering  to  the  surface,  and 
with  a  thickened  edge  and  base.  The  hardness  and  thickening  are  very  circumscribed,  not 
diffusing  themselves  gradually  and  imperceptibly  into  the  surrounding  parts,. but  termi- 
nating abruptly."  In  this  description  we  read  the  type  of  the  hard  infecting  chancre,  the 
chancre  of  the  inoculation  of  syphilis  wherever  found.  Hunter  adds,  however,  that  "  a 
chancre  has  commonly  a  thickened  base  ;  and,  although  the  common  inflammation  spreads 
much  further,  yet  the  specific  inflammation  is  confined  to  this  base."  An  infecting 
chancre  may,  too,  appear  only  as  a  crack,  excoriation,  or  indurated  tubercle,  without 
abrasion. 

This  form  of  chancre  is  commonly  associated  with  some  induration,  not  suppuration  of 
the  first  row  of  the  inguinal  glands,  the  multiple  indolent  bubo.  Its  secretion  consists  of 
epithelial  debris,  of  globules  of  lymph  more  or  less  perfectly  formed  or  disintegrating',  and 
of  serum,  not  pus,  and  not  auto-inoculable.  In  debilitated  and  unhealthy  subjects,  adds 
Lee,  infecting  sores  will  suppurate  as  any  non-specific  lesion  would  do,  and  in  such  cases 
it  is  sometimes  very  difficult  to  distinguish  the  secretion  produced  by  the  local  disease 
from  that  which  depends  upon  constitutional  peculiarity. 

The  soft  suppurating  chancre  is  often  multiple,  has  an  excavated  surface  with  neatly 
shaped  and  cut  edges  as  if  the  wound  had  been  punched  out.  It  has  an  irregular  and 
worm-eating  surface  secreting  abundance  of  pus.  It  is  prone  to  spread  rapidly  and  to 
become  phagedenic.  It  has  usually  a  soft  base,  but  it*  otherwise,  it  will  have  what 
Kicord  has  described  a  phlegmonous  hardness,  and  not  a  defined  one,  as  in  the  syphilitic 
chancre.  It  is  commonly  associated  with  a  suppurating  bubo,  and  secretes  pus,  which 
"  has  the  property  of  always  reproducing  its  specific  action  when  applied  to  another  part 
of  the  same  body,  or  when  inoculated  upon  another  person." — H.  Lee. 

The  experiments  of  Fournier,  Rollet,  and  Lee's  observations,  led  the  latter  surgeon  to 
"  conclude  that  if  a  venereal  sore  yields  a  secretion  capable  of  being  inoculated  so  as  to 
produce  the  specific  pustule,  the  evidence,  so  far  as  it  goes,  is  in  favor  of  its  being  a  local 
disease,  and  of  its  not  requiring  constitutional  treatment.  If,  on  the  contrary,  a  disease 
which  we  believe  to  be  primary  syphilis  yields  a  secretion  which  is  not  auto-inoculable, 
then  the  evidence  is  against  the  local  character  of  the  affection  and  indicates  a  constitu- 
tional mode  of  treatment."    In  this  we  read  the  type  of  the  simple  local  venereal  sore. 

In  a  clinical  point  of  view,  however,  this  great  distinction  between  the  two  forms  of 
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chancre  is  not  always  definable;  and  consequently  an  intermediate  class  of  cases  in  which 
syphilis  occurs  lias  to  be  recognized,  approaching  in  their  clinical  features  more  the  soft 
sore. 

There  are,  therefore,  three  forms  of  syphilitic  sore,  which  the  Government  Committee 
on  Syphilis  lias  thus  well  described: — 

One  characterized  by  induration  throughout  its  entire  course; 

One,  soft  in  its  early  stage,  and  becoming  subsequently  indurated ;  and  one  soft 
throughout  the  whole  course,  but  which,  unlike  the  simple  local  sore,  is  followed  by  con- 
stitutional disease. 

Hard  sores  do  not  of  necessity  give  rise  to  syphilis,  whilst  soft  sores  may.  And  it  is 
an  undoubted  fact,  that  the  question  of  induration  or  non-induration  is  greatly  determined 
by  the  position  of  the  sore;  chancres  upon  the  female  genitals,  simple  or  syphilitic,  and 
chancres  upon  the  glans  penis,  being  rarely  hard. 

The  point,  therefore,  resolves  itself  into  this — that  the  indurated  chancre  with  a  fair 
amount  of  probability,  although  not  certainty,  may  be  the  precursor  of  syphilis,  and  not  a 
merely  local  disease.  The  soft  or  non-indurated  sore,  in  exceptional  cases,  may  be  due  to 
a  syphilitic  inoculation,  and  be  followed  by  the  constitutional  symptoms,  although  in  the 
majority  of  cases,  it  is  a  purely  local  affection. 

A  crop  of  soft  sores  fringing  the  prepuce,  or  surrounding  the  corona,  is,  in  all  proba- 
bility, a  simple  and  non-syphilitic  disease. 

A  spreading  chancre  with  a  suppurating  bubo,  is  probably  a  local  affection. 

A  small  single  chancre  indurated  from  the  beginning,  is  the  most  suspicious  of  syphilis, 
although  even  in  this,  there  is  no  certainty  of  its  being  so.  In  fact,  it  is  not  possible  to 
speak  with  any  certainty  as  to  a  chancre  being  syphilitic  or  otherwise.  Syphilis  is  a  con- 
stitutional disease  which  can  only  be  recognized  by  its  constitutional  symptoms,  and  not 
by  the  point  of  its  inoculation. 

[It  would  not  be  profitable  to  enter  here  into  a  long  discussion  upon  the  antagonistic 
views  of  syphilis.  The  majority  of  syphilographers  of  the  present  time,  however,  seem 
to  be  what  may  be  called  dualists ;  that  is  they  believe  that  the  hard  and  soft  chancres 
are  different  diseases.  The  former  is  syphilis,  the  latter  is  a  simple  venereal  sore  which 
never  produces  constitutional  disease.  The  term  chancroid,  or  chancre-like,  has  been  ap- 
plied to  the  soft  sore.  The  venereal  diseases  then  are  three,  gonorrhoea  and  chancroid 
which  are  local,  and  syphilis  which  is  constitutional  J.  B.  R.] 

With  respect  to  the  period  of  incubation  of  a  simple  or  syphilitic  chancre  no  definite 
time  can  be  given,  since  it  varies  from  a  few  hours  to  a  week  ;  but  the  multiple  suppurat- 
ing simple  chancres,  as  a  rule,  appear  more  rapidly  after  the  infection  than  any  other,  and 
the  syphilitic  chancre  often  does  not  appear  for  a  week  at  least,  sometimes  two  or  three, 
after  infection.  Dr.  Bumstead,  of  New  York,  says — "  that  an  interval  of  at  least  ten  days 
Avill  be  found  to  have  existed  between  infection  and  the  appearance  of  the  sore."  (Edition 
of  * Cullerier's  Atlas  of  Venereal  -Disease,'  1868.) 

A  chancre,  like  any  ordinary  sore,  may  present  different  appearances  at  different  times. 
It  may  be  at  its  origin  vesicular,  papular,  pustular,  or  an  excoriation,  and  pass  through  the 
ulcerating,  granulating,  and  cicatrizing  stages  ;  in  some  cases  the  ulcerating  stage  will 
be  a  long  one,  while  in  another  it  may  be  so  brief  as  hardly  to  be  recognized. 

The  action  of  the  sore  may  vary  with  the  condition  of  the  patient,  as  well  as  with  the 
condition  of  the  part  upon  which  it  is  placed,  and  it  will  be  influenced  probably  by  the 
nature  or  stage  of  the  infecting  sore  from  which  the  disease  has  been  communicated. 

A  chancre,  like  an  ordinary  sore  when  there  is  much  local  action  and  little  constitu- 
tional power,  may  become  irritable,  inflamed,  or  phagedenic,  more  particularly  when 
drink,  irregular  living,  and  debauchery  have  so  enervated  the  system,  as  to  render  the 
patient  unable  to  withstand  the  effects  of  any  local  irritation.  These  various  actions  may 
attack  the  chancre  at  any  period  of  its  progress. 

When  a  chancre  is  sloughing  or  phagedamic  from  the  first,  and  has  originated  from  an 
inoculation  of  syphilitic  matter,  there  is  every  reason  to  believe  that  the  sloughing  process 
may  have  a  beneficial  tendency,  since  the,  very  intensity  of  the  local  effects  of  the  poison 
may  be  the  means  of  preventing  its  absorption,  and  thus  the  outbreak  of  syphilis.  When, 
however,  the  sloughing  action  appears  during  the  ulcerating  or  later  period  of  the  chancre's 
progress,  it  will  have  no  such  useful  influence;  for  when  syphilis  is  inoculated  through  a 
chancre,  it  is  during  its  vesicular,  papular,  or  pustular  condition,  prior  to  its  ulcerative 
stage,  and  no  action  of  the  sore  that  appears  after  this  period  can  have  any  effect  in 
checking  the  diffusion  of  the  poison.  "  If  the  inflammation  spreads  fast,"  writes  Hunter, 
"  it  shows  a  constitution  more  than  naturally  disposed  to  inflammation  ;  if  the  pain  is 
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great  it  shows  a  great  disposition  to  irritation  ;  it  also  sometimes  happens  that  they  very 
early  begin  to  form  sloughs.  When  this  is  the  case  they  have  a  strong  tendency  to  mor- 
tification." "These  three  conditions  of  a  sore,"  adds  Aston  Key,  commenting  upon  the 
above,  "distinct  in  their  cause  and  in  their  operation  from  the  syphilitic  action,  are 
adverted  to,  as  pointing  out  the  distinction  that  is  to  be  drawn  between  the  irritable, 
inflamed,  and  the  sloughing  chancre,  and  afford  a  guide  to  the  pathological  surgeon  as  sale 
and  as  intelligible  as  the  more  elaborate  descriptions  of  modern  writers."  ('  Guy's  Hos. 
Rep.,'  1840.) 

Treatment  of  Chancre  The  uncertainty  that  most  surgeons  entertain  as  to  the 

nature  of  a  chancre,  from  the  knowledge  that  any  sore  upon  the  penis  ranging  from  a 
simple  excoriation  to  an  indurated  chancre  may  be  the  inoculation  of  syphilis,  renders  it 
desirable  and  expedient  that  all  sores  should  be  destroyed  at  the  very  earliest  period,  ami 
when  this  is  effectually  done  before  the  ulcerative  stage  lias  set  in,  or  during  the  vesicular, 
papular,  or  pustular,  there  is  good  reason  to  believe  that  syphilis  may  often  be  prevented. 

"When,  however,  the  sore  exists  as  an  ulcer,  this  abortive  practice  is  useless  ;  indeed,  in 
the  majority  of  cases  it  makes  a  small  sore  large,  retards  recovery,  and  in  no  way  pie- 
vents  syphilitic  symptoms  appearing  where  the  chancre  had  had  a  syphilitic  origin.  But, 
taking  all  together,  not  one  chancre  out  of  four  has  a  syphilitic  origin. 

For  the  destruction  of  a  chancre  on  its  first  appearance,  nitrate  of  silver,  [?]  nitric  acid, 
potassa  f'usa,  or  chloride  of  zinc  may  be  employed,  the  base  of  the  sore  being  well  destroyed. 

When  this  is  not  done,  the  chancre  should  be  treated  on  ordinary  principles;  to  the 
inflamed,  lead  lotion,  with  or  without  opium,  maybe  applied;  to  the  sloughing,  opium 
with  tonics,  internally,  are  indicated  ;  to  the  indolent,  nitric  acid  lotion  or  black  wash  are 
the  best  stimulants  ;  while  to  ordinary  sores,  water  dressing  should  be  used. 

A  chancre  requires  no  special  treatment  as  a  chancre,  beyond  its  primary  destruction  from 
motives  of  expediency,  or  from  reasons  of  weight  to  destroy  a  supposed  syphilitic  inocula- 
tion. The  common  practice  of  applying  black  wash  to  all  sores  on  the  penis  is  not  needed  ; 
and  to  cauterize  all  chancres  at  every  stage  of  their  existence  as  soon  as  they  come  under 
notice  is  unnecessary.  But  when  the  powers  of  the  patient  are  feeble,  tonics  are  called 
for,  and  any  special  conditions  are  to  be  treated  as  common  sense  indicates. 

Medicines  useful  for  syphilis  should  only  be  given  when  other  evidence  of  syphilis  exists 
beyond  that  afforded  by  the  local  inoculation.  To  treat  all  chancres  alike,  as  if  due  to 
syphilis,  is  uncalled  for  and  unscientific;  by  doing  so  many  patients  are  sacrificed  to  a 
theory  greatly  to  their  detriment. 

[The  treatment  of  the  secondary  and  tertiary  manifestations  of  syphilis  must  be  looked 
for  under  the  head  of  syphilis,  in  the  early  chapters  where  it  is  described.  It  will  suffice 
to  say  here  that  as  a  rule,  when  specific  treatment  is  necessitated,  the  surgeon  should  em- 
ploy mercury  in  the  primary  and  secondary  stages,  and  the  iodide  of  potassium  in  the 
tertiary  forms  of  the  affection.] 

Complications  of  Chancre. 

Phimosis  is  one  of  the  most  common,  and  is  found  in  at  least  a  fourth  of  all  forms  of 
chancre  and  at  all  stages  of  their  progress,  although  with  the  sloughing  sore,  it  is  probably 
the  most  frequent.  In  the  fringing  preputial  chancres,  however,  it  is  a  common  compli- 
cation. It  is  an  accidental  accompaniment  of  a  chancre,  and  is  due  to  the  inflammatory 
infiltration  of  the  prepuce.  When  not  severe,  it  is  not  a  condition  of  much  importance, 
if  local  cleanliness  be  attended  to,  for  as  the  chancres  heal,  the  inflammatory  (edema  will 
subside  and  the  parts  assume  their  natural  condition. 

"When,  however,  oedema  is  present,  and  a  blood-stained  discharge  mixed  with  the  debris 
of  broken-up  tissues  escapes  from  beneath  the  prepuce,  and  doubt  consequently  is  felt  as 
to  the  nature,  position,  and  character  of  the  chancre;  when  evidence  exists  that  the  parts 
beneath  are  undergoing  a  destructive  process  which  demands  direct  local  treatment,  the 
prepuce  must  be  slit  up,  the  surgeon  taking  care  to  do  this  effectually ;  since  through  a 
want  of  due  attention  to  this  point,  the  glans  penis  may  be  destroyed  or  the  prepuce  per- 
forated. "When  the  sore  has  been  exposed,  it  ought  to  be  treated  on  ordinary  principles. 
When  a  simple  purulent  discharge  comes  from  the  orifice  of  the  prepuce,  the  constant  use 
of  water  and  simple  lead  or  other  injection  will  probably  suffice.  Phimosis  without  in- 
flammatory oedema  randy  calls  for  treatment. 
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Phagedena. 

Venereal  like  other  sores  may  slough,  the  suppurating  chancre  being  more  prone  to 
take  on  thiis  action  than  the  n  on  -suppurating  and  indurated.  When  a  sore  sloughs  from 
the  first,  it  will  probably  prove  to  be  non-infecting,  and  even  if  syphilitic  in  its  origin,  it 
may  lose  its  syphilitic  nature,  the  sore,  when  the  sloughing  action  has  ceased,  becoming  a 
simple  one.  This  action  is  at  times  so  intense  that  the  penis  rapidly  swells,  inflames,  and 
becomes  gangrenous  after  infection,  the  whole  organ  at  times  sloughing  off;  while,  at 
others,  the  action  will  be  more  partial. 

In  exceptional  instances,  the  mortification  is  of  the  dry  kind.  In  the  Peninsular  War, 
when  the  British  troops  were  in  Portugal,  the  sloughing  of  the  penis  from  inflammation 
was  so  severe  that  Inspector  Fergusson  ('  Med.-Chir.  Trans.,'  vol.  iv)  wrote  :  "  It  is  pro- 
bable more  men  have  sustained  the  most  melancholy  of  all  mutilations  during  the  four 
years  at  war  in  Portugal  through  this  disease,  which  was  called  the  4  black  lion,'  than  the 
registers  of  all  the  hospitals  in  England  could  produce  in  the  last  century."  He  at- 
tributed the  severity  of  this  affection  to  the  free  sexual  intercourse  of  persons  of  different 
nations. 

How  far  this  phagedena  depends  upon  some  peculiar  power  of  the  infecting  poison,  or 
upon  the  constitution  of  the  individual  patient,  is  difficult  to  determine,  although  the  latter 
probably  has  the  greater  influence,  since,  when  any  such  depressing  agency  as  that  caused 
by  drink,  excess  of  venery,  or  illness  is  present,  phagedena  is  more  likely  to  occur  than 
under  other  circumstances. 

Treatment — In  the  treatment  of  all  cases  of  phagedena,  opium,  tonics,  and  good  living 
are  the  three  essentials  ;  while  mercury  and  the  iodide  of  potassium  are  inadmissible. 

Locally,  the  part  must  be  kept  clear,  by  frequent  ablution,  and  to  this  end,  the  prepuce 
often  requires  to  be  slit  up.  Lotions  of  nitric  acid,  one  drachm  to  five  ounces  of  water; 
of  carbolic  acid,  one  part  to  thirty  ;  of  sulphate  of  copper,  five  or  ten  grains  to  the  ounce; 
of  potassio-tartrate  of  iron,  from  ten  to  twenty  grains  to  the  ounce  are  also  useful,  and 
opium  in  solution  is  often  a  good  addition.  When  the  disease  spreads,  local  mercurial 
fumigation  is  said  to  be  of  value  ;  but  change  of  air  is  most  beneficial. 

Adenopathy  or  bubo  is  a  common  complication  of  the  simple  as  well  as  of  the 
infecting  chancre  ;  that  is,  it  is  found  in  the  local  venereal  sore  as  well  as  in  the  inocula- 
tion of  true  syphilis,  but  in  the  former  the  gland  as  a  rule  suppurates,  while  in  the  latter 
it  rarely  does  so,  at  any  rate  as  a  consequence  of  the  local  sore. 

44  Lymphatic  absorption,"  writes  Lee,  44  from  a  suppurating  syphilitic  sore  (simple) 
necessarily  produces  a  suppurating  bubo  ;  any  attempt  to  prevent  such  an  affection  from 
suppurating  is  entirely  futile.  The  disease  within  the  lymphatic  system  is  the  same,  and 
runs  a  similar  course  as  that  upon  the  surface  of  the  body." 

The  bubo  associated  with  the  simple  non-infecting  sore  is  the  direct  result  of  the  absorp- 
tion of  the  specific  pus,  the  matter  in  the  interior  of  the  gland  retaining  its  specific  charac- 
ters, whilst  that  outside  the  gland  is  ordinary  non-specific  pus.  As  the  disease  advances, 
however,  the  two  fluids  mix,  and  the  whole  acquires  the  characters  of  the  specific  fluid,  the 
surface  of  the  sore  about  the  glands  becoming  in  this  way  inoculated. 

In  the  infecting  and  syphilitic  chancre,  the  enlargement  of  the  glands  is  usually  indolent, 
and  unconnected  with  suppuration.  It  appears  within  the  first  or  second  week  of  the 
inoculation,  and  many  glands  are  usually  involved,  forming  hard,  indolent,  painless 
swellings.  In  exceptional  cases,  however,  where  the  sore  is  a  source  of  local  irritation, 
suppuration  of  the  glands  may  take  place — the  suppurating  bubo  in  the  course  of  the 
constitutional  symptoms  being  no  rare  event.  The  presence  or  absence  of  suppuration  in 
the  inguinal  glands  is  not  therefore  evidence  of  any  positive  value  as  to  the  existence  or 
non-existence  of  a  syphilitic  affection.  It  may,  however,  be  stated  that  a  local  sore  on  the 
penis  associated  with  an  adenopathy,  which  passes  rapidly  on  to  suppuration,  is  in  all  pro- 
bability a  local  and  not  a  syphilitic  affection,  while  a  local  sore  with  a  simple  induration 
of  the  glands  is  in  all  probability  a  syphilitic  inoculation. 

In  every  form,  therefore,  of  chancre,  though  more  frequently  in  the  local  sore,  simple 
adenitis  or  sympathetic  bubo  may  be  met  with  as  a  result  of  local  irritation,  which  differs 
in  no  respect  from  the  adenitis  of  any  other  local  organ.  One  or  more  glands  may  be 
involved  in  the  action,  and  suppuration  may  be  acute,  subacute,  or  chronic.  In  the  simple 
local  sore  it  is  usually  acute.  As  a  rule,  too,  the  sore  formed  by  the  venereal  bubo,  unlike 
that  resulting  from  simple  adenitis,  instead  of  healing  kindly,  often  takes  on  very  much 
the  appearance  of  the  local  disease;  the  edges  ulcerate,  the  opening  enlarges,  and  a  large 
sore  is  formed  ;  indeed,  from  this  action,  the  serpiginous  sore,  to  which  allusion  will  be 


678 


HYDROCELE. 


made,  often  takes  its  origin.  At  times  the  bubo  puts  on  a  phagedenic  action  and  spreads 
fearfully. 

In  rare  cases,  the  glands  are  said  to  enlarge  without  any  local  lesion,  this  chronic 
enlargement  being  followed  by  syphilis.  I  have,  however,  never  seen  a  marked  instance 
of  this,  and  in  reputed  cases,  have  suspected  the  former  existence  of  some  overlooked  local 
sore  or  fissure.  Mr.  Cock  does  not  recognize  the  affection.  [Chancre  is  always  the  pri- 
mary lesion  of  syphilis.] 

Treatment — There  is  nothing  to  be  gained  by  suppuration  of  the  inguinal  glands,  for 
even  when  associated  with  syphilis,  the  poison  is  not  eliminated  by  such  means,  and  when 
due  to  some  simple  local  source  of  irritation  is  only  an  additional  cause  of  annoyance. 

To  endeavor  to  prevent  suppuration  is,  consequently  a  wise  course,  which  can  best  be 
done  by  rest  and  the  local  application  of  cold  in  the  form  of  ice  in  a  bag,  or  lotions  of  lead, 
muriate  of  ammonia,  or  spirit.  When  suppuration  is  threatening  or  cannot  be  retarded, 
warm  fomentations  are  the  best,  and  as  soon  as  pus  has  formed  a  free  incision  should  be 
made,  followed  by  warm-water  dressing  or  a  poultice.  A  vertical  incision,  as  a  rule,  is 
the  best,  but  when  the  abscess  is  large  the  opening  should  be  made  in  the  long  axis.  The 
application  of  leeches  or  iodine  to  a  bubo  that  threatens  to  suppurate  seems  a  useless 
practice. 

In  the  indolent  bubo,  or  rather  where  indurated  glands  exist,  local  treatment  is  useless; 
though  care  should  be  observed  that  no  local  source  of  irritation  is  added  to  that  of  the 
sore,  and  no  excess  of  exercise  taken  by  which  the  inflammation  may  be  increased. 

When  the  cellular  tissue  around  the  glands  is  infiltrated  with  inflammatory  products  as 
indicated  by  its  brawniness,  etc.,  the  value  of  local  pressure  by  means  of  a  pad  and  the 
spica  bandage  (Fig.  309)  is  unquestioned  ;  while  tonics,  rest,  and  other  constitutional 
treatment  are  beneficial.  The  local  application  of  some  mercurial  ointment  at  times 
appears  to  be  of  use,  and  a  small  blister,  a  strong  solution  of  iodine  or  of  nitrate  of  silver, 
is  of  value  in  hastening  either  the  absorption  of  the  inflammatory  products  or  their  suppu- 
ration. As  soon  as  suppuration  appears,  the  abscess  should  be  opened.  When  a  hard 
gland  is  left  at  the  bottom  of  a  suppurating  wound,  the  American  practice  of  applying 
such  a  caustic  as  the  potassa  fusa  to  its  centre,  to  cause  its  death  and  subsequent  slough- 
ing, or  Golding-Bird  s  electrolytic  caustic,  occasionally  is  of  great  use,  this  practice 
being  as  useful  in  syphilitic  glandular  enlargements  as  in  others.  In  some  instance,  tin' 
removal  of  the  gland  by  the  scalpel  may  be  expedient.  Sinuses  must,  if  possible,  always 
be  laid  open. 

If  phagedena  attacks  a  bubo,  the  local  application  of  nitric  acid,  or  the  actual  or  gal- 
vanic cautery  is  sometimes  called  for,  more  particularly  when,  in  spite  of  general  or  other 
local  treatment,  it  spreads.  Opium,  tonics,  and  other  internal  remedies  must  not  be 
omitted. 

HYDROCELE  OF  THE  CORD  AND  OF  THE  TESTICLE. 

Hydrocele  or  a  collection  of  serous  fluid  in  close  connection  with  the  testicle  or  sper- 
matic cord,  is  a  term  which  has  been  applied  to  two  classes  of  cases  which  differ  in  their 
progress  as  well  as  in  their  pathology,  and  agree  only  in  the  one  marked  and  prominent 
symptom  to  which  the  term  hydrocele  is  applicable.  For  clinical  purposes,  however,  the 
word  has  certain  advantages,  and,  with  this  view,  may  still  be  employed. 

Accepting  the  term,  therefore,  as  signifying  a  collection  of  fluid  in  close  contact  with 
the  testicle  or  spermatic  cord,  two  great  divisions  of  the  subject  at  once  suggest  themselves, 
namely,  the  vaginal  hydrocele  or  the  collection  of  fluid  into  some  portion  of  the  tunica 
vaginalis  either  of  the  cord  or  testicle,  and  the  encysted  hydrocele  which  is  an  expanded 
and  newly  formed  cyst,  as  a  rule,  in  connection  with  the  epididymis,  and  but  rarely  with 
the  body  of  the  testis. 

On  the  formation  of  the  serous  sac  It  is  well  known  to  all  who  have  studied 

physiology  that  the  testicle  in  its  descent  from  the  loin  during  foetal  life  draws  with  it 
into  the  scrotum  two  layers  of  peritoneum  with  its  attendant  nerves  and  vessel.-,  and  that 
all  pass  through  the  internal  and  external  abdominal  rings  in  front  of  the  cord  into  the 
scrotum.  The  posterior  layer  of  peritoneum  being  in  close  connection  with  the  fibrous 
capsule  of  the  body  of  the  testicle — the  tunica  albuginea — and  the  anterior  in  connection 
with  the  purse  or  scrotum.  In  a  pefectly  normal  condition,  it  is  generally  supposed  that 
at  birth  or  shortly  after,  the  two  surfaces  of  this  serous  membrane  close  and  become  adhe- 
rent, the  canal  which  was  at  one  time  present  ceasing  to  exist  from  the  internal  abdominal 
ring  to  the  upper  portion  of  the  testicle ;  while  in  the  scrotum,  the  two  serous  surfaces 
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remain  permanently  free  for  the  purpose  of  allowing  easy  and  ready  mobility  of  the  testicle 
in  its  scrotal  covering.  Mr.  Birkett,  however,  has  demonstrated  that  the  prolongation  of 
the  serous  membrane  down  the  inguinal  canal  into  the  scrotal  sac  often  remains  patent  for 
a  longer  period  than  has  generally  been  supposed,  indeed  in  some  cases  it  continues  more 
or  less  as  a  pervious  canal  during  the  whole  of  life.  It  is  owing  to  this  fact  that  in  a 
large  proportion  of  the  examples  of  oblique  inguinal  hernia,  the  bowel  descends  into  the 
open  vaginal  process  of  the  peritoneum  which  passes  down  with  the  testicle. 

In  connection  with  this  subject,  the  following  anatomical  facts  may  with  some  confi- 
dence be  accepted  : — 

That  the  opening  into  the  peritoneal  cavity  at  the  internal  ring  is  frequently  open  at 
birth  and  during' the  whole  of  adult  life. 

That  the  vaginal  process  of  the  peritoneum  may  remain  as  a  more  or  less  open  canal 
during  childhood,  and  even  up  to  old  age;  and  that  this  tube  may  extend  partially  or 
wholly  through  the  inguinal  canal,  and  even  into  the  scrotal  vaginal  sac. 

That  this  naturally  formed  peritoneal  tube  and  sac  may  be  closed  at  the  internal  or 
external  abdominal  rings,  or  at  any  intermediate  spot  between  these  points,  or  at  its  junc- 
tion with  the  testis. 

As  a  consequence  from  these  facts  it  is  tolerably  clear  that  a  collection  of  serous  fluid 
may  take  place  in  any  part  of  this  prolonged  serous  channel,  and  that  a  hydrocele  of  the 
cord  or  testis  of  different  kinds  may  be  produced. 

AVe  thus  find  during  infant  and  early  life,  from  a  want  of  closure  of  this  tube  at  the 
internal  ring  or  at  some  lower  part  of  its  course,  that  a  serous  exudation  may  take  place 
into  the  cord  or  the  scrotal  portion  of  this  peritoneal  sac,  and,  that  under  the  former  cir- 
cumstances a  congenital  hydrocele  of  the  cord,  and  under  the  latter,  congenital  hydrocele 
of  tli e  testicle  is  said  to  exist.  When  the  tubular  portion  of  the  canal  is  closed  above,  and 
the  testicular  part  is  open,  a  simple  vaginal  hydrocele  exists;  and,  when  the  tubular  por- 
tion of  the  canal  is  not  closed  below,  the  hydrocele  may  extend  more  or  less  up  the  canal 
even  as  far  as  the  internal  ring. 

In  another  class  of  cases,  the  serous  fluid  may  be  confined  between  the  internal  and 
external  rings,  giving  rise  to  the  so-called  diffused  hydrocele  of  the  cord ;  and,  when  it 
occupies  a  still  more  restricted  space,  it  is  usually  described  as  an  encysted  hydrocele  of  the 
same  part. 

The  pathology  of  all  these  different  conditions  remains,  too,  the  same,  the  different 
position  of  the  fluid  being  accidentally  determined  by  the  extent  and  lines  of  adhesion,  or 
the  closure  of  the  peritoneal  testicular  prolongations.  A  reference  to  Figs.  290-1-2, 
given  to  illustrate  the  subject  of  hernia,  p.  485,  will  assist  the  student  in  understanding 
these  points. 

The  Pathology  of  Hydrocele. 

It  may  with  considerable  confidence  be  asserted  that,  as  a  general  rule,  the  secretion  of 
the  serous  fluid  which  gives  rise  to  the  ordinary  vaginal  hydrocele  is  due  to  an  inflamma- 
tory affection  of  the  tunica  vaginalis ;  because  in  certain  cases,  flocculi  of  pure  lymph  may 
be  seen  floating  in  the  secretion,  while  in  others  spontaneous  coagulation  of  the  same  may 
be  observed.  The  thickening  of  the  tunica  vaginalis,  moreover,  which  so  frequently  takes 
place  in  chronic  cases,  the  presence  of  membranous  bands  and  septa  in  the  cavity  of  the 
serous  sac,  and  the  fact  that  this  form  of  hydrocele  may  be  produced  by  extension  of  the 
inflammatory  action  from  the  epididymis  or  the  body  of  the  testicle,  point  likewise  to  the 
same  conclusion. 

It  is  not,  however,  so  clear  that  an  inflammatory  action  has  any  influence  in  the  pro- 
duel  ion  of  the  serous  effusion  in  the  congenital  form  of  hydrocele,  in  which  a  communication 
still  exists  between  the  abdominal  peritoneal  cavity  and  the  scrotal  serous  sac;  indeed,  it 
would  rather  appear  as  if  the  exudation  was  of  a  passive  nature  and  merely  an  excess  of 
the  natural  secretion  of  the  serous  membrane,  since  in  many  of  these  cases  the  fluid  rapidly 
disappears  under  tonic  treatment,  being  re-absorbed  as  the  powers  of  the  patient  improve, 
and  vice  rersd. 

The  fluid  of  a  vaginal  hydrocele  is  invariably  albuminous,  as  the  secretion  of  all 
senilis  membranes  contains  albumen  in  solution,  and  under  the  influence  of  an  inflamma- 
tory action,  this  is  markedly  increased;  hence,  the  amount  of  albumen  in  the  fluid  of  a 
hydrocele  is  determined  by  the  nature  and  violence  of  the  inflammatory  action.  In  some 
cases  (if  the  vaginal,  as  of  the  congenital  variety  we  thus  find  it  as  a  thin,  serous,  and 
saline  fluid  of  a  clear  color,  slightly  tenacious  and  albuminous,  the  fluid  differing  in  no 
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single  point  from  the  natural  serous  fluid  of  the  peritoneal  cavity,  while  in  others,  it  is  of  a 
more  tenacious  character,  varying  from  a  pale  amber  to  a  deep  straw  color.  In  some 
examples,  the  fluid  will  be  stained  with  blood,  in  others  it  will  hold  cholesterine  in  sus- 
pension, at  times  being  perfectly  opaque  and  syrupy  from  the  presence  of  such  matters. 
It  is,  however,  in  the  old  and  chronic  cases  alone  that  these  last  conditions  are  to  be 
observed. 

In  the  acute  vaginal  hydrocele,  more  or  less  fibrin  will  be  found  either  in  solution,  or  in 
the  form  of  false  membrane  or  adhesions  between  the  two  surfaces  of  the  serous  membrane ; 
and,  in  the  chronic,  the  walls  of  the  cyst  will  be  found  to  have  undergone  great  changes  ; 
the  thin  clear  membrane  having  become  thick  and  opaque,  owing  to  the  organization  of 
the  inflammatory  product  which  had  been  poured  out  into  its  tissue,  and  in  certain  cases 
containing  cartilaginous  or  ossific  deposits,  while  on  its  surface,  it  will  present  a  firm  fibrous 
appearance.  In  rare  cases,  suppuration  has  been  observed  to  occur  in  the  tunica  vaginalis, 
but  this  result  is  beyond  my  experience,  except  as  the  effect  of  some  external  irritation  or 
plan  of  treatment  which  had  been  adopted  for  its  cure. 

Uncomplicated  hydrocele,  or  a  simple  effusion  into  the  tunica  vaginalis,  unassociated 
with  any  disease  of  the  testis  or  epididymis,  is  generally  a  painless  and  insidious  affection; 
it  attracts  attention  mainly  by  its  size,  and  demands  treatment  chiefly  from  the  mechanical 
inconvenience  it  causes.  It  is  generally  of  slow  progress,  and,  as  a  rule,  will  be  found  to 
have  existed  for  many  months  before  seen  by  the  surgeon,  the  patient  seeking  advice  only 
when  the  organ  has  become  cumbersome,  and  from  its  weight,  has  excited  some  pain  and 
dragging  in  the  lumbar  region. 

The  Clinical  Examination  of  a  Hydrocele  op  Testicle. 

On  examining  a  testicle  the  seat  of  this  disease,  the  enlargement  will  be  found  free  and 
readily  movable,  and  to  occupy  the  position  of  that  organ  which  it  includes.  On  inquiring 
into  the  history  of  the  case,  it  will  be  ascertained  that  the  swelling  appeared  primarily  in 
connection  with  the  testis,  and  gradually  encroached  upon  the  upper  portion  of  the  scrotum 
towards  the  external  ring,  while  on  careful  examination,  the  cord  will  generally  be  felt 
clear  and  distinct  above  the  tumor.  In  exceptional  cases,  however,  the  fluid  will  he  found 
to  pass  upwards  through  the  external  as  far  as  the  internal  ring,  it  being  tolerably  clear 
in  such  examples  that  the  peritoneal  testicular  process  has  closed  only  at  one  point,  and 
that  is  at  its  internal  abdominal  opening  (Fig.  290).  On  taking  the  tumor  in  the  hand  it 
will  be  found  to  be  light,  and  on  passing  the  fingers  over  its  surface  it  will  be  felt  smooth 
and  uniform.  Fluctuation  will  also  readily  be  detected  on  the  slightest  and  most  delicate 
palpation.  The  position  of  the  testicle  should  then  be  looked  for  and  made  out;  its  natural 
site  being  somewhat  posterior,  and  in  large  tumors,  towards  the  upper  part.  But  it  must 
be  borne  in  mind  that  in  certain  examples,  that  is,  in  eases  in  which  the  organ  is  malplaced, 
the  testicle  may  be  in  front  of  or  below  the  tumor.  The  best  test  of  its  presence  is  afforded 
by  manipulation;  the  peculiar  testicular  pain  felt  on  the  application  of  pressure  affording 
a  certain  indication.  The  question  of  translucency  should  next  demand  attention,  for 
when  present  it  is  of  peculiar  importance,  and  indicative  of  the  vaginal  hydrocele.  It  must 
be  remembered,  however,  that  such  a  symptom  is  not  constant,  since  it  is  neither  present 
in  cases  of  hydrocele  in  which  the  fluid  is  thick,  bloody,  or  opaque,  nor  when  the  walls  of 
the  vaginal  tumor  have  become  thickened  by  fibrinous  deposit. 

It  should  be  added,  that  for  this  translucency  to  be  well  observed,  the  integuments  of 
the  scrotum  should  be  firmly  stretched  over  the  scrotal  enlargement,  [and  the;  observer 
should  look  through  a  tube  of  some  sort  placed  firmly  against  the  tumor.  The  diffused 
light  on  the  opposite  side  of  the  tumor  is  thus  excluded  from  the  eye  of  the  surgeon.] 

The  tumor  is  generally  described  as  being  of  a  regular  and  pvriform  shape,  but  this 
condition  is  very  variable,  since  the  shape  of  the  swelling  depends  upon  the  openness  of 
the  tubular  peritoneal  membrane  of  the  cord  and  the  connection  which  exists  between  the 
surfaces  of  the  tunica  vaginalis  testis  and  tunica  vaginalis  scroti.  When  the  canal  lias 
closed  and  withered  down  to  the  body  of  the  testis,  the  swelling  will  be  more  or  less 
globular;  and  the  higher  the  point  of  closure  of  the  vaginal  peritoneal  sac  towards  the 
internal  ring,  the  more  pyramidal  will  the  watery  swelling  necessarily  become.  If  adhe- 
sions exist  between  the  two  layers  of  serous  membrane  at  the  lower  portion  of  the  testis, 
the  hydrocele  will  appear  to  be  at  the  upper  part;  and,  when  the  natural  contraction 
between  the  tunica  vaginalis  of  the  cord  and  of  the  testicle  is  not  completed  (Fig.  292),  an 
irregular  or  even  hour-glass  contraction  may  make  its  appearance — the  outline  of  a  hydro- 
cele depending  much  upon  the  anatomical  conditions  of  the  part  in  which  it  is  situated, 


HYDROCELE. 


681 


by  age  simply 
the  penis  may 
It  causes  pain 


and  the  pathological  changes  which  may  have  resulted  from  the  affection.  The  true  pyri- 
form  swelling  is  best  seen  in  children,  when  the  fluid  will  be  found  frequently  to  pass  well 
up  (lie  cord,  although  in  adults  it  is  not  uncommon. 

Hydrocele  occurs  at  all  ages,  but  it  is  somewhat  common  at  birth  and  middle  age,  and 
in  a  large  proportion  of  cases  appears  as  a  one  sided  affection,  and  seems  to  affect  the 
right  or  left  testis  indiscriminately.  Curling  informs  us  that  of  115  cases,  65  occurred  on 
the  right,  44  on  the  left  side,  and  0  were  double;  while  out  of  117,  my  own  cases,  con- 
secutively observed  in  which  these  facts  were  noted,  41  occurred  on  the  right  side,  62  on 
the  left,  and  14  were  double,  results  coinciding  with  the  opinions  of  Velpeau,  Gerdy,  and 
others. 

By  way  of  summary  it  may  be  said,  a  chronic  vaginal  hydrocele  appears  as  a  painless 
enlargement  of  the  testicle,  of  slow  and  unequal  growth,  and  of  variable  size,  with  a 
smooth  and  uniform  surface,  and  more- or  less  tense  and  fluctuating  feel.  It  is  invariably 
movable  within  the  scrotum,  and,  as  a  rule,  appears  to  be  distinct  from  any  abdominal 
connections.  The  presence  of  the  testis  within  the  swelling  can  generally  be  made  out 
by  the  testicular  pain,  which  is  produced  by  pressure  at  its  posterior  and  upper  portion,  if 
the  tumor  be  large,  and  at  its  lower  if  small;  or  by  the  absence  of  translucency  at  one 
spot — the  tumor,  as  a  rule,  transmitting  light  when  its  scrotal  coverings  have  been  well 
stretched.  It  has  a  tendency  to  remain  tranquil  for  many  years,  and 
increases  in  size.  It  occasionally  grows  to  enormous  dimensions,  when 
become  buried  within  the  swelling;  but  never  proves  dangerous  to  life, 
and  requires  treatment  mainly  from  mechanical  causes. 

Hydrocele  of  the  cord. — It  has  been  already  briefly  explained  how  a  hydrocele  of 
the  cord  may  be  produced,  and  under  w  hat  circumstances  it  may  appear  as  a  diffused  or 
a  so-called  encysted  tumor.  It  has  likewise  been  shown,  how  these  two  conditions  are  but 
modifications  of  the  same  disease,  the  diffuseness  or  isolation  of  the  affections  being  deter- 
mined by  the  adhesion,  or  more  or  less  complete  closure  of  the  vaginal  process  of  perito- 
neum as  it  passes  downwards  into  the  scrotum.  Thus,  a  congenital  hydrocele  of  the 
cord  will  be  present,  when,  from  a  want  of  closure  at  the  abdominal  orifice  of  the  vaginal 
peritoneal  process,  serous  fluid  can  gravitate  downwards  as  far  as  the  external  ring,  where 
the  canal  is  obliterated  ;  and  a  dijfnsed  liydrocele  of  the  cord  will  be  said  to  exist  when, 
either  at  an  early  or  late  period  of  life,  serous  fluid  collects  in  the  vaginal  process  closed 
at  the  internal  ring  and  between  it  and  the  external  ring  or  upper  portion  or  the  testes  ; 
while  in  a  third  class  of  cases  an  encysted  hydrocele  of  the  ccrd  may  appear  as  a  small 
isolated  bag  of  serous  fluid  movable  with  the  cord  and  connected  with  it,  situated  between 
any  of  these  points,  its  circumscribed  nature  having  been  determined  by  a  more  complete 
closure  of  the  vaginal  peritoneal  process,  and  the  limited  space  into  which  the  effusion  has 
taken  place. 

Under  all  these  conditions,  however,  the  pathology  of  the  affection  is  the  same,  and 
the  symptoms  indicating  its  presence  vary  only  according  to  the  size  and  tension  of  the 
sac  which  contains  the  fluid.  In  the  congenital  form  in  which  a  communication  exists 
with  the  peritoneal  cavity,  the  hydrocele  will  fluctuate  and  have  a  smooth  and  uniform 
outline,  but  it  can  never  be  tense.  It  will  also  disappear  more  or  less  readily  by  pressure, 
or  by  elevating  the  testicle  on  the  patient  assuming  the  recumbent  position,  when  the  fluid 
will  gravitate  into  the  abdominal  cavity,  with  a  rapidity  which  varies  according  to  the 
size  of  the  peritoneal  communication. 

In  the  diffused  hydrocele  of  the  cord,  this  disappearance  of  the  swelling  by  rest  or 
pressure  will  not  take  place,  for  in  such,  the  opening  of  the  vaginal  process  will  have 
closed  naturally.  The  tumor  will  thus  appear  as  a 
baggy  or  tense  elastic  swelling  in  the  inguinal  canal, 
which  it  will  more  or  less  fill.  It  will  give  to  the 
hand  a  sensation  of  fluctuation,  and,  in  certain  in- 
stances, may  appear  translucent.  It  will,  moreover, 
on  any  traction  of  the  testicle,  be  found  immovable, 
and  painful  in  proportion  to  the  amount  of  tension  of 
the  cvst  or  of  the  inflammatory  action. 

In  the  more  localized  or  apparently  cystic  hydro- 
cele of  the  cord,  the  same  symptoms  will  present 
themselves.  The  tumor  will  be  more  isolated,  prob- 
ably more  movable  and  more  tense,  and  it  will  be 
readily  acted  on  also  by  any  traction  on  the  testis.  It 

may  occur  as  a  single  cyst  or  as  many  cysts,  but  each  Encysted  hydrocele  of  the  cord. 
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will  present  the  same  symptoms.  When  a  single,  tense,  movable  cyst  exists,  it  may  be 
mistaken  for  a  distinct  morbid  growth;  but  the  diagnosis  of  the  case  ought,  not  to  be  diffi- 
cult when  care  is  observed.  Fig.  423  well  illustrates  the  ordinary  appearance  of  the 
affection. 

Treatment  of  the  vaginal  hydrocele  op  the  testis  In  the  congenital  hydro- 

cele  of  young  life,  surgical  treatment  should  be  very  simple,  for  the  disease  as  a  rule 
readily  disappears  with  age  and  increasing  strength.  A  little  cold  lotion  applied  to  the 
part,  such  as  a  solution  of  the  hydrochlorate  of  ammonia  and  tonic  medicine,  is  frequently 
sufficient  to  effect  a  cure;  for,  as  I  have  already  stated,  the  effusion  into  the  vaginal  sac 
in  these  instances  seems  to  be  often  of  a  passive  nature.  The  hydrocele  found  in  infancy 
is  not,  however,  always  of  the  congenital  form  ;  as  a  hydrocele  may  exist  in  an  infant  in 
which  there  is  no  communication  with  the  peritoneal  abdominal  cavity  through  the  neck 
of  the  vaginal  process,  and,  under  these  circumstances,  a  different  treatment  may  be 
required.  Cold  lotions  and  tonics  may  be  of  use,  and  certainly  should  be  primarily  em- 
ployed ;  yet  in  many  instances,  the  treatment  will  fail  to  cure  the  case.  Acupuncture 
may  be  then  employed,  and  the  fluid  allowed  to  escape  into  the  cellular  tissue  around  the 
sac,  when  it  may  be  altogether  removed  by  absorption  ;  but  this  treatment  is  not  as  a  rule 
satisfactory,  it  being  exceptional  for  a  permanent  recovery  to  be  secured  by  such  means, 
and  I  am  disposed  to  think  it  better  practice  to  draw  off  the  fluid  by  means  of  a  fine  trocar 
and  canula,  and  to  excite  some  fresh  action  in  the  membrane  lining  the  tunica  vaginalis 
by  stirring  it  up  with  the  end  of  the  canula.  This  practice  has  been  very  successful  in 
my  experience.  [In  my  opinion,  acupuncture  and  irritation  of  the  sac  Avail  by  scratching 
is  all  that  is  usually  required.] 

I'he  treatment  of  vaginal  hydrocele  in  the  adult. 

In  early  examples,  when  the  hydrocele  is  still  small,  and  consequently  of  little  incon- 
venience, it  is  well,  perhaps,  to  leave  it  alone,  for  unless  it  causes  anxiety  to  the  patient, 
or  proves  troublesome  or  inconvenient  from  its  size,  there  is  no  necessity  for  interference. 
In  very  old  people  it  is  as  well  not  to  interfere,  unless  a  strong  necessity  exists,  as  slough- 
ing of  the  scrotum,  suppuration  of  the  sac,  and  other  bad  results,  occasionally  occur  in 
these  cases  from  slight  causes.  It  must  be  added,  that  the  feelings  of  the  patient  as  to 
the  amount  of  pain  and  inconvenience  are  the  best  guide  to  interference,  very  slight 
enlargement  causing  as  much  pain  in  some  patients  as  a  greater  increase  in  others.  If, 
then,  some  treatment  be  demanded,  simple  tapping  should  be  performed  as  a  primary 
measure,  the  fluid  being  drawn  off  by  means  of  a  moderate-sized  trocar  and  canula.  In 
doing  this,  some  care  is  necessary,  although  the  operation  is  really  simple,  as  difficulties 
are  often  made  by  the  operator,  while  danger  results  from  want  of  caution. 

Ox  THE  TAPriNG  OE  A  HYDROCELE. 

As  a  point  of  primary  importance,  the  true  position  of  the  testicle  should  be  defined. 
In  the  majority  of  cases  it  will  be  found  at  the  posterior  part  of  the  tumor  and  towards 
its  lower  part,  unless  the  hydrocele  be  very  large.  At  times,  however,  as  has  been  observed, 
it  will  be  found  in  front  from  a  congenital  malposition,  as  well  as  in  certain  other  cases 


Fig.  424. 


Tapping  a  hydrocele. 


which  are  difficult  to  explain.  The  true  position  of  the  gland  can  generally  be  made  out  by 
manipulation,  and  further  by  the  want  of  translucency  in  the  tumor  at  the  part  it  occupies. 
Having  made  out  to  a  fair  certainty  the  position  of  the  testis,  the  tumor  should  be  taken 
in  the  left  hand  and  grasped  firmly  at  its  neck — the  surgeon  taking  care  at  the  same  time 
to  stretch  the  integument  well  over  the  cyst,  and  to  render  its  wall  tense  and  unyielding 
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(Fig.  424).  The  trocar  with  well-fitting  canula  (having  heen  previously  well  oiled)  should 
then  be  taken  in  the  right  hand,  and  the  index-finger  placed  about  three-quarters  of  an 
inch  from  the  extremity  of  the  canula,  while  the  front  of  the  thumb  rests  on  its  flange. 
The  object  of  this  position  of  the  finger  is  to  prevent,  the  instrument  going  in  too  far  with 
a  rush,  and  thereby  endangering  the  testicle ;  and  that  of  the  thumb  to  press  home  the 
canula  as  the  trocar  is  being  withdrawn.  The  tumor  should  be  punctured  at  its  lower  part 
[by  thrusting  in  the  trocar  with  a  rotatory  movement  of  the  wrist],  care  being  taken  to  avoid 
any  large  vein,  and  the  fluid  allowed  to  run  out.  Having  completely  emptied  the  cyst, 
the  punctured  integument  should  be  firmly  held  and  nipped  up  with  the  thumb  and  finger 
of  the  left  hand,  and  the  canula  withdrawn,  a  little  cold  air  or  the  irritation  of  the  finger 
generally  causing  sufficient  contraction  of  the  dartos  to  close  the  wound  and  preventing 
hemorrhage  or  any  further  escape  of  the  remaining  fluid.  A  piece  of  lint,  however,  may 
be  applied  over  the  puncture  for  the  purposes  of  cleanliness  and  to  prevent  friction. 

In  certain  examples  of  this  disease  in  the  adult.  I  have  been  induced  to  stir  up  the  cyst 
as  1  have  described  in  the  hydrocele  of  the  young,  and  have  met  with  some  success.  In 
no  instance  has  any  evil  consequence  resulted  from  the  practice,  and  in  several,  a  cure  has 
taken  place,  evidently  from  inflammation.  I  would  advise  this  practice  to  be  confined, 
however,  to  young  adults.  As  a  palliative  practice  it  is  scarcely  necessary  to  recommend 
any  other  than  that  described,  as  it  is  simple,  more  efficacious  than  any  other,  and  not 
more  dangerous.  Acupuncture  has  been  advised,  but  it  has  no  practical  advantage  over 
the  simple  tapping,  and  it  is  certainly  less  successful  in  its  result.  In  exceptional  cases  it 
may  be  good,  particularly  in  such  a  case  as  Mr.  Curling  has  described  on  the  authority  of 
Mr.  Luke,  of  a  gentleman  who  was  about  to  proceed  to  a  part  of  the  world  where  surgical 
advice  could  not  be  secured,  and  where  the  patient  could  then  perform  this  simple  operation 
on  himself.    1  have  even  known  a  patient  to  tap  himself. 

The  period  of  relief  which  a  patient  experiences  from  a  simple  tapping  varies  exceed- 
ingly from  a  few  weeks  to  many  years;  and  even  in  the  same  patient  the  interval  will  be 
found  to  vary  from  time  to  time.  In  the  young  and  middle-aged  adult,  when  the  general 
health  is  sound  and  a  return  of  the  effusion  has  taken  place,  unless  any  personal  objec- 
tion should  be  made,  it  is  generally  advisable  to  adopt  some  plan  for  a  more  permanent 
cure.  In  old  men  it  is  the  soundest  practice  to  rest  satisfied  with  the  palliative  treatment ; 
and  in  such  the  radical  cure  should  be  proposed  only  in  exceptional  cases. 

Treatment  of  hydrocele  of  the  cord  The  principles  of  treatment  which  have  been 

laid  down  in  cases  of  hydrocele  of  the  testis  are  likewise  applicable  to  those  of  hydrocele 
of  the  cord,  their  application  requiring  only  such  modifications  as  may  be  demanded  by 
the  altered  position  of  the  affection.  In  the  congenital  hydrocele,  no  special  treatment  is 
required,  because,  as  strength  comes  to  the  child,  the  fluid  probably  will  be  reabsorbed, 
and  failing  this  result,  tonics  should  be  given  to  expedite  the  cure,  and  cold  lotion  applied 
such  as  the  chloride  of  ammonium  with  vinegar,  3j  to  Oj. 

In  the  diffused  or  encysted  hydrocele  of  the  child  or  adult,  more  active  treatment  is 
frequently  demanded,  though  not  in  all  cases;  the  fluid  will  at  times  disappear  without 
treatment,  though  it  may  recur  at  a  later  date  ;  still  the  affection  ceases  to  trouble,  and, 
unless  some  real  inconvenience  is  produced  by  its  presence,  it  is  as  well  to  leave  things 
alone.  When,  however,  pain  or  inconvenience  is  experienced,  something  must  be  done, 
and  no  doubt  the  best  practice  is  to  evacuate  the  fluid.  In  small,  tense,  encysted  hydro- 
celes, the  practice  of  evacuating  the  fluid  by  acupuncture  is  certainly  sound,  since  tapping 
by  the  trocar  and  canula  is  an  operation  of  some  difficulty  where  the  cyst  is  small.  It 
may  be  done  with  any  needle,  but  those  employed  for  cataract  are  probably  the  best,  and 
several  openings  should  be  made.  Tapping  may  be  employed  as  in  any  other  case  of 
ordinary  hydrocele.  I  have  used  on  several  occasions  with  success  the  radical  cure  by 
injection,  and  have  not  met  with  any  bad  i-esults.  When  this  treatment  fails  and  further 
measures  are  demanded,  as  a  last  resource  an  incision  into  the  cyst  may  be  made. 

On  the  Radical  Cure  of  Hydrocele. 

It  is  not  necessary  to  review  all  the  various  plans  which  have  been  and  are  now  em- 
ployed for  the  permanent  cure  of  a  hydrocele  of  the  tunica  vaginalis.  It  will  be  more  to 
the  purpose  to  give  the  line  of  practice  which  is  most  successful  and  which  at  the  same 
time  is  very  simple,  viz.,  the  injection  of  the  cyst  with  a  solution  of  iodine.  It  is  perhaps 
nol  a  question  of  much  importance  whether  the  fluid  should  be  concentrated  or  diluted,  or 
whether  it  should  be  permanently  left  in  the  cyst  or  withdrawn  after  a  few  minutes  have 
been  allowed  for  it  to  act  upon  the  secreting  surface,  such  minor  differences  maybe  left  to 
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the  fancy  of  the  operator.  My  own  judgment  leans  towards  the  practice  of  injecting  a 
mixture  of  a  drachm  or  more  of  the  compound  tincture;  of  iodine  with  double  the  quantity 
of  water,  and  allowing  it  to  remain,  care  being  taken  that  the  canula  is  previously  well 
pushed  home  into  the  cyst,  and  that  no  iodine  solution  is  allowed  to  escape  into  the  cellular 
tissue  outside  the  sac.  By  this  practice,  a  radical  cure  is  almost  certain  to  he  secured, 
and  only  exceptionally  does  any  failure  or  evil  result  follow.  If  the  latter  occur,  it  is 
generally  due  to  the  fact,  that  a  hydrocele  lias  been  injected  when  some  inflammation  of 
the  testicle  coexists,  and  from  which  it  has  been  produced.  In  all  examples  of  hydro- 
testitis,  the  practice  of  injection  must  be  looked  upon  as  injurious,  and  is  treating  the 
result  of  a  disease,  and  not  the  disease  itself,  the  effect,  and  not  the  cause.  I  do  not  pro- 
pose to  enlarge  upon  the  other  forms  of  treatment  which  have  been  employed,  such  as 
incision,  caustic,  or  even  setons  ;  since  the  practice  I  have  advocated  is  so  simple  and  suc- 
cessful as  to  surpass  all  others.  Within  the  last  two  years  where  the  iodine  has  failed  I 
have  used  warm  water  as  an  injection.  It  answered  well,  but  set  up  more  inflammatory 
action  than  the  iodine,  indeed,  in  several  cases,  it  excited  suppuration.  Some  of  the 
Dublin  surgeons  speak  highly  of  the  practice  of  introducing  into  the  sac  of  the  tunica 
vaginalis  a  grain  or  more  of  the  biniodide  of  mercury  made  into  a  paste  with  some  gn  ase, 
and  I  have  followed  this  practice  in  some  cases  with  advantage.  I  prefer,  however,  the 
iodine  treatment.  [I  have  employed  with  much  satisfaction  the  method  proposed  by  Levis, 
who  injects  about  one  fluid  drachm  of  liquefied  crystals  of  carbolic  acid.  This  is  allowed 
to  remain,  and  on  account  of  the  local  anaesthetic  effect  of  the  drug  is  almost  painless. 
The  crystals  are  easily  deliquesced  with  a  few  drops  of  water,  or  may  be  heated.] 

Ox  Encysted  Hydrocele  of  the  Testis. 

On  examining  the  testis  of  the  adult  after  death,  it  is  by  no  means  an  uncommon  occur- 
rence to  meet  with  small  cysts  connected  with  the  epididymis.  These  may  be  single  or 
multiple,  and,  in  many  instances,  are  very  numerous.  They  are  generally  more  or  less 
pedunculated,  and  as  a  rule,  are  connected  with  the  upper  portion  of  the  epididymis,  and 
filled  with  a  clear  watery  fluid  which  contains  in  certain  cases  some  granules. 

The  pathology  of  the  formation  of  these  cysts  is  somewhat  difficult  to  understand,  and, 
surgically,  is  of  small  importance,  since  they  seldom,  if  ever,  become  of  sufficient  size  to 
cause  inconvenience,  or  to  require  any  operative  interference  ;  indeed,  they  are  rarely 
diagnosed  during  life,  and  are  only  discovered  on  post-mortem  dissection. 

Another  kind  of  cyst  is  occasionally  met  with  connected  with  the  testis,  and  in  close 
contact,  if  not  associated,  with  the  epididymis.  It  has  been  described  as  the  encysted 
hydrocele.  It  springs  from  the  same  part  as  the  smaller  cyst,  but  grows  to  much  larger 
dimensions,  and  generally  contains  a  very  different  kind  of  fluid.  Its  origin  is  as  obscure 
as  the  former.  It  enlarges  very  slowly,  does  not  give  rise  to  any  pain,  nor  produces  any 
inconvenience  other  than  that  caused  by  its  size.  It  seldom  requires  treatment  in  its 
early  stage,  and,  as  a  rule,  many  years  are  allowed  to  pass  before  interference  is  demanded, 
the  tumors  frequently  developing  for  twenty  years  or  more  before  advice  is  sought.  These 
cases  are  by  no  means  so  common  as  the  ordinary  vaginal  hydrocele — not  more  than  5 
per  cent,  of  the  cases  of  hydrocele  being  of  this  kind. 

A  cyst  is  occasionally  developed  between  the  tunica  albuginea  of  the  testis  and  the 
tunica  vaginalis  testis,  the  pathology  of  which  being  very  obscure.  Mr.  S.  Osborne  sug- 
gests, and  I  think  with  good  reason,  that  this  is  merely  an  enlargement  of  the  corpus  or 
hydatid  of  Morgagni — a  constant  structure,  existing  as  a  pedunculated  vesicle  situated 
between  the  summit  of  the  globus  major  and  the  body  of  the  testicle,  between  the  visceral 
layer  of  the  tunica  vaginalis  and  the  tunica  albuginea  ('  St.  Thomas's  Hospital  Report,' 
1874).  Cases  of  this  kind  are  described  by  Curling  and  Hutchinson.  Guy's  Museum 
contains  a  specimen.  I  know  of  no  means  of  diagnosing  their  existence.  Their  treatment 
would  be  similar  to  that  of  other  cysts. 

Symptoms  and  diagnosis  In  an  early  stage  of  encysted  hydrocele  the  diagnosis  is  not 

difficult,  as  the  cyst  usually  appears  as  a  kind  of  budding  of  the  testis  or  rather  of  the 
upper  portion  of  the  epididymis,  as  a  tense,  hard,  globular,  and,  in  some  cases,  pendent 
tumor,  more  or  less  intimately  connected  with  some  portion  of  the  spermatic  duct.  It  is 
generally  discovered  on  the  part  of  the  patient  by  accident,  and,  when  as  large  as  the 
natural  testicle,  has  been  set  down  occasionally  as  an  extra  organ. 

The  surgeon  is  not  often  consulted  in  such  a  case  in  its  early  stage;  the  tumor  having 
been  allowed  to  grow  to  an  inconvenient  size  before  advice  is  sought.  In  forming  a  diag- 
nosis, the  history  of  the  case  will  often  at  once  throw  some  light  upon  its  nature ;  and  the 
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surgeon,  in  all  probability,  will  discover  that  its  increase  has  been  extremely  slow,  twenty 
years  or  more  often  intervening  before  the  cyst  attains  anything  like  a  large  size;  these 
encysted  hydroceles  probably  never  growing  so  fast  nor  acquiring  such  dimensions  as  the 
more  common  vaginal  species. 

The  next  feature  demanding  attention  in  the  development  of  these  cysts  is  their  shape 
and  outline,  which  are  often  rather  striking.  They  never  in  their  early  stage,  and  rarely 
at  any  time  assume  the  appearance  of  ordinary  vaginal  hydrocele,  and  almost  always 
maintain  a  globular  outline. 

The  position  of  the  testis  in  its  relation  to  the  cyst  next  claims  attention,  and  a  marked 
difference  exists  between  the  encysted  and  the  vaginal  hydrocele.  In  the  latter,  as  a  rule, 
it  is  to  be  found  at  the  posterior  part  of  the  sac — when  the  tumor  is  small  towards  its 
lower,  when  large  towards  its  upper  part.  In  the  former,  or  encysted,  it  is  to  be  found  in 
front,  at  one  side,  or  below,  and  rarely  at  the  posterior  part.  The  reason  for  this  is  easily 
explained.  The  cyst  is  usually  connected  with  the  epididymis  which  normally  lies  at  the 
posterior  part  of  the  gland. 

The  nature  of  the  cystic  contents  differs  also  in  many  points  from  the  fluid  of  a  vaginal 
hydrocele,  and  is  very  characteristic.  In  the  vaginal  hydrocele  the  fluid  has  been  de- 
scribed as  being  generally  (dear,  like  the  serum  of  the  blood,  more  or  less  albuminous,  of 
a  straw  color,  and,  at  times,  spontaneously  coagulable,  blood  and  cholesterin  being  also 
occasional  elements.  In  the  fluid  of  an  encysted  hydrocele,  none  of  these  elements  are 
generally  present;  but,  as  a  rule,  is  a  limpid,  slightly  saline  liquid,  more  or  less  watery 
or  opalescent,  as  if  mixed  with  milk,  always  containing  some  granules  in  suspension,  and 
frequently  spermatozoa.  Cystic  hydrocele  differs  from  the  vaginal  in  the  slowness  of  its 
growth,  its  globular  outline,  the  anterior  position  of  the  testicle,  and  the  nature  of  its 
cystic  contents. 

The  origin  of  the  spermatozoa  in  these  cysts  is  a  point  of  peculiar  interest,  and  has 
been  a  disputed  point  with  pathologists  for  many  years.  Mr.  Curling's  investigations  on 
this  subject  have  proved,  that  in  some  instances,  their  presence  is  certainly  due  to  the 
rupture  of  one  of  the  spermatic  tubes  which  pass  over  and  are  in  close  connection  wdth 
the  walls  of  the  cyst — this  rupture  taking  place  generally  from  an  injury,  and  being 
indicated  by  some  rapid  increase  in  the  size  of  the  cyst.  Mr.  Curling  has  shown  that  this 
history  was  given  in  several  of  the  cases  in  which  spermatozoa  were  found,  and  in  some 
he  was  even  able  to  demonstrate  a  distinct  communication  between  the  cyst  and  the 

spermatic  tube.    The  following  case  tends  to  support  his  views:   Robert  P  ,  set.  60, 

came  under  my  care,  at  Guy's  Hospital,  on  December  28th,  1863,  with  an  encysted 
hydrocele  of  the  left  testicle  of  twenty  years'  growth.  The  increase  had  been  very  slow 
until  the  last  month,  when  the  tumor  had  doubled  its  normal  size,  this  rapid  growth 
having  followed  an  injury  produced  by  a  fall.  When  first  under  my  observation,  the 
scrotum  contained  an  irregular  cystic  tumor  on  its  left  side,  evidently  made  up  of  several 
cysts,  of  which  three  of  large  size  could  readily  be  distinguished,  two  being  very  tense, 
while  the  third  was  baggy.  The  testis  was  found  on  the  inner  side  of  the  tumor.  Tap- 
ping was  at  once  resorted  to,  and  the  largest  cyst  emptied,  many  ounces  of  a  milky  fluid 
being  drawn  off.  The  second  tense  cyst  was  then  tapped  through  the  same  opening,  with 
a  similar  result,  and  the  fluid  collected  in  a  distinct  glass.  The  third  cyst  was  also  tapped, 
but  in  this  the  fluid  was  quite  watery.  The  first  two  contained  an  abundance  of  sper- 
matozoa, while  the  third  did  not  contain  any.    A  good  recovery  took  place. 

The  treatment  of  encysted  hydrocele  However  interesting  the  two  forms  of  hydrocele 

which  we  have  just  been  considering  may  be,  both  in  their  pathology  and  in  their  points 
of  difference,  the  treatment  in  the  two  cases  is  practically  alike.  When  anything  is 
required  to  be  done,  simple  tapping  may  suffice,  and,  as  a  primary  measure,  it  should 
always  be  preferred;  but,  should  the  radical  cure  be  required,  the  injection  of  iodine  may 
lie  carried  out.  The  slow  growth  of  these  cysts,  however,  and  the  equally  slow  re-collec- 
tion of  their  contents,  after  tapping,  are  points  which  indicate  the  propriety  of  adopting 
the  palliative  treatment  in  the  majority  of  cases. 

On  the  spontaneous  disappearance  of  a  vaginal  hydrocele,  with  a  case  It  is  well 

known  that  in  children,  hydroceles,  as  a  rule,  disappear  spontaneously  with  little  or  no 
treatment,  but  in  adults  such  a  result  is  most  uncommon.  Messrs.  Pott,  Curling,  and 
Sir  11.  Hrodie  relate  cases  of  this  kind,  and  attempt  to  explain  the  process  by  which  such 
a  recovery  takes  place  with  more  or  less  success.  A  single  instance  of  the  kind  has 
passed  under  my  hands  for  treatment. 

Charles  ('  .  a  t.  64,  came  to  Guy's  Hospital  on  Jan.  29th,  1863,  with  a  hydrocele 

of  the  left  testis,  the  size  of  a  cocoa-nut.    It  had  been  of  two  years'  standing,  and  been 
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tapped  six  times,  having  been  under  my  care  on  each  occasion.  He  came  under  my 
notice  at  this  date,  when  I  was  about  to  leave  the  hospital,  and  I  did  no  more  than 
examine  the  parts  which  were  tense  and  painful,  telling  the  patient  to  return  to  me  in  the 
course  of  a  few  days  to  be  relieved.  When  he  came  the  following  week,  all  indication  of 
swelling  had  completely  disappeared,  the  man  assuring  me  that  he  had  gone  to  bed  t lie 
night  of  the  second  day  before  his  visit  with  a  large  tumor,  and  that  when  he  awoke  it 
had  disappeared.  He  added  also  that  on  the  following  morning  he  had  passed  a  large 
quantity  of  thin  urine.  The  patient  was  a  steady  man  and  a  widower,  and  told  his  tale 
with  all  the  appearance  of  truth  and  with  some  astonishment.  In  three  months  the  fluid 
had  re-collected,  when  he  was  tapped.    I  will  not  attempt  an  explanation  of  this  case. 

HEMATOCELE. 

As  the  term  "hydrocele"  is  applied  to  the  effusion  of  serous  fluid  into  the  sac  of  the 
tunica  vaginalis  and  of  its  tubular  prolongation  upwards  to  the  internal  ring,  as  well  as 
into  the  cysts  which  have  been  already  described  as  being  connected  with  the  testis,  so 
the  term  "  hematocele"  is  employed  to  designate  an  effusion  of  blood  into  the  same  parts. 
"We  thus  have — 

A  vaginal  and  an  encysted  hematocele  of  the  testis. 

A  diffused  and  an  encysted  hematocele  of  the  cord. 

Hematocele  may  occur  in  an  organ  which  had  not  previously  shown  any  symptom  ot 
disease,  or,  it  may  be,  associated  with  a  hydrocele.  It  may  appear  spontaneously  without 
an  injury,  or  as  the  result  of  a  blow,  strain,  or  the  tapping  of  a  hydrocele.  It  may  attack 
patients  at  any  period  of  life,  and  in  certain  rare  cases  at  a  very  early  age,  even  in  infancy. 
I  have  the  records  of  a  case  in  which  it  was  said  to  have  made  its  appearance  at  two 
years  of  age. 

In  the  notes  of  my  cases  various  causes  have  been  assigned  for  its  production.  In 
more  than  one  instance it  appeared  gradually  without  any  known  cause."  In  another 
"it  occurred  when  hard  at  work  pushing  a  wheelbarrow,  something  giving  way  with  a 
snap."  In  the  majority  it  came  on  as  an  immediate  consequence  of  a  blow,  and  in 
several  as  the  result  of  the  tapping  of  a  hydrocele.  In  all,  however,  the  result  was  the 
same — a  more  or  less  rapid  formation  of  a  tumor  in  the  position  or  neighborhood  of  the 
testicle. 

Symptoms  and  diagnosis — The  symptoms  of  a  hematocele  which  has  made  its  appear- 
ance without  any  injury  or  assigned  cause  are  very  obscure,  and  are  pretty  well  summed 
up  in  the  prominent  one  of  a  gradual  and  uniform  enlargement  of  the  organ.  The  swell- 
ing will  vary  in  shape  as  in  a  hydrocele,  but,  like  it  also,  may  present  a  more  or  less 
pyriform  outline.  The  testicle  will  always,  in  the  vaginal  hematocele  (on  careful  manip- 
ulation being  made),  be  detected  somewhere  in  the  sac,  and  usually  at  its  posterior  and 
lower  part,  the  peculiar  testicular  sensation  being  produced  by  slight  pressure. 

When  caused  by  a  sudden  strain  or  injury,  the  enlargement  will  be  more  sudden  as 
well  as  rapid,  and  be  found  to  follow  close  upon  the  receipt  of  the  accident,  while  the 
rupture  of  the  bloodvessel  may  be  announced  by  the  sensation  of  a  sudden  snap  or  giving 
way. 

The  local  symptoms  are  similar  to  those  already  described. 

The  tumor,  on  its  first  appearance,  may  be  somewhat  soft  and  obscure,  or  clear  fluctua- 
tion may  be  detected  in  it;  but  if  much  time  be  allowed  to  pass  before  coming  under 
observation,  this  fluctuation  will  not,  in  all  probability  be  made  out,  for  the  effused  blood 
rapidly  coagulates,  and  gives  rise  to  the  sensation  of  a  solid  growth.  The  sac  of  the 
hematocele,  whether  tunica  vaginalis  or  cyst,  rapidly  alters  in  character  and  becomes 
thick,  and  in  certain  cases  fibrinous,  or  even  cartilaginous;  at  first  from  the  coagulation 
of  the  fibrine  of  the  blood  upon  its  inner  surface,  and,  in  cases  of  longer  standing,  from 
distinct  inflammatory  changes  brought  about  by  the  presence  of  the  blood  acting  as 
foreign  matter.  In  some  instances  this  thickening  of  the  cyst  is  very  great,  even  to  the 
extent  of  half  an  inch. 

When  a  hematocele  has  followed  upon  a  hydrocele,  there  will  usually  be  a  sudden 
enlargement  of  the  part  after  the  strain  or  injury,  accompanied  with  more  or  less  pain, 
this  pain  apparently  depending  upon  the  amount  of  distension  to  which  the  cyst  has  been 
subjected.  If  it  follows  the  operation  of  tapping,  it  will,  as  a  rule,  be  recognized  by  the 
escape  of  more  or  less  blood  or  bloody  fluid  at  the  time  of  operation,  and  the  rapid  refill- 
ing of  the  hydrocele  sac  or  cyst  with  a  more  solid  and  opaque  material. 

To  form  a  correct  diagnosis  of  hematocele  the  history  of  the  case  is  most  important  ; 
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indeed,  more  so  than  the  local  symptoms,  for  it  is  certainly  true,  that  by  the  latter  alone, 
in  some  instances,  it  is  almost  impossible  to  make  out  the  true  nature  of  the  affection. 

]iy  way  of  summary  it  may  be  stated  that  a  hematocele  is  usually  a  uniformly  smooth, 
tense,  ami  non-transparent  tumor,  with  an  indistinct  sensation  of  fluctuation,  but  with 
distinct  evidence  of  testicular  pain  on  pressure.  It  maybe  accompanied  with  pain  during 
the  early  period  of  the  affection  from  the  distension  of  the  cyst,  but  not  at  a  later  date,  or 
during  its  chronic  stage,  unless  softening  down.  As  time  passes,  it  will  become  harder, 
if  no  symptoms  of  inflammation  show  themselves ;  but  on  their  manifestation,  evidence 
of  suppuration  will  soon  appear,  for  hematoceles  have  not,  as  a  rule,  a  disposition  to 
remain  quiet  like  hydroceles,  but  tend  to  open  outwards  by  the  breaking  up  of  the  coagu- 
lated blood  which  has  been  effused,  and  the  inflammatory  process. 

The  symptoms  which  indicate  the  presence  of  a  hematocele  of  tltc  spermatic  cord  are 
somewhat  similar  to  those  already  described  for  vaginal  hematocele,  the  difference  in 
locality  being  remembered.  It.  is  generally  produced  by  a  blow  or  strain,  as  in  the  ordi- 
nary vaginal  hematocele.  It  can  be  diagnosed  by  the  suddenness  of  its  appearance,  or 
the  suddenness  of  the  enlarged  hydrocele  sac,  by  the  opacity  of  the  swelling  and  tendency 
to  consolidation  which  it  possesses,  also  by  the  accompanying  ecchymosis  of  the  parts. 
Cases  are  recorded  by  Bowman,  Curling,  and  others,  in  which  this  disease  obtained 
enormous  dimensions,  but  such  examples  are  very  rare  ;  the  affection  being  very  un- 
common. 

On  the  source  of  the  blood  A  very  common  question  with  students  is,  as  to 

the  origin  of  the  blood  in  these  cases  of  hamratocele,  and  in  the  spontaneous  cases  and 
those  following  a  strain  or  injury  with  an  apparently  sound  testis,  this  question  is  difficult 
to  answer  with  certainty  of  accuracy.  There  can  be  little  doubt,  however,  that  a  distinct 
rupture  of  some  of  the  vessels,  probably  veins,  which  ramify  upon  the  body  of  the  testis, 
or  on  the  tunica  vaginalis,  must  have  taken  place. 

When  occurring  upon  a  hydrocele  or  after  the  operation  of  tapping,  it  is  probably  due 
to  the  distinct  rupture  or  perforation  of  one  of  the  large  veins  which  ramify  outside  the 
tunica  vaginalis,  into  its  interior,  or  of  one  belonging  to  the  body  of  the  testis. 

Scarpa  relates  a  case  of  hematocele  in  which  the  spermatic  artery  was  wounded,  and 
Sir  A.  Cooper  another  in  which  a  distinct  rent  in  the  tunica  vaginalis  was  found  on  dis- 
section.   This  latter  condition  is  probably  the  most  common. 

Treatment — The  treatment  of  hemorrhage  into  the  tunica  vaginalis  testis,  or  cord, 
differs  in  no  respect  from  the  treatment  of  hemorrhage  into  any  other  part  of  the  body. 
In  the  very  earliest  period  of  its  occurrence,  rest  in  the  horizontal  posture,  with  the  testi- 
cles well  raised  and  the  application  of  ice  or  cold  lotion  are  the  most  efficient  means  to 
arrest  the  flow  of  blood  and  x-elieve  pain.  By  such  means,  the  blood  may  also  be  reab- 
sorbed and  all  future  mischief  prevented.  Should  the  blood,  however,  remain  fluid  for  a 
long  time,  and  no  symptoms  of  reabsorption  or  of  inflammatory  action  manifest  themselves, 
it  is  a  sound  practice  to  draw  off  the  fluid  contents  with  a  trocar  and  canula.  1  have  had 
a  case  in  winch  this  course  was  adopted  with  good  effect. 

If  signs  of  inflammation  appear  soon  after  its  occurrence,  cold  lotions  and  leeches,  with 
the  aid  of  saline  purgatives,  may  occasionally  be  found  efficient  in  arresting  its  progress, 
and  to  allow  of  the  subsequent  reabsorption  of  the  effused  blood.  But  should  symp- 
toms of  suppuration  show  themselves,  or  of  the  softening  down  of  the  coagula,  a  free 
incision  into  the  cyst  or  tunica  vaginalis  is  the  only  sound  practice,  the  whole  semi-solid 
contents  being  thoroughly  turned  out,  and  the  interior  of  the  sac  allowed  to  granulate. 
In  old  and  chronic  cases,  with  thickened  sac  walls,  the  same  treatment  is  also  effectual. 
1  possess  the  records  of  many  cases  in  which  this  plan  was  carried  out  with  marked 
benefit.  In  one  case  of  only  four  months'  duration,  and  in  another  of  twenty-nine  years, 
in  which  the  tunica  vaginalis  was  at  least  half  an  inch  thick,  and  in  both,  a  good  recovery 
followed.  I  need  hardly  add  that  excision  is  rarely  called  for  in  the  treatment  of  these 
cases,  although  owing  to  difficulties  in  the  diagnosis  it  may  occasionally  have  been  had 
recourse  to.  I  have  seen  several  such  instances,  but  beyond  the  loss  of  the  organ  no  evil 
resulted.  In  old  cases  of  hematocele  in  aged  subjects,  the  practice  of  excision  is  prob- 
ably the  best ;  but  in  the  young  and  middle-aged  it  cannot  be  advised.  The  treatment  of 
hsematocele  of  the  cord  is  to  be  conducted  on  similar  principles. 
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ON  DISEASES  OF  THE  TESTICLE. 

On  Inflammation  of  the  Testicle. 

Under  the  term,  Orchitis,  most  authors  have  been  in  the  habit  of  including  the  inflam- 
mation of  two  distinct  portions  of  the  testicle,  and  of  mixing  up  the  symptoms  of  the  two 
affections  to  the  prevention  of  a  sound  and  clear  understanding  of  the  subject.  In  this 
chapter  I  shall  attempt  to  separate  the  two,  and  described  inflammation  of  the  epididymis 
as  one  affection,  and  inflammation  of  the  true  secreting  gland  as  another,  calling  the 
former  epididymitis,  and  the  latter  orchitis.  In  certain  cases,  it  is  true,  both  structures 
are  involved  in  the  inflammatory  action,  and  to  this  state  I  shall  apply  the  term  testitis ; 
the  three  words  accurately  indicating  the  true  seat  of  the  malady,  and  their  use,  conse- 
quently, tending  to  facilitate  its  better  study. 

All  surgeons  will  be  ready  to  admit  the  distinctness  of  these  two  parts,  anatomically 
and  physiologically,  viz.,  the  epididymis  and  the  gland.  It  is  as  well  also  to  acknowledge 
that  pathologically  they  are  constantly  divided,  and  I  am  certain  that,  to  the  student  of 
the  affections  of  this  organ,  such  a  division  tends  to  a  more  ready  discrimination  and 
appreciation  of  the  several  diseases  of  the  testicle. 

As  a  preliminary  to  the  more  special  clinical  and  pathological  consideration  of  these 
diseases,  the  following  observations  of  Sir  J.  Paget,  as  given  by  Curling,  upon  the  devel- 
opment of  the  epididymis  and  testis  may  be  read  with  interest  and  advantage. 

Sir  J.  Paget  observes  that,  in  the  normal  course  of  human  development,  the  proper 
genital  organs  are  in  either  sex  developed  in  two  distinct  pieces,  namely,  the  part  for  the 
formation  of  the  generative  substance,  the  testicle  or  ovary,  and  the  part  for  the  convey- 
ance of  that  substance  out  of  the  body,  the  seminal  duct  or  ovi-duct.  The  testicle  or 
ovary,  as  the  case  may  be  (and  in  their  earliest  periods  they  cannot  be  distinguished)  is 
formed  on  the  inner  concave  side  of  the  corpus  Wolffian u in,  and  the  seminal  or  ovi-duct, 
which  is  originally  an  isolated  tube  closed  at  both  extremities,  passes  along  the  outer 
border  of  that  body  from  the  level  of  the  formative  organ  above,  to  the  cloaca  or  common 
sinus  of  the  urinary,  genital,  and  digestive  systems  below.  The  perfection  of  develop- 
ment is  attained  only  by  the  conducting  tube  acquiring  its  just  connections  at  once  with 
the  formative  organ,  and  through  the  medium  of  the  cloaca  with  the  exterior  of  the  body. 
The  sexual  character  is  first  established  when,  in  the  male,  the  formative  and  conducting 
organs  become  connected  by  the  development  of  intermediate  tubes  which  constitute  the 
epididymis  ;  or  when,  in  the  female,  a  simple  aperture  is  formed  at  the  upper  extremities 
of  the  conducting  tube,  and  is  placed  closely  adjacent  to  the  formative  organ.  In  both 
sexes  alike  the  lower  extremities  of  the  conducting  tubes  first  open  into  the  common 
cloaca,  and  subsequently,  when  that  cavity  is  partitioned  into  bladder  and  rectum,  or 
bladder,  vagina,  and  rectum,  they  acquire  in  each  their  just  connections,  and  become  in 
the  male,  the  perfect  vasa  deferentia,  and,  in  the  female,  Fallopian  tubes  and  uterus." 

I  will  remind  the  student  that  the  epididymis  naturally  forms  the  posterior  and  outer 
part  of  the  testicle,  and  the  secreting  portion  or  true  gland,  the  anterior ;  that  the  former 
in  a  perfectly  healthy  state  is  only  indistinctly  felt,  the  vas  deferens  on  being  traced  down- 
wards from  the  cord  losing  itself  as  it  were  in  this  part.  The  body  of  the  gland  can 
always  be  made  out  by  its  smooth  and  elastic  globular  form. 

On  Epididymitis,  or  Inflammation  of  the  Seminal  Duct. 

Inflammation  of  the  epididymis  may  be  caused  by  some  local  inguinal  injury,  or  the 
pressure  of  a  truss,  but  as  a  rule  it  is  a  consecutive  affection,  and  occurs  in  association 
with  gonorrhoea,  or  as  the  result  of  some  irritation  of  the  prostatic  urethra,  such  as  the 
presence  of  a  calculus,  or  the  passage  of  a  sound  or  lithotrite.  It  is  due  to  an  extension 
of  inflammation  from  the  urethra  down  the  vas  deferens  to  the  epididymis,  and  is  an 
inflammation  of  the  seminal  duct  and  not  of  the  seminal  gland.  It  generally  comes  on 
suddenly,  and  is  attended  with  considerable  pain  ;  a  marked  enlargement  of  the  epididy- 
mis or  posterior  part  of  the  testicle  forming  its  chief  local  symptom.  It  is  constantly  pre- 
ceded by  severe  pain  in  the  anal  and  iliac  foss®,  and  accompanied  by  special  tenderness 
of  the  part,  this  tenderness  being  readily  traceable  up  the  cord,  which  is  occasionally 
swollen  and  cedematous.  It  is  usually  attended  with  oedema  and  redness  of  the  scrotum 
over  the  inflamed  tube. 

The  enlargement  of  the  epididymis  is  very  rapid,  and  in  some  instances  very  great. 
It  invariably  assumes  a  special  outline  when  uncomplicated,  that  is,  when  confined  to  this 
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special  part,  the  epididymis  appearing  of  a  boat  or  truncated  lialf-moon  shape,  holding 
the  body  of  the  testicle  in  its  concavity.  The  lower  portion  of  this  body  is  usually  the 
most  enlarged,  being  composed  of  the  greater  number  of  the  convolutions  of  the  tubes, 
and  consequently  containing  more  connective  tissue,  since  it  is  from  the  infiltration  with 
inflammatory  effusion  of  this  connective  tissue  around  the  inflamed  seminal  duct  that  this 
enlargement  is  produced. 

The  affection  generally  is  acute,  comes  on  suddenly,  runs  a  rapid  course,  and  is  accom- 
panied in  most  patients  by  some  constitutional  disturbance.  In  some  subjects  this  is  very 
severe,  while  in  others  it  is  of  a  milder  description,  the  sharpness  of  the  inflammation  and 
the  peculiarity  of  the  patients  influencing  the  severity. 

It  is  at  times,  however,  complicated  with  other  conditions,  such  as  an  inflammation  of 
the  true  secreting  portion  of  the  testicle,  but  this  complication  invariably  occurs  as  a  secon- 
dary symptom,  and  is  produced  by  the  direct  extension  of  -the  disease  from  the  seminal 
duct  to  t lie  gland.  I  have  never  seen  a  genuine  orchitis  or  inflammation  of  the  seminal 
gland  as  a  result  of  gonorrhoea,  except  as  an  extension  of  the  inflammation  from  the  epi- 
didymis, and  it  is  in  quite  exceptional  examples  of  this  affection  that  the  body  of  the 
testicle  is  ever  involved. 

When  the  gland  itself  is  inflamed,  the  diagnosis  is  readily  made,  the  enlargement  and 
great  tenderness  of  the  part  clearly  indicating  what  is  the  matter.  The  whole  organ  pre- 
sents an  expanded  but  flattened  aspect,  the  swelling  of  the  epididymis  posteriorly,  and  of 
the  body  of  the  testis  anteriorly  producing  this  peculiar  laterally  flattened  outline.  The 
two  inflamed  parts  will,  however,  be  always  felt  distinct  from  each  other,  and  can  be 
readily  distinguished.  There  is,  however,  a  second  complication  of  epididymitis,  more 
coinmon  than  that  just  described,  which  is,  the  effusion  of  fluid  into  the  tunica  vaginalis 
or  the  production  of  an  acute  hydrocele,  and  I  am  disposed  to  think,  that  it  is  this  appa- 
rent swelling  of  the  organ  which  has  given  rise  to  the  mistaken  idea,  that  true  testitis  is  a 
common  affection  after  gonorrhoea.  The  enlargement  of  the  organ  from  such  a  condition 
is,  however,  very  different  from  that  already  described  as  due  to  an  inflamed  gland.  It 
is  more  globular,  tense,  and  elastic  ;  it  is  certainly  equally  painful  with  that  affection,  but 
its  true  nature  can  be  readily  made  out  by  its  translucency,  and  the  presence  of  fluctuation 
on  palpation.  It  is  the  result  of  a  direct  extension  of  the  inflammation  from  the  epididy- 
mis to  the  tunica  vaginalis,  and  the  following  explanation  of  its  occurrence  by  Gendrin, 
as  given  by  Curling,  who  assents  to  its  soundness,  seems  most  satisfactory,  since  it  is 
certainly  borne  out  by  clinical  observation.  He  says  "  when  the  subserous  cellular  tissue, 
which  always  participates  in  the  inflammation  of  a  serous  membrane,  penetrates  into  the 
interior  of  an  organ,  it  becomes  a  ready  means  of  communicating  the  inflammatory  action, 
but  when  the  contiguous  organ  in  subjacent  parts  is  of  a  different  structure  from  that  of 
the  cellular  tissue,  the  extension  of  inflammation  inwards  is  checked.  Thus,  in  the  case 
of  the  inflamed  tunica  vaginalis,  the  cellular  tissue  readily  transmitted  the  morbid  action 
to  the  epididymis,  but  the  tunica  albuginea  arrested  its  progress  to  the  body  of  the  testicle, 
and  this  explains  the  fact  that,  after  inflammation  of  the  tunica  vaginalis  excited  by 
injection,  the  body  of  the  gland  is  rarely  found  to  suffer.  On  the  other  hand,  the  epididy- 
mis is  seldom  attacked  with  inflammation  without  the  disease  being  quickly  propagated 
to  the  tunica  vaginalis."  The  hydrocele,  as  a  rule,  however,  disappears  as  the  disease 
subsides  in  the  epididymis,  it  being  exceptional  for  the  former  condition  to  remain  when 
its  cause  has  been  removed.  As  a  consequence  of  this  epididymitis,  it  is  by  no  means 
uncommon  for  a  considerable  thickening  of  the  seminal  ducts  and  of  their  surrounding 
cellular  tissue  to  remain  for  many  weeks  or  even  months.  In  the  majority  of  cases,  how- 
ever, this  result  does  not  take  place,  for  in  the  healthy  subject  there  is  every  reason  to 
believe,  that  with  the  inflammation  all  effusion  disappears,  and  the  organ  is  left  as  sound 
as  it  was  before.  In  the  cachectic  patient  this  happy  event  does  not,  however,  always 
take  place,  and  more  or  less  thickening  of  the  inflamed  part  will  generally  be  observed, 
the  epididymis  feeling  indurated  and  enlarged,  and  in  parts  nodulated  and  cordy.  It  has 
been  a  disputed  point  by  pathologists  whether  this  condition  ever  leads  to  an  atrophy  or 
destruction  of  the  testicles,  or  whether  it  has  any  influence  upon  the  true  function  of  the 
organ  in  causing  sterility,  and  upon  this  point  I  have  no  positive  facts  to  adduce,  though 
I  have  certainly  seen  a  wasting  of  the  glandular  structure  of  the  testicles  after  inflamma- 
tion, the  result  of  an  epididymitis.  In  one  instance,  I  witnessed  inflammation  of  the 
body  of  the  testis  in  a  young  man  who  married  at  a  time  when  he  had  a  marked  indura- 
tion of  the  epididymis,  the  result  of  an  attack  of  inflammation  some  months  previously. 
1  entirely  attributed  the  inflammation  in  his  case  to  the  retention  of  seminal  secretion  from 
the  obstruction  to  the  seminal  duct  the  result  of  the  old  epididymitis,  since  we  know  that 
44 
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all  ducts  or  canals,  when  surrounded  by  organized  inflammatory  products,  are  liable  to 
obstruction  or  stricture,  and  it  is  only  right  to  believe,  that  the  spermatic  ducts  are  obedient 
to  the  same  law,  although  this  result  may  not  be  very  common. 

On  the  dictum  of  Sir  A.  Cooper,  it  has  generally  been  asserted,  that  the  left  testis  is 
more  often  attacked  in  cases  of  epididymitis  than  the  right,  but  Mr.  Curling,  in  his  admi- 
rable treatise  on  the  testes,  disproved  the  truth  of  this  assertion  and  showed  that  in  L38 
cases  of  this  affection  the  right  testis  was  the  seat  of  the  disease  in  78  examples,  the  left 
in  49,  and  both  glands  in  11.  My  own  figures,  too,  bear  out  the  truth  of  these  conclusions, 
for  out  of  73  consecutive  examples  of  epididymitis,  35  were  of  the  right  organ,  25  of  the 
left,  4  double,  while  in  9  the  fact  was  not  stated.  The  right  organ  is,  therefore,  more 
often  affected  than  the  left,  while  in  hydrocele,  the  left  side  is  the  most  frequent  seat  of 
disease. 

With  respect  to  the  cause  of  the  disease  I  took  some  pains  during  the  eight  years  I  was 
registrar  at  Guy's  to  find  out  if  the  general  opinion  was  correct  that  the  epididymitis 
usually  supervened  on  the  disappearance  of  the  urethral  discharge,  and  was  relieved  on  its 
reappearance  ;  or,  if  it  could  not  be  traced  to  any  peculiarity  in  the  treatment  of  the  gonor- 
rhoea, to  any  neglect,  or  other  cause.  I  have  to  confess  that  I  was  not  able  to  connect 
these  phenomena  in  any  way,  as  the  epididymitis  made  its  appearance  during  all  stages  of 
the  complaint,  and  under  every  kind  of  condition  ;  when  injections  were  employed,  and 
when  they  were  not,  when  copaiba  and  cubebs  had  been  taken,  and  when  they  had  not, 
although  in  some  cases  the  diminution  of  the  discharge  and  appearance  of  the  epididymitis 
were  coincident ;  but  such  a  result  is  only  consistent  with  the  general  rule,  that  an  inflam- 
mation set  up  in  one  part  tends  to  relieve  an  inflammation  existing  in  another,  and  more 
particularly  in  a  neighboring  tissue.  The  disease,  however,  appeared  in  a  majority  of 
cases  of  neglected  gonorrhoea,  and  in  others,  in  which  strong  injections  had  been  reck- 
lessly employed  ;  but  more  particularly  in  the  cachectic  and  irregularly  living  patients 
who  had  been  utterly  regardless  of  their  affection,  and  taken  no  means  to  keep  the  testes 
well  suspended. 

Treatment  of  epididymitis  The  treatment  of  this  affection  must  depend  upon 

the  intensity  of  the  inflammation  and  the  severity  of  the  local  and  constitutional  symptoms 
which  it  produces.  Rest  in  the  horizontal  posture  with  elevation  of  the  testes  or  even  of 
the  pelvis,  active  purgatives,  with  saline  medicines  combined  in  acute  cases  with  tartar 
emetic  or  colchicum  wine  are  advantageous  ;  the  local  application  of  ice,  hot  poppy  fomen- 
tations, or  swathing  the  parts  in  cotton-wool, 
are  often  sufficient  to  check  the  disease  at  its 
onset,  and  prevent  its  passing  into  a  chronic 
stage.  It  is  also  a  wise  measure  to  administer 
an  opiate  at  night.  When  the  local  symptoms 
and  pain  are  very  severe,  leeches  may  be  ap- 
plied to  the  neck  of  the  tumor,  or  one  of  the 
turgid  veins  in  the  scrotum  opened.  The  use 
of  mercury  does  not  appear  to  be  of  much 
\alue,  except  as  a  purge. 

If  the  patient,  however,  from  social  reasons, 
objects  or  is  unable  to  keep  at  rest,  the  parts 
must  be  well  supported  by  a  suspensory  band- 
age, and  a  very  efficient  suspensor  is  formed 
by  a  handkerchief  folded  crossways  in  a  tri- 
angle, the  apex  of  which  is  well  braced  up 
posteriorly  by  a  piece  of  tape,  or  bandage,  and 
the  base  attached  firmly  to  a  band  brought 
round  the  wrist.  The  same  treatment  must 
then  be  pursued  as  we  have  already  indicated. 
(Fig.  425.) 

The  treatment  by  compression,  by  means  of 
strapping  or  an  india-rubber  bag  has  also  been  strongly  advocated.  I  have  used  it  but 
little  in  the  acute  affection,  although  in  the  more  chronic  or  subacute,  when  the  disease 
has  passed  into  an  inactive  stage  and  little  remains  behind  but  the  product  of  the  inflam- 
matory process,  the  treatment  by  pressure  appears  very  valuable,  indeed,  more  so  than 
any  with  which  I  am  acquainted  ;  nothing  tending  more  to  hasten  the  absorption  ot  the 
inflammatory  product.    (Fig.  431.) 

Vidal's  plan  of  puncturing  the  tunica  vaginalis  or  even  the  testis  itself  has  been  freely 
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Strapping  the  testicle. 
(Velpeau.)] 
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practised  by  some  English  surgeons,  and  Mr.  H.  Smith  speaks  highly  of  its  value.  I 
have,  however,  never  seen  a  case  calling  for  so  severe  a  measure.  When  tension  exists 
an  incision  into  the  tunica  vaginalis  may  be  made  with  impunity,  but  1  should  hesitate  to 
puncture  the  testicle  unless  suppuration  were  present. 

If  mercury  is  ever  needed  in  this  affection,  it  is  at  the  chronic  stage,  for  as  its  power, 
doubtless,  lies  in  its  tendency  to  produce  disintegration  of  inflammatory  products,  so  it 
prevents  the  organization  and  subsequent  contraction  of  such  in  and  around  the  spermatic 
ducts  which  produces  the  special  evil  effects  of  epididymitis.  When  I  have  had  occasion 
to  use  it,  I  have  done  so  as  an  ointment  applied  with  pressure  to  the  part,  but  how  far  the 
good  results  which  I  have  had  from  the  practice  has  been  due  to  the  pressure  alone  I  am 
unable  to  say.  Of  late,  I  have  been  accustomed  to  employ  simple  pressure  in  these  cases, 
and  have  no  reason  to  believe  my  success  has  been  less  favorable  than  previously. 

If  suppuration  takes  place  as  a  consequence  of  epididymitis,  a  result  which  occasionally 
happens,  it  is  well  to  open  the  abscess  early,  and  freely,  as  by  such  a  practice  the  dis- 
charge finds  easy  vent,  and  the  formation  of  sinuses  is  prevented.  Water  dressing  to  the 
part,  and  the  use  of  the  suspensory  bandage  are  the  best  subsequent  local  means,  while 
tonics  and  good  living  are  generally  required. 

On  Acute  Orchitis  or  Inflammation  of  the  Seminal  Gland. 

Orchitis  or  inflammation  of  the  seminal  gland  as  an  acute  affection,  for  the  most  part, 
occurs  as  the  result  of  an  injury,  but  appears  at  times  spontaneously  without  any  such 
cause,  and  more  particularly  in  connection  with  parotiditis  or  mumps.  It  may,  too,  be 
due  .to  an  extension  of  inflammation  from  the  epididymis  or  spermatic  duct,  but  it  rarely, 
if  ever,  takes  place  as  a  primary  affection  in  connection  with  gonorrhoea. 

Acute  orchitis  may  also  attack  the  gland  in  its  descent  into  the  scrotum,  and  the  fol- 
lowing case  illustrates  this  fact:   Robert  H  ,  aet.  12,  was  brought  to  me  at  Guy's 

Hospital  on  June  20,  1859  ;  and  as  he  walked  into  the  room  it  was  at  once  observed,  that 
his  body  was  bent  unusually  forward,  and  his  movement  much  restrained.  The  right 
testicle  not  having  descended  from  the  abdomen  could  not  be  felt,  and  the  left  had  first 
shown  itself  at  the  external  ring  three  days  before  the  boy's  application.  Pain  in  the 
groin,  extended  upwards  towards  the  loin,  having  been  experienced  for  two  weeks  pre- 
viously. The  testicle,  which  had  passed  down  the  canal  and  partially  through  the  external 
ring  was  about  as  big  as  an  egg,  and  remarkably  tender.  The  horizontal  posture  was 
ordered  to  be  maintained,  with  the  thigh  flexed,  and  cold  lotion  or  ice  applied.  In  three 
days,  the  symptoms  had  somewhat  abated,  and  at  the  end  of  the  week  the  swelling  was 
much  less.  On  July  11th,  or  the  twenty-first  day  after  coming  under  observation,  the 
testicle  had  passed  the  external  ring,  although  resting  close  to  it  in  the  scrotum.  In 
another  week,  all  pain  had  subsided  ;  the  testis  was  free,  and  the  patient  disappeared  from 
observation,  being  quite  well. 

On  August  16th,  1871,  I  saw  with  Mr.  Forman,  of  Stoke  Newington,  a  boy,  ast.  14, 
with  acute  inflammation  of  the  left  testis,  which  was  at  the  internal  ring.  It  was  accom- 
panied with  such  severe  local  and  abdominal  pain,  constipation,  and  vomiting,  as  to  lead 
Mr.  Forman  to  suspect  the  presence  of  a  hernia.  I  saw  the  patient  with  these  symptoms, 
and  finding  an  inflamed  painful  inguinal  swelling  the  size  of  an  egg,  I  explored  it  with  a 
scalpel,  and  discovered  the  tunica  vaginalis  filled  with  pus  and  a  small  undeveloped  testis. 
All  the  symptoms  speedily  subsided  after  the  operation,  and  a  good  recovery  ensued. 

The  symptoms  of  acute  orchitis  are  very  marked  and  its  diagnosis  easy,  for  the  rapid 
enlargement  of  the  body  of  the  gland,  its  flattened  oval  form,  and  extreme  tenderness,  are 
very  characteristic.  The  patient  will  complain  of  its  weight,  and,  if  standing,  will  pro- 
bably assume  a  bent  posture.  The  disease  will  be  accompanied  by  extreme  local  tender- 
ness, and  pain  of  a  dull,  aching  character  which  passes  up  the  loins,  round  the  hips,  and 
often  down  the  thighs.  The  scrotum  will  probably  manifest  some  symptoms  of  inflam- 
mation, such  as  swelling,  redness,  heat,  and  increased  vascularity.  In  exceptional  exam- 
ples there  will  be  some  effusion  of  fluid  into  the  tunica  vaginalis,  but  this  complication  is 
not  so  common  after  acute  orchitis  as  after  epididymitis,  for  reasons  which  have  been 
already  given. 

The  constitutional  symptoms  will  be  those  of  gentle  irritative  fever,  and  vary  according 
to  the  susceptibility  of  the  subject  of  the  disease,  in  some  cases  being  very  severe,  and  in 
others  less  so. 

As  a  rule,  it  may  also  be  asserted,  that  acute  orchitis  tends  towards  recovery  and  seldom 
terminates  in  suppuration,  unless  it  be  of  the  tubercular  form,  or  affecting  very  cachectic 
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patients.    In  one  known  example,  it  ended  in  gangrene  of  the  part.    This  c:ise  was 
recorded  by  the  late  Mr.  Harvey  Ludlow  in  his  unpublished  Jacksonian  prize  essay.  It 
was  under  the  care  of  Mr.  Stanley,  who  was  induced  to  cut  into  the  gland  from  the 
severity  and  obstinate  character  of  the  pain,  and  a  black  gan- 
[Fig.  427.  grenous  cavity  was  exposed,  which  was  seen  alter  death  to 

have  occupied  half  the  organ.    I  have  the  records  of  a  case  in 
which  the  patient  stated  that  one  testicle  sloughed  out  after 
inflammation  six  months  previously;  the  man  came  under  treat- 
ment for  inflammation  of  the  other.    The  termination  by  sup- 
puration, however,  occasionally  takes  place,  and  numerous  are 
the  examples  of  this  condition  which  I  possess.    These  cases 
may  also  at  times  end  favorably,  the  abscess  healing  without 
any  evil  result,  but  too  frequently  the  discharge  of  the  abscess 
ends  in  what  has  been  variously  described  as  benign  fungus  of 
the  testis,  granular  swelling,  or  hernia  testis.    The  latter  is  the 
most  correct  and  intelligible  name,  the  affection  being  the  re- 
Hernia  of  the  testicle  su^  °^  rul)ture  or  ulceration  of  the  tunica  albuginea,  and  the 
furling.)]                gradual  extrusion  or  hernia  of  the  tubuli  of  the  gland,  the  ex- 
truded gland   being  covered  with  granulations.     The  true 
nature  of  this  affection  was  first  described  by  Sir  W.  Lawrence  in  1808,  '  Edinburgh  Med. 
and  Surg.  Journal,'  vol.  iv,  p.  257. 

Acute  orchitis  as  a  consequence  of  parotiditis  or  mumps  is  a  well-recog- 
nized affection,  although  it  may  be  difficult  to  explain  the  connection  between  the  two. 
It  is  described  by  some  as  a  kind  of  metastasis,  but  there  are  no  published  facts  tending 
to  support  this  view  ;  no  one,  however,  being  disposed  to  deny  that  the  one  affection  occurs 
in  connection  with  the  other.  The  disease  is  not  usually  very  severe,  and  commonly 
passes  away  with  little  treatment,  leaving  the  testicle  generally  sound,  few  cases  being 
recorded  of  atrophy  of  the  glands  attributable  to  this  disease.  The  symptoms  are  precisely 
similar  to  those  already  described,  and  need  no  further  illustration. 

Treatment  of  acute  orchitis  The  ordinary  principles  of  treatment  applicable 

to  local  inflammation  in  general  are  to  be  acted  on  in  the  treatment  of  this  affection. 
Rest  in  the  horizontal  posture  with  elevation  of  the  parts  and  warm  fomentations  are 
essential  points  for  observation  ;  leeching  the  groin  or  local  venesection,  and  saline  purga- 
tives with  sedatives  are  the  chief  remedies.  The  disease  has  a  tendency  to  get  well  by 
itself,  and  unless  badly  treated  or  neglected,  or  attacking  very  cachectic  subjects,  this  will 
generally  be  attained.  In  extremely  severe  examples,  when  the  inflammation  runs  high, 
tartar  emetic  in  full  doses  is  a  most  valuable  drug ;  while  colchicum,  in  half-drachm  doses 
of  the  wine,  with  saline  purgatives,  often  acts  like  a  charm.  Opium  in  full  doses  may 
also  be  given  where  pain  is  severe,  and  constitutional  disturbance  great.  An  acute 
attack,  however,  generally  runs  its  course  in  about  ten  days,  and  seldom  ends  otherwise 
than  well.    At  other  times,  the  local  application  of  ice  is  most  beneficial. 


On  Chronic  Orchitis. 

Chronic  inflammation  is  the  most  common  of  the  true  disease  of  the  seminal  gland, 
and  may  follow  the  acute  affection  or  an  injury,  but  most  frequently  it  is  induced  by  some 
special  constitutional  condition,  such  as  gout,  tuberculosis,  and  more  particularly  syphilis. 

The  general  symptoms  of  chronic  orchitis,  from  whatever  cause,  are  much  alike,  although 
they  differ  in  some  minor  but  important  points.  In  the  syphilitic  affection,  the  symptoms 
are  somewhat  peculiar,  and,  as  its  diagnosis  is  important,  it  will  receive  special  considera- 
tion. The  subject  will  consequently  be  divided  for  consideration  into  the  ordinary  forms 
of  chronic  orchitis  and  syphilitic  orchitis.  Chronic  inflammation  of  the  testicle  comes  on 
most  insidiously,  and  unless  it  follows  an  acute  attack,  is  so  unmarked  by  any  special 
symptom,  and  unaccompanied  by  pain,  that  it  is  often  only  by  the  increased  size  of  the 
gland  that  the  patient  is  induced  to  seek  advice.  In  some  cases,  however,  this  swelling 
is  accompanied  by  pain  of  a  dull  and  aching  character.  In  the  early  stage  of  the  disease 
the  gland  may  be  more  or  less  painful  on  manipulation,  but  in  a  more  advanced  condition, 
or  in  a  very  chronic  case,  no  local  pain  will  be  experienced  even  on  somewhat  rough  ma- 
nipulation, and  in  these  examples  even,  on  firm  pressure,  the  ordinary  testicular  sensation 
will  fail  to  be  excited.  The  general  appearance  also  of  the  testicle,  the  subject  of  this 
affection,  is  somewhat  peculiar.  It  is  not  pyriform  or  globular  as  in  hydrocele  and  many 
other  affections  of  the  gland,  but  has  a  peculiar  flattened  outline  from  side  to  side,  and  a 
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smooth  even  surface,  unless  the  disease  be  associated  with  some  effusion  into  the  tunica 
vaginalis,  when  the  tumor  will  naturally  assume  more  the  shape  of  a  vaginal  hydrocele. 
But  the  simple  affection  is  rarely  associated  with  such  a  complication,  and  when  it  is,  the 
fluid,  as  rule,  is  secreted  in  very  small  quantities.  The  epididymis  in  exceptional 
examples,  from  the  extension  of  the  inflammation  to  its  tissue  may  be  slightly  enlarged 
and  thickened,  but  this  never  occurs  to  any  great  extent. 

There  are,  also,  seldom  any  constitutional  symptoms  worthy  of  remark,  except  in  cachec- 
tic and  irritable  patients,  when  the  dull  aching  pain  of  the  part  may  give  rise  to  some 
general  irritability  of  the  patient's  condition,  and  an  anxious  expression  of  countenance. 

The  pathology  of  this  affection  is  that  of  chronic  inflammation  of  any  other  part,  and 
consists  in  a  more  or  less  general  infiltration  of  the  gland  with  an  organizable  or  organized 
material,  the  inflammatory  effusion  separating  the  secreting  tubuli,  and  affecting  them  in 
ways  determined  by  the  amount  of  fibrin  [toured  out  between  them  and  the  amount  of  pressure 
to  which  they  are  subjected;  the  inflammatory  product  in  some  cases  being  very  generally 
diffused  between  the  tubuli,  while  in  others  it  is  deposited  in  irregular  masses.  When  the 
material  poured  out  is  very  great,  and  equally  diffused  between  the  meshes  of  the  testis, 
i.  c,  when  the  disease  is  extensive  or  of  long  standing,  that  condition  of  the  gland  is  pro- 
bably produced  which  is  indicated  by  an  utter  absence  of  the  natural  sensation  of  the 
organ  on  handling,  or  on  firm  pressure,  and,  under  such  circumstances,  there  is  the  greatest 
anxiety  for  the  subsequent  maintenance  of  the  integrity  of  the  organ;  though  should  the 
disease  make  a  favorable  progress  towards  recovery,  and  the  inflammatory  product  be 
reabsorbed,  the  pressure  will  be  proportionately  removed  from  the  delicate  tubuli  of  the 
organ,  and  the  natural  testicular  sensation  be  restored. 

If  the  inflammatory  product  soften  down,  as  it  will  in  the  delicate  and  cachectic  subject, 
suppuration  will  take  place,  and  in  proportion  to  its  extent  will  be  the  liability  to  a  hernia 
testis. 

Again,  should  this  inflammatory  product  proceed  to  a  more  permanent  organization  and 
contract,  the  delicate  tubuli  of  the  testicle  will  suffer  in  proportion  to  the  extent  of  the 
part  involved,  and  an  atrophy  of  the  organ  be  the  result  as  a  consequence. 

All  these  complications  are  met  with  in  various  degrees  in  practice,  and  With  greater  or 
less  frequency,  the  general  condition  of  the  patient  having  a  more  important  influence  in 
determining  the  result  even  than  the  treatment;  but  I  may  add,  that  there  are  few  affec- 
tions which  are  more  amenable  to  good  treatment  than  that  now  under  consideration. 

When  the  disease  is  remarkably  insidious  in  its  advance,  slow  in  its  progress,  and  pain- 
less in  its  character  ;  when  the  patient  is  cachectic  and  irritable,  with  anxious  countenance, 
a  disposition  to  a  hot  skin,  and  to  other  symptoms  of  constitutional  irritation  ;  and,  more 
particularly  when  the  disease  ends  in  suppuration,  as  in  all  probability  it  may  when  coming 
on  and  progressing  in  the  manner  just  indicated,  it  is  reasonable  to  believe  that  the  organ 
is  the  seat  of  tubercular  mischief,  and  that  it  disorganizes  as  a  result.  It  must  be  added, 
too,  that  in  these  cases  the  tubercular  affection  is  probably  of  the  infiltrating  or  miliary 
tubercular  form,  and  not  of  that  crude  nature,  which  runs  a  different  course,  and  to  which 
attention  will  subsequently  be  directed. 

In  gouty  inflammation  of  the  organ,  the  symptoms,  as  a  rule,  are  not  so 
chronic  as  in  the  class  of  cases  to  which  we  have  just  alluded.  Indeed  they  may  more 
rationally  be  described  as  being  of  a  subacute  nature,  for  though  generally  coming  on 
slowly,  they  are  manifested  by  greater  local  tenderness  and  pain — the  pain  being  con- 
siderably aggravated  at  certain  periods,  and  most  probably  at  night.  The  disease  has, 
moreover,  a  strong  tendency  towards  recovery,  and  not.  towards  disorganization  of  the 
testis.  Beside  these  symptoms,  others  indicating  a  gouty  disposition  will  probably  be 
present,  such  as  acidity  of  stomach,  a  loaded  condition  of  the  urine,  and  a  more  or  less 
distinct  history  of  gout.  There  will  also  be  frequent  nocturnal  pains  of  a  darting  character 
in  the  opposite  testicle,  leading  the  patient  to  fear  a  double  attack,  and  when  these  pains 
occur,  they  are  valuable  in  connection  with  others  as  diagnostic  symptoms. 

Symptoms  and  Diagnosis  of  Syphilitic  Orchitis. 

That  syphilitic  inflammatory  disease  may  attack  the  testicle  as  any  other  gland  or  tex- 
ture of  the  body,  within  or  without,  seems  at  the  present  day  a  tolerably  well-recognized 
pathological  fact,  and  the  credit  of  bringing  this  subject  clearly  before  the  profession  is 
largely  due  to  my  colleague,  Dr.  Wilks.  I  propose  now  to  point  out  such  symptoms  as 
may  aid  in  the  recognition  of  syphilitic  inflammation  as  affecting  the  seminal  gland  tissue. 
Before  doing  so  it  may  be  well  briefly  to  consider  in  what  way  the  syphilitic  differs  from 
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other  forms  of  inflammation,  as  such  knowledge  will  help  us  to  understand  the  local  affec- 
tion; and,  fortunately,  the  points  of  difference  are  neither  numerous  nor  deeply  seated. 
The  main  one  is  palpable  and  apparent,  for  even  to  the  most  casual  observer  it  is  readily 
seen,  that  in  all  syphilitic  inflammations  there  is  a  marked  tendency  to  the  deposition  of 
a  product  which  rapidly  undergoes  fibrous  changes,  and  tends  to  infiltrate;  the  part  affected 
with  an  organizable  or  organized  material  of  a  dense,  firm,  and  fibrous  structure.  We  see 
this  in  every  tissue  and  in  every  stage  of  the  disease.  We  see  it  manifesting  itself  pri- 
marily by  the  almost  cartilaginous  hardness  of  the  base  of  the  true  infecting  chancre  ;  we 
see  it  in  the  early  constitutional  symptoms  of  syphilis,  in  the  different  eruptions,  and  in 
the  greater  permanency  of  their  skin  staining  ;  in  the  different  affections  of  the  mucous 
membranes  in  all  their  parts  ;  in  the  inflammation  of  the  eye,  cellular  tissue,  periosteum, 
and  bone.  The  pathologist  sees  it,  moreover,  in  the  varied  changes  found  after  death  in 
the  internal  organs  of  the  syphilitic  subject;  and  the  surgeon  sees  it,  likewise,  in  the 
inflammation  of  the  testes.  For  in  the  subject  of  hereditary  or  acquired  syphilis,  the 
testicle  may,  at  some  period  of  the  disease,  and  generally  at  a  late  one,  become  the  seat  of 
a  syphilitic  inflammation,  which  manifests  all  the  peculiarities  of  this  pathological  con- 
dition. The  affection  is  essentially  chronic,  as  much  so  as  the  other  forms  of  chronic 
orchitis,  but  is  almost  invariably  confined  to  the  body  of  the  gland,  and  rarely  affects  the 
spermatic  duct.  It  is  quite  painless  in  its  nature,  local  and  general,  the  patient  bearing 
free  manipulation  without  flinching,  and  often  thinking  little  about  his  disease,  except 
from  the  increased  size  of  the  organ.  The  special  sensation  of  the  gland  usually  disap- 
pears at  a  very  early  stage  of  the  disease,  and  there  is  rarely  any  constitutional  disturb- 
ance accompanying  its  progress.  It  may  or  may  not  be  associated  with  other  symptoms 
of  constitutional  syphilis,  but  usually  appears  alone. 

The  disease  manifests  itself  locally  in  a  special  manner  which  claims  attention.  It 
usually  affects  the  body  of  the  testis  and  both  testes  at  different  periods  of  its  progress, 
though  rarely  at  the  same  time.  It  is  almost  always  complicated  by  the  presence  of  a 
vaginal  hydrocele,  which  at  times  increases  to  a  considerable  size,  and  much  more  so  than 
in  other  forms  of  chronic  orchitis.  The  most  characteristic  point  of  all,  however,  is  the 
remarkably  stony  induration  of  the  gland  and  its  peculiar,  irregular,  nodular  outline  ; 
small  fibrous  projections  being  distinctly  visible  from  the  body  of  the  gland  in  some  cases, 
while  in  others,  loose  bodies  are  felt  in  the  tunica  vaginalis. 

In  the  majority  of  cases  this  disease  terminates  by  resolution,  and  apparently  leaves 
the  gland  intact;  although  in  many,  a  gradual  wasting  of  the  testicle  is  the  result,  which 
ends  in  atrophy,  and,  as  a  consequence,  in  sterility.  In  exceptional  cases,  suppuration 
with  or  without  hernia  testis  may  take  place.  The  disease  too,  when  apparently  cured, 
has  a  remarkable  disposition  to  return  on  the  slightest  provocation. 

The  treatment  of  chronic  orchitis  There  are  few  affections  more  amenable 

to  treatment  than  chronic  orchitis,  especially  when  taken  early  ;  and  there  are  none 
which  better  prove  the  value  of  pressure  and  mercurials  in  procuring  the  absorption  and 
disintegration  of  inflammatory  products.  In  the  common  as  well  as  in  the  syphilitic 
orchitis  this  opinion  holds  good;  but,  in  the  gouty,  the  treatment  must  be  modified  accord- 
ing to  the  special  peculiarity  of  the  patient.  In  a  healthy  subject  with  good  powers  and 
an  unbroken  constitution,  any  form  of  mercurial  may  be  administered,  such  as  blue  pill 
in  four-grain  doses,  mercurial  inunction,  the  oleate  of  mercury  or  the  perchloride ;  but  as 
the  object  of  the  surgeon  is  neither  to  salivate  nor  to  bring  the  patient  rapidly  under  the 
influence  of  the  remedy,  but  rather  to  procure  a  lengthened  and  equal  action  of  the  drug 
upon  the  local  disease,  the  dose  should  be  carefully  regulated.  In  my  hands,  the  iodide 
of  mercury  given  in  one-grain  doses,  with  five  grains  of  Dover's  powder  twice  a  day,  or 
the  mercurial  suppository  has  proved  eminently  beneficial,  the  testicle  being  well  strapped 
up  by  common  soap-plaster.  (See  Fig.  431.)  In  a  more  cachectic  patient  in  whom 
mercury  may  still  be  tolerated,  the  same  treatment  may  be  employed,  though  in  smaller 
doses  ;  and  in  others,  the  mercurial  may  be  locally  applied  in  the.  form  of  an  ointment,  or 
as  an  oleate  dissolved  in  oleic  acid  in  the  proportion  of  five  per  cent.  During  this  time, 
tonics,  such  as  quinine  and  iron,  may  be  administered,  as  well  as  good  living  and  fresh 
air  enjoined. 

In  certain  examples,  however,  occurring  in  cachectic  patients,  it  may  not  seem  desira- 
ble to  administer  mercurials  in  any  shape,  and,  under  such  circumstances,  iodine  may  be 
substituted  in  the  form  of  the  iodide  of  potassium  in  three-  or  four-grain  doses,  gradually 
increased  to  ten  or  twelve,  combined  with  half-drachm  doses  of  the  syrup  of  the  iodide  of 
iron  in  infusion  of  quassia,  three  times  a  day.  Locally,  strapping,  or  rather  pressure, 
should  still  be  enforced.    In  hospital  practice,  this  treatment  has  been  of  great  value;  by 
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it,  steadily  persevered  in  for  six  or  eight  weeks,  even  the  worst  of  eases  may  lie  expected 
lo  yield,  the  organ  gradually  becoming  softer  and  more  natural  in  sensation  and  shape,  and 
at  last  resinning  its  normal  condition. 

In  the  gouty  form  of  orchitis  which  can  be  recognized  or  suspected  by  the  symptoms 
already  quoted,  the  administration  of  colchicum  is  very  beneficial.  It  should  be  given  in 
small  doses,  and  continued  for  several  weeks.  The  acetic  extract  in  half-grain  doses,  with 
Dover's  powder  is  the  best  form,  and  with  it  a  cure  may  generally  be  guaranteed.  This 
form  of  disease  is  easily  reduced  when  early  recognized'.  It  is  more  liable,  however,  than 
other  forms  to  relapses,  but  less  so  to  disorganization  and  subsequent  atrophy. 

If  there  be  sudden  accessions  of  pain  in  the  part,  with  other  evidences  of  some  fresh 
inflammatory  attack,  the  application  of  a  few  leeches  with  hot  fomentations  is  very  ser- 
viceable, but  these  conditions  are  uncommon. 

When  vaginal  hydrocele  coexists  with  the  inflamed  gland — a  frequent  complication  of 
the  syphilitic  variety — it  is  a  good  practice  to  draw  off  the  fluid,  to  enable  the  surgeon  to 
apply  his  pressure  with  more  certainty  and  better  effect.  It  is  of  no  use  to  attempt  to 
cure  the  hydrocele  itself,  as  it  must  be  remembered  that  the  hydrocele  is  the  direct  con- 
sequence of  the  diseased  testis,  and  that  it  is  of  little  use  to  treat  the  effect  of  a  diseased 
condition  and  not  its  cause.  Remove  the  latter,  and  the  former  will  probably  disappear; 
cure  the  orchitis,  and  the  hydrocele  will  generally  depart. 

I  have  the  records  of  a  case  which  passed  under  my  care  for  treatment,  where  by  some 
oversight  this  attempt  had  been  made,  and  the  hydrocele  was  tapped  and  injected  with 
iodine  on  three  different  occasions,  without  success.  Under  the  subsequent  treatment,  the 
chronic  orchitis  disappeared,  and  with  it  the  hydrocele. 

It  is  not  always  desirable,  nor  is  it  possible  in  a  large  proportion  of  cases,  to  keep  the 
patient  absolutely  at  rest  during  the  process  of  treatment.  In  some  it  is  advisable  to  do 
so  as  much  as  possible,  particularly  when  the  patient  experiences  more  pain  and  inconve- 
nience when  walking  or  moving  about,  but,  in  the  majority  of  cases,  it  is  sufficient  to  keep 
the  parts  well  supported  by  an  elastic  bandage  or  strapping. 

In  the  consideration  of  the  treatment  of  chronic  orchitis  it  has  been  stated,  that  a  good 
recovery  may  generally  be  secured  by  the  means  which  have  been  suggested,  when  the 
disease  has  been  taken  in  hand  at  an  early  period  of  its  existence  ;  that  is,  when  not  more 
than  five  or  six  weeks  have  been  allowed  to  elapse.  But  in  case  of  longer  standing,  the 
prognosis  is  not  so  favorable  either  as  regards  the  removal  of  the  disease,  or  the  subsequent 
integrity  of  the  part  as  a  seminal  gland.  These  remarks  apply  more  particularly  to  the 
syphilitic  form  of  the  affection ;  for,  if  of  long  standing,  the  fibrinous  matter  has  generally 
become  too  well  organized  for  future  absorption,  and  when  this  is  the  case,  the  subsequent 
contraction  of  the  organized  product  will  almost  to  a  certainty  go  on  to  the  destruction  of 
the  seminiferous  tubuli,  and  an  atrophy  of  the  gland.  In  Guy's  Hospital  Museum  are 
several  admirable  specimens  exhibiting  this  result. 

Again,  in  certain  examples  of  chronic  orchitis,  whether  syphilitic  or  otherwise,  suppu- 
ration and  disintegration  of  the  gland  structure  will  take  place.  This  termination  may  be 
suspected  when  the  disease  is  of  a  very  torpid  character,  the  pain  of  a  constant  aching 
kind,  and  when  all  treatment  fails  to  influence  its  course. 

When  pus  has  formed,  its  early  evacuation  is  the  best  practice,  as  a  clean  incision  or 
puncture  into  the  part  often  prevents  that  destruction  of  the  glandular  structure  and  its 
fibrous  covering  which  usually  precedes  that  troublesome  affection,  hernia  testis. 

On  Tubercular  Disease  of  the  Testicle. 

Tubercular  disease  of  the  testicle  may  attack  any  part  of  the  organ — that  is,  either  the 
seminal  gland  or  its  duct — or  it  may  affect  these  parts  separately  or  together.  It  may 
show  itself  either  in  the  form  of  an  infiltration  of  the  so-called  miliary  tubercles,  or  in 
the  more  distinct  and  usual  condition  of  the  yellow,  cheesy,  unorganizable  material  de- 
scribed as  crude  tubercle.  When  it  appears  in  the  form  of  miliary  tubercle,  it  is  not 
characterized  by  any  very  definite  symptoms;  indeed  the  infiltration  of  a  gland  with  those 
small,  gray,  miliary  bodies  seldom  makes  itself  known  by  any  outward  visible  signs,  and 
their  presence  should  be  suspected  only  when  a  rapid  disorganization  of  the  part  takes 
place,  after  an  attack  of  acute  or  chronic  inflammation.  Organs  thus  infiltrated  have  no 
power  of  resisting  the  inflammatory  process,  and,  whether  it  be  a  lung  or  a  testicle  which 
is  the  seat  of  this  affection,  active  breaking  up  of  tissue  with  suppuration  generally  ensues. 
I  shall  exclude  from  present  consideration  those  interesting  cases,  remembering  that  patho- 
logically they  are  clearly  to  be  recognized,  while  practically  their  presence  can  only  be 
suspected  when  the  result  to  which  I  have  already  alluded  takes  place. 
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The  other  form  of  tubercular  testis  is  characterized  by  more  special  symptoms  and  local 
conditions.  It  may  involve,  as  already  stated,  either  the  body  of  the  gland  or  the  epidi- 
dymis, but,  doubtless,  the  latter  is  the  more  frequently  diseased.  It  is  generally  discovered 
accidentally  by  the  patient,  and  frequently  not  until  some  secondary  change  in  the  struc- 
ture is  about  to  show  itself.  It  appears  primarily  as  an  indolent,  painless  enlargement  of 
the  epididymis,  and  is  described  usually  by  the  patient  as  a  lump  in  the  testicle,  this  lump 
appearing  generally  at  the  upper  part.  This  symptom,  in  all  probability,  is  the  only  one 
to  which  attention  can  be  drawn,  and  the  surgeon  will  recognize  it  at  once  on  manipulation, 
for  the  tubercular  matter  will  feel  as  if  some  foreign  body,  as  a  pea,  bean,  or  nut.  had  been 
placed  between  the  convolutions  of  the  epididymis,  or  in  the  substance  of  the  gland.  The 
gland  is  not  painful  on  pressure,  nor  in  its  inactive  stage  does  the  disease  seem  to  cause 
any  injurious  influence  on  the  organ,  which  is  otherwise  natural  in  its  sensation  and 
function. 

In  other  cases,  the  disease  will  appear  as  a  general  infiltration  of  the  part  involved,  and 
should  this  be  the  epididymis,  it  will  be  enlarged,  indurated,  and  nodular,  painless  per- 
haps, and  inactive,  the  body  of  the  testis,  apparently  sound,  resting  on  the  concavity  of 
the  affected  portion.  If  the  body  of  the  gland  be  the  part  affected,  like  symptoms  will  be 
present,  although  the  enlargement  will  show  itself  as  a  uniform  or  nodulated  expansion  of 
the  secreting  structure;  the  epidydimis,  or  seminal  duct,  being  quite  distinct. 

This  inactivity  of  the  disease,  however,  does  not  remain  always,  though  it  may  last 
months,  or  even  years — but  the  time  will  come,  when  the  tubercular  matter,  in  all  proba- 
bility, will  soften  down,  and  thus  excite  some  increased  action  in  the  parts  around.  It 
may  be  that  this  increased  action  in  the  part  will  first  draw  the  patient's  attention  to  his 
affection,  when  the  history  of  some  previous  thickening  of  the  organ  will  for  the  first  time 
be  obtained.  When  inflammatory  symptoms  are  once  developed,  the  disease  will  certainly 
make  rapid  progress,  and  disintegration  of  this  unorganizable  tubercular  matter  accom- 
panied by  suppuration  will  speedily  follow. 

In  tubercular  epididymitis — for  such  this  disease  may  be  named — local  suppuration  will 
soon  appear,  with  the  discharge  of  ill-formed  pus  and  debris,  as  a  curdy,  friable,  and 
granular  material;  and  after  this,  sinuses  are  apt  to  form,  which  may  go  on  discharging 
for  a  period,  depending  on  the  extent  of  the  disease,  and  the  amount  of  foreign  material 
existing  to  disintegrate  and  soften. 

If  the  body  of  the  testicle  be  the  part  implicated,  the  same  gradual  softening  and  sup- 
puration will  take  place,  but  too  often  it  will  be  followed  by  the  formation  of  the  hernia 
testis  to  which  allusion  has  been  already  made.  It  is  not,  moreover,  in  every  case  of  this 
disease  of  the  testis  that  disintegration  of  the  tubercular  material  is  to  be  expected,  with 
its  accompanying  suppuration  and  abscess  ;  for  in  many  examples,  no  such  result  can  be 
found,  this  tubercular  matter  undergoing  a  gradual  change,  and  showing  itself  after  death 
as  an  earthy  concretion.  The  same  changes  take  place  in  the  testicles  as  are  seen  in  the 
absorbent  glands,  the  lungs,  and  other  parts. 

Tubercular  disease  of  the  testis  may  occur  at  any  age,  but  is  more  common  in  adult 
life.    The  best  example  that  I  have  seen  was  in  a  child,  aged  two  years,  whose  testicle  I 

excised  for  disease  of  six  months'  standing,  which 
had  progressed  very  slowly  and  acquired  a  large 
size  before  suppuration  occurred.  Convalescence 
followed  the  operation.  (Fig.  428.)  The  whole 
organ,  with  the  epididymis,  was  nearly  filled  with 
scrofulous  deposit.  It  is  in  the  testicle  that  we 
have  the  best  opportunity  of  examining  the  true 
tubercular  disease  in  its  different  stages,  and  of 
watching  the  various  form  of  its  deposition,  its 
changes,  and  decay. 

Treatment  of  tubercular  disease  of 
the  testicle. — When  tubercular  material  has 
been  once  deposited  in  a  testicle  as  in  any  other 
tissue,  there  are  no  recognized  means  by  which  the 
absorption  of  this  material  can  be  procured.  It 
is  true  that  it  may  remain  in  an  inactive  or  pas- 
sive condition  for  an  indefinite  period,  and  finally, 
by  undergoing  an  earthy  degeneration,  cease  to  trouble;  nevertheless,  it  will  still  exist, 
ready  as  it  were,  on  the  least  disturbance,  to  light  up  some  inflammatory  action  in  the 
tissues  around,  and  to  give  rise  to  any  or  all  of  the  various  conditions  just  described. 


Fig.  428. 


Hernia  of  the  testicle  following  tubercular 
disease. 


HERNIA  TESTIS. 


697 


Looking  also  upon  the  deposition  of  tubercle  in  a  testicle  as  only  one  of  the  local  mani- 
festations of  that  general  condition  described  as  tuberculosis,  it  is  clear,  that  the  principles 
of  treatment  should  be  of  a  general  character  to  improve  the  health  and  revive  the  powers 
of  the  patient  by  tonics,  good  living,  good  air,  regular  habits,  and,  what  is  of  great  im- 
portance, total  abstinence  fram  sexual  excitement  or  gratification.  Indeed  the  parts 
should  be  maintained  as  much  as  possible  in  a  quiet  condition,  and  for  this  purpose,  cold 
sponging  night  and  morning  is  of  some  service. 

When  inflammatory  symptoms  make  their  appearance,  they  will  generally  run  their 
course  in  spite  of  treatment  ;  for,  as  already  shown,  they  are  usually  caused  by  the  breaking 
down  of  the  tubercular  deposit,  and  may  be  looked  upon  as  one  of  nature's  means  for  its 
elimination  ;  indeed,  until  this  material  has  been  discharged,  their  subsidence  is  not  usually 
to  be  expected  ;  fomentations  in  this  stage  and  the  application  of  water  dressing  to  the 
part  are,  therefore,  suitable,  while  support  in  a  suspensory  bandage  should  be  resorted  to. 
"When  suppuration  is  nigh  at  hand  or  has  manifested  itself,  it  is  good  practice  to  open  the 
abscess  freely  with  a  lancet,  as  it  saves  time  and  pain  to  the  patient  and  often  prevents 
the  formation  of  the  sinuses  which  prove  so  troublesome.  During  all  this  time  the  health 
of  the  patient  must  be  attended  to  by  ordinary  measures. 

When  the  gland  has  attained  a  large  size  and  is  evidently  destroyed  by  abscesses  and  dis- 
integration of  the  infiltrating  material,  it  may  be  excised,  and  more  particularly  if  hernia 
testis  has  appeared  and  the  disorganized  testis  is  a  source  of  trouble  and  weakness  to  an 
enfeebled  patient. 

On  Hernia  Testis. 

This  affection,  which  has  been  variously  described  as  '*  granular  swelling,"  and  "  benign 
fungus,  of  the  testis,"  has  also  more  correctly  been  called  "  hernia  testis,"  for  it  is  essen- 
tially a  gradual  protrusion  of  the  substance  of  the  gland  through  a  rupture  or  ulceration 
of  its  fibrous  envelope,  the  tunica  albuginea.  It  may  follow  upon  suppuration  of  the  body 
of  the  gland  the  result  of  an  injury,  or  of  an  acute  or  chronic  orchitis,  or  from  the  soften- 
ing down  of  tubercular  deposit.  It  seems  to  be  the  result  of  pressure  produced  by  the 
natural  elasticity  of  the  fibrous  tunica  albuginea;  the  testicle,  as  it  were,  being  gradually 
squeezed  out  of  its  capsule  and  everted,  the  mass  being  eventually  increased  by  the  free 
granulations  which  spring  up  on  its  surface.  The  wdiole  organ,  or  only  a  portion  of  it, 
may  thus  be  extruded  from  its  natural  position,  the  extent  varying  according  to  the  amount 
of  disease  and  the  size  of  the  opening  in  the  tunica  albuginea  and  integuments.  It  must 
not  be  supposed,  however,  that  this  hernia  testis  is  the  necessary  consequence  of  suppura- 
tion or  of  disorganization  of  any  portion  of  the  gland,  for  such  is  not  the  case.  In  the 
majority  of  instances  it  does  not  ensue,  though  in  some  it  is  certainly  found,  and  in  such 
requires  consideration. 

The  diagnosis  is  not  difficult,  and  the  disease  having  been  once  seen  subsequently  can 
be  readily  made  out.  It  is  a  peculiar  fungating-looking  growth  with  everted  edges  and 
a  sinus  in  its  centre  generally  secreting  pus.  It  is  of  variable  extent,  and  presents  a  more 
or  less  irregular  surface  and  a  pedunculated  base,  the  pedicle  passing  through  an  opening 
in  the  scrotum  to  the  remains  of  the  testicle.  The  margin  of  the  opening  in  the  scrotum 
is  generally  free,  although  in  some  cases  adherent  to  the  growth.  It  may  be  slightly 
indurated  from  inflammatory  thickening,  but  will  never  present  the  same  aspect  as  a 
cancerous  growth,  for  which,  however,  this  affection  may  be  mistaken,  the  term  "fun- 
gous testis"  having  doubtless  been  the  means  of  encouraging  the  great  error  of  re^ardin"- 
this  simple  disease  as  malignant.  The  natural  sensation  of  the  gland  remains,  however, 
in  these  cases,  and  will  be  readily  excited  by  manipulation,  whereas  in  cancerous  disease, 
no  such  natural  sensation  exists,  and,  in  doubtful  cases  this  point  is  one  of  primary 
importance. 

Treatment  of  hernia  testis — It  may  be  safely  stated  that  the  majority  of  cases 
of  hernia  testis  can  be  successfully  treated  by  other  less  severe  measures  than  castration, 
although  this  operation  has  been  very  generally  performed  for  this  affection.  In  excep- 
tional instances  it  may  be  demanded,  and  I  have  the  records  of  many  in  which  it  has 
been  successfully  performed.  The  surgeon's  object,  it  may  be  briefly  stated  is,  to  restore 
the  extruded  testicle  to  its  natural  place,  which  may  frequently  be  done  by  simple  pressure 
applied  by  fixing  a  good  firm  pad  over  the  surface  of  the  growth  and  drawing  the  margin 
of  the  ulcerated  scrotum  well  forward,  fixing  the  whole  in  position  by  strapping.  In  other 
cases,  where  the  granulations  are  very  exuberant,  caustics  may  be  used  to  hasten  their 
destruction  ;  and  among  the  best  is  the  red  oxide  of  mercury,  pressure  being  well  main- 
tained during  its  use.    All  minor  cases,  and  many  of  the  severe,  may  certainly  be  cured 
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by  these  means,  if  steadily  pursued  and  well  applied.  In  the  more  obstinate  and  severe 
examples  other  measures  must  be  adopted.  The  excision  of  the  surface  of  the  growth  was 
formerly  employed,  and  is  occasionally  in  the  present  day,  but  the  practice  at  best,  is  a 
very  doubtful  one,  for  in  the  majority  of  cases  to  which  it  is  applicable  it  would  be  tanta- 
mount to  castration,  as  the  fungating  mass  is,  as  a  rule,  composed  of  the  everted  tubules 
of  the  testis  covered  with  granulations,  and  consequently,  by  this  measure,  the  tubules 
would  be  cut  off  and  the  gland  destroyed. 

Mr.  Syme  described  in  the  '  London  and  Edinburgh  Monthly  Journal'  for  January, 
1*4.~>.  a  plan  of  treatment  which  in  these  cases  is  very  serviceable,  although  it  is  only  in 
quite  exceptional  examples  that  it  can  be  called  for.  The  operation  consists  in  the  eleva- 
tion of  the  margin  of  the  scrotum  from  the  protruding  mass,  the  reduction  of  the  hernia 
testis  within  the  scrotum,  and  the  retention  of  the  part  in  its  natural  position  by  a  stitching 
together  of  the  margins  of  the  wound,  careful  bandaging  and  strapping  being  also  required 
in  the  treatment  of  these  cases.  The  granulating  organ  becomes  attached  to  the  inner 
surface  of  the  scrotum,  and  a  healthy  action  is  subsequently  restored.  It  is  almost  needless 
to  add,  that  a  local  and  constitutional  treatment  for  the  original  affection  of  the  testis 
should  at  the  same  time  be  maintained. 

On  Cystic  Disease  of  the  Testicle. 

There  is  no  affection  of  the  testicle  on  the  nature  of  which  there  has  been  a  greater 
difference  of  opinion  than  cystic  disease,  and  although  modern  pathologists  have  devoted 
considerable  attention  to  its  investigation,  the  subject  has  not  yet  been  brought  out  of  its 
obscurity  and  made  plain  to  the  profession. 

Sir  A.  Cooper,  one  of  its  original  inquirers,  looked  upon  it  as  a  distinct  disease  of  the 
secreting  tubuli  of  the  organ,  and  upon  his  authority,  this  view  was  for  a  time  generally 
received.  More  recently,  Mr.  Curling's  researches  have  tended  to  prove  it  to  be  an 
affection  of  the  ducts  of  the  testicle,  and  not  of  its  secreting  tubuli.  "  Why  they  alone," 
say-  Mr.  Curling,  "  are  subject  to  the  morbid  change,  I  admit  my  inability  to  explain." 
Whether  this  opinion  be  correct  or  not  will  be  one  of  the  subjects  for  present  consideration  ; 
since  I  am  disposed  to  think,  that  it  is  not  quite  consistent  with  observed  facts,  although 
there  can  be  no  doubt  that  the  rete  testis  appears  to  be  the  seat  of  the  disease  in  certain 
cases,  while  in  exceptional  examples,  cystic  disease  is  undoubtedly  formed  independent  of 
this  structure. 

It  has  been  my  privilege  to  examine  many  examples  of  this  rare  affection  with  some 
care,  and  I  entirely  concur  in  the  main  points  of  Mr.  Curling's  investigations  although  I 

am  not  so  sure  of  the  special  seat  of  the  dis- 
ease as  he  appears  to  be.  It  is  doubtless 
made  up  of  cysts  which  are  multilocular  and 
of  sizes  varying  from  that  of  a  mustard  seed 
to  a  moderate- sized  nut.  (Fig.  429.)  These 
cysts  are  tilled  with  a  thin,  serous  blood- 
stained, or  glairy  fluid,  and  at  times  with 
more  or  less  pedunculated  intra-cystic  growths 
made  up  of  a  delicate  cellular  structure,  or  ot 
a  distinct  cell  tissue.  These  cysts  appear 
embedded  in  a  fibrous  stroma  of  different  de- 
grees of  consistency  and  density — the  fibrous 
elements  in  some  being  much  more  nume- 
rous than  in  others.  AVhilst  in  some  again 
it  will  be  of  a  more  delicate  nature,  and  more 
allied  to  the  fibre  structure  found  in  the  ordi- 
nary fibro-plastic  growths  of  other  parts.  In 
certain  examples,  the  cysts  are  clearly  made 
up  of  dilated  tubes  with  pouches  at  their 
extremities,  or  as  lateral  dilatations — these 
tubes  being  occasionally  lined,  as  Mr.  Curling  was  the  first  to  observe,  with  tessellated 
epithelium  and  containing  granular  matter.  I  have  failed,  however,  to  find  this  in  all 
the  cases  I  have  examined,  and  am  disposed  to  look  upon  the  presence  of  this  tessellated 
epithelium  as  specially  characterizing  a  certain  growth.  Spermatozoa  are  invariably 
absent  in  the  cysts  or  tubes  of  this  affection,  while  cartilage  or  bone  elements  will  almost 
always  be  found  to  exist  either  as  small  isolated  patches  or  as  filling  the  cyst,  when  the 


Fig.  429. 


Cystic  disease  of  the  testicle. 
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growth  might  be  described  as  an  enchondromatous  tumor,  the  cartilage  being  deposited 
in  separate  masses,  and  these  masses  being  divided  by  a  fibrous  stroma.  The  true  secreting 
portion  of  the  testicle  will  often  be  found  pushed  up  into  some  corner  of  the  tumor,  spread 
out  over  the  cystic  mass,  or  distributed  between  the  cysts  themselves,  the  tumor  being 
invariably  encysted  in  its  own  capsule;  although,  in  rare  cases,  tumors  of  this  nature  will 
be  found  upon  the  cord  and  body  of  the  testicle.  The  above  facts,  therefore,  lead  me  to 
conclude  that  the  majority  of  these  are  new  growths  following  the  great  law  which  governs 
the  development  of  all  tumors,  by  taking  on  the  likeness  of  the  part  in  which  they  are 
developed,  and  that  they  are  more  or  less  built  up  as  is  the  structnre  of  the  normal  gland. 
The  testis  being  essentially  a  tubular  organ,  all  morbid  growths  developed  in  or  near  it 
have  a  tendency  to  assume  a  tubular  or  cystic  character,  this  character  varying  in  extent 
in  different  cases  ;  the  cystic  or  tubular  and  fibrous  or  fibro-plastic  structure  being  found 
in  different  degrees  of  perfection  and  quantity  in  different  cases. 

We  may  thus  find  in  the  testicle,  a  tumor  presenting  all  the  elements  of  the  fibrous  or 
fibro-plastic  tumor  without  cysts,  whilst  in  another,  in  which  the  cystic  formation  more  or 
less  predominates  the  same  elements  will  exist  in  smaller  proportions;  and,  in  the 
majority  of  these  examples,  the  true  structure  of  the  testicle  will  be  found  spread  out  to  a 
variable  extent  over  the  special  capsule  of  the  new  growth.  In  other  cases,  the  new  growth 
will  be  altogether  free  from  any  connection  with  the  testis  itself,  and  be  found  growing 
from  the  cord.  All  these  separate  kinds  of  tumors,  examples  of  which  may  be  seen  in 
Guy's  Museum,  appear  to  me  merely  modifications  of  one  kind  of  growth — the  simple,  or 
perhaps  more  correctly,  adenoid  growth  of  testis. 

We  thus  see  a  close  analogy  between  these  tumors  of  the  testis  and  those  of  the  mam- 
mary gland,  as  well  as  of  the  ovary,  and  find  in  all  the  simple  adenoid  tumor  partaking 
more  or  less  of  the  nature  of  the  gland  in  which  it  is  developed  ;  and  also  a  true  cystic 
disease  of  the  gland  itself,  the  latter  being  evidently  a  special  affection  of  the  tubes  and 
ducts  of  the  mammary  gland  or  testis,  and  not  of  the  secreting  structure.  In  both  organs 
they  are  new  growths,  simulating,  more  or  less  correctly,  the  anatomical  structure  of  the 
true  gland. 

Symptoms  and  diagnosis  Having  described  the  special  pathology  of  this  dis- 
ease, I  pass  on  to  consider  its  clinical  aspect,  as  well  as  to  point  out  the  symptoms  which 
indicate  its  presence,  and  help  the  formation  of  a  correct  diagnosis.  In  doing  so  I  must 
premise,  that  the  several  forms  of  this  cystic  disease  are  to  be  recognized  more  by  negative 
than  by  positive  signs,  since  they  appear  usually  as  painless  enlargements  of  the  organ,  are 
of  slow  growth,  and  unaccompanied  by  any  such  symptoms  as  attract  attention — the  patient, 
indeed,  seldom  seeking  advice  until  the  organ  has  become  troublesome  from  its  size,  or  the 
dragging  pain  in  the  loins  excites  anxiety,  which  always  exists  when  the  testicle  has 
become  large  and  heavy  from  any  cause.  The  testis  soon  loses  its  natural  shape,  and 
assumes  more  the  oval  or  pyriform  outline  of  a  vaginal  hydrocele  or  hajmatocele.  It  will 
probably  have  a  smooth  and  equal  surface,  and  be  indistinctly  fluctuating,  though  not 
translucent;  while  its  natural  sensation  experienced  on  manipulation  will  most  likely  have 
disappeared  at  a  very  early  stage  of  the  disease.  The  general  health  of  the  patient  may 
probably  be  good,  and  there  will  be  no  evidence  of  any  secondary  glandular  affection.  By 
these  conditions  the  disease  may  generally  be  recognized,  the  history  of  the  case,  the 
opacity  of  the  tumor,  and  the  loss  of  the  natural  testicular  sensation,  distinguishing  it  from 
hydrocele  and  lwTmarocele  ;  and  when  doubt  exists,  an  exploratory  puncture  by  the  trocar 
and  canula  will  decide  the  point,  for  in  cystic  disease  a  little  bloody  and  glairy  fluid  will 
alone  escape.  From  the  inflammatory  affections  it  may  be  diagnosed  by  the  difference  in 
the  shape  and  feel  of  the  tumor,  for  in  the  different  forms  of  orchitis  the  organ  maintains 
its  flattened  form  from  side  to  side,  feeling  hard,  nodulated,  and  tender.  In  the  cystic 
disease,  the  tumor  is  generally  more  or  less  globular  or  pyriform,  smooth,  elastic,  and  with- 
out the  peculiar  testicular  sensation.  The  inflammatory  affections  are  also  often  associated 
with  a  hydrocele,  and  the  cystic  but  rarely,  if  ever.  In  the  former,  also,  both  organs  are 
generally  affected  sooner  or  later  ;  while  in  the  latter,  the  disease  only  attacks  one.  Medi- 
cal treatment  does  not  appear  to  have  any  influence  in  arresting  the  development  of  the 
cystic,  whilst  in  the  inflammatory  disease  a  good  recovery  may  generally  be  secured  by 
the  use  of  proper  remedies. 

Treatment  of  cystic  disease  There  is  but  one  remedy,  which  is  the  removal 

of  the  diseased  organ.  No  drugs  seem  to  have  the  slightest  effect  in  diminishing  its  size 
or  arresting  its  growth.  Excision,  therefore,  should  be  performed,  the  operation  being,  as 
a  rule,  most  successful. 
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Cancer  of  the  testicle. 


The  testicle,  like  all  glands,  may  become  the  seat  of  cancerous  disease,  both  of  the 
carcinoma-fibrosum  or  hard  cancer,  and  of  the  carcinoma-medullare  or  soft  cancer.  It  is 
rare,  however,  for  the  hard  cancer  to  attack  the  testis,  the  majority  of  examples  being  of 
the  soft  or  encephaloid  form.  For  one  example  of  the  hard  cancer  it  is  probable  that  at 
least  twenty  of  the  soft  are  met  with  in  practice.  In  the  different  museums  a  few  speci- 
mens of  the  former  kind  may  be  seen,  and  at  Guy's  several  exist. 

Cancer  may  also  attack  this  organ  in  two  forms,  either  as  the  tuberous  or  the  infiltrating 
cancer.    In  the  former,  the  disease  appears  either  as  an  isolated  growth,  or  as  several  dis- 
tinct tumors  separating  the  parts  and  then 
Fig.  430.  eventually  coalescing  into  one  mass  ;  in  the 

latter,  it  appears  from  the  beginning  as  the 
infiltrating  kind,  the  cancerous  elements 
being  more  equally  distributed  between  the 
tubes  and  ducts  of  the  true  secreting  gland 
tissue. 

The  malignant  affections  of  the  organ,  as 
the  simple,  are  accompanied  by  the  devel- 
opment of  cysts,  and  these,  in  the  malig- 
nant cases,  are  filled  with  cancerous  matter 
in  lieu  of  the  glairy  mucus  or  fibro-cellular 
intra-cystic  growths  which  are  found  in  the 
fibro-plastic,  adenoid,  or  cystic  diseases. 
In  rare  examples,  both  conditions  seem  to 
coexist  in  the  same  organ  ;  simple  cysts, 
with  the  clear  or  blood-stained  glairy  fluid, 
being  found  in  one  portion,  whilst  in  others, 
these  cysts  are  filled  with  cancerous  mate- 
rial,   and    in    a  third,  enchondromatous 
masses  may  at  times  be  present  (Fig.  430). 
The  part  of  the  organ  generally  attacked  is  the  body  of  the  gland,  although  the  epidi- 
dymis may  be  the  seat  of  the  disease  ;  but  when  the  latter  is  involved,  as  a  rule,  it  is  an 
extension  of  the  disease  from  the  body  of  the  tumor.    Rare  examples,  however,  exist  which 
illustrate  a  primary  affection  of  the  epididymis. 

Cancer  may  attack  the  testis  of  the  old  as  well  as  of  the  young,  and  I  have  the  records 
of  cases  occurring  in  men  aged  56  and  G2,  respectively.  Instances  of  this  disease  attack- 
ing infants  even  so  young  as  seven  months  have  likewise  been  recorded  by  different 
authors,  and  I  have  excised  a  cancerous  testicle  from  a  boy  only  two  years  old.  The 
majority  of  cases  occur,  however,  in  young  adult  life,  from  25  to  40  years  of  age,  as  is 
indicated  by  the  following  facts. 

I  possess  the  records  of  twenty-five  cases,  which  I  have  added  below  to  the  fifty-one 
examples  originally  tabulated  by  Mr.  Harvey  Ludlow,  in  his  Jacksonian  prize  essay.  The 
results  are  as  follows  : — 

Before  the  age  of  5   6  cases. 

From  15  to  20  years  ........  2  " 

"    21  to  30    "   17  " 

"    31  to  40    "   31  " 

"    41  to  50    "   H  " 

"    51  to  70    "   9  " 

7G 

Out  of  my  25  cases  the  disease  in  20  had  been  growing  for  one  year  or  less,  and  in  the 
remaining  5  cases  two  were  of  three  years,  two  of  four,  and  one  of  five  years'  -landing. 

It  is  rare,  if  not  unknown,  for  both  testicles  to  be  the  seat  of  cancer  at  the  same  tune. 
I  am  not  aware  of  any  such  example  being  on  record.  In  16  out  of  the  25  cases  betore 
me,  the  right  organ  was  attacked,  and  in  9  the  left.  Mal-placed  testicles  appear  to  be 
particularly  prone  to  this  disease. 

Cancer  of  the  testicle  may  come  on  as  insidiously  as  the  simple  cystic  disease,  but  in 
general  its  growth  is  more  rapid.  It.  makes  its  appearance  as  a  gradual  enlargement  of 
the  body  of  the  organ,  seldom  attended  by  pain.  There  is  also  an  early  loss  on  pressure 
or  manipulation  of  the  special  testicular  sensation.    The  outline  of  the  tumor  is  smooth, 
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semi-elastic,  and  fluctuating,  but  as  the  disease  progresses,  its  surface  may  become  some- 
what uneven  or  irregularly  bossy,  the  tumor  being  harder  in  some  parts  than  in  others, 
the  softer  parts  projecting.  In  the  carcinoma  fibrosum,  however,  the  whole  tumor  is 
hard  and  at  times  nodular.  The  tumor  is  opaque  from  the  beginning,  and  rarely,  if  ever, 
associated  with  hydrocele,  and  when  so,  it  is  by  chance,  the  one  affection  having  no  direct 
relation  to  the  other.  In  this  respect,  cancer  differs  from  inflammation  of  the  organ,  which 
is  very  frequently  complicated  by  the  presence  of  hydrocele. 

The  disease  rarely  extends  beyond  its  fibrous  covering  or  involves  the  scrotum  ;  and 
for  a  bleeding  fungus  to  form,  the  tumor  must  be  very  large.  As  the  disease  progresses, 
the  health  of  the  patient  may  suffer,  and  a  general  aspect  indicative  of  exhaustion  and 
some  wasting  disease  appear,  although  it  is  not  till  a  late  period  of  this  affection  that  any 
such  symptoms  are  to  be  expected.  When  lumbar  pain  or  a  constant  aching  exists,  a 
suspicion  of  enlarged  lumbar  glands  should  be  excited,  and,  in  certain  examples,  a  chain 
of  enlarged  glands  may  be  felt  extending  upwards  along  the  psoas  muscle. 

The  inguinal  glands  are  occasionally  enlarged  from  infiltration,  though  it  is  believed  by 
some  that  this  complication  does  not  appear  till  the  scrotum  is  involved  in  the  disease. 
This,  however,  is  certainly  not  the  case,  for  large  inguinal  glands  may  appear  at  an  early 
stage. 

The  diagnosis  of  the  disease  is  by  no  means  easy,  particularly  in  its  early  stage,  indeed, 
in  many  instances,  it  is  almost  impossible  to  be  certain  of  its  nature.  It  is  the  size  of  the 
organ  which  generally  first  draws  the  attention  of  the  patient  to  the  part;  and  the  pain 
and  inconvenience  caused  by  its  weight  which  prompt  him  to  seek  advice. 

The  history  of  the  case  and  the  absence  of  translucency  will  prevent  its  being  mistaken 
for  a  hydrocele.  Ha?matocele,  as  a  rule,  has  a  distinct  and  special  history  of  its  own,  and 
the  fact  that  the  testis  may  be  made  out  to  exist  in  some  portion  of  the  tumor  is  a  mate- 
rial aid  to  the  surgeon  in  forming  a  correct  opinion  as  to  the  nature  of  the  case. 

The  tenderness  of  the  organ,  the  nature  of  the  pain,  and  the  shape  of  the  swelling,  are 
sufficient  to  indicate  the  inflammatory  affection,  and  when  fluid  exists,  the  diagnosis  is 
rendered  more  plain,  since  a  vaginal  hydrocele  rarely  coexists  with  any  other  disease  than 
the  inflammatory,  except  to  a  very  slight  extent. 

The  simple  cystic  disease  is  of  slower  growth  than  the  cancerous,  and  generally  firmer 
to  the  feel ;  when  punctured,  it  yields  also  a  glairy  fluid  unlike  the  creamy  material  which 
comes  away  from  the  cancerous  disease.  The  subject  of  diagnosis  of  all  these  growths 
will,  however,  be  discussed  hereafter. 

Treatment  The  only  treatment  which  gives  any  comfort  to  the  patient  is  excision 

of  the  organ,  and  this  should  be  done  as  early  as  the  diagnosis  can  be  made,  for  there  is 
then  less  chance  of  the  glands  in  the  loins  becoming  involved.  The  general  health  must 
also  be  attended  to  with  great  care  at  the  same  time. 

[Other  Tumors  of  the  Testicle. 

Fatty,  cartilaginous,  and  other  tumors  may  occur  in  connection  with  the  testicle.  I 
have  seen  the  testicle  the  seat  of  large  enchondroma  ;  and  congenital  dermoid  cysts  occa- 
sionally occur.    Van  Buren  has  recorded  a  case  of  this  rare  affection.] 

On  the  Diagnosis  of  Scrotal  Tumors. 

I  propose  now  to  consider  the  subject  of  the  diagnosis  of  scrotal  tumors  as  a  whole,  to 
describe  the  train  of  thought  which  passes  through  the  surgeon's  mind  when  examining 
such  a  case  with  diagnostic  intentions,  and  to  point  out  the  special  symptoms  or  their  com- 
bination, as  they  tend  to  indicate  the  presence  of  any  special  affection.  In  doing  this,  I 
believe  that  a  near  approximation  to  truth  may  generally  be  made,  when  the  history  of  the 
case  and  its  special  symptoms  are  carefully  weighed.  Great  difficulty  may  occasionally 
be  experienced  in  any  given  case,  or  it  may  be  beyond  our  power  to  form  any  positive 
opinion  upon  its  nature,  but  I  am  not  disposed,  on  that  account,  to  place  among  impossi- 
bilities the  diagnosis  of  a  scrotal  tumor.  There  are  gradations  of  probability  in  all  our 
conclusions  as  to  the  diagnosis  of  any  disease,  and  a  certainty  untainted  by  fallacy  or  doubt 
is  rarely  obtained  ;  but  1  take  it,  we  are  as  often  correct  in  our  judgment  of  a  scrotal  tumor 
as  of  any  other  affection.  To  aid  the  student  in  this  task  the  following  table  has  been 
drawn  up.     (P.  702.) 
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The  first  point  the  surgeon  lias  to  decide  on  being  consulted  as  to  the  nature  of  a  scrotal 
tumor  has  reference  to  the  question  of  hernia.  Is  the  tumor  connected  with  the  testicle  ? 
or  has  it  passed  down  the  direction  of  the  cord  from  the  abdominal  cavity?  If  the  sur- 
geon is  able  to  isolate  the  growth  at  its  neck  from  the  abdominal  cavity  by  the  thumb  and 
finger,  the  question  is  at  once  decided,  for  almost  all  scrotal  tumors  can  be  so  isolated,  it 
being  quite  exceptional  for  any  to  pass  up  the  cord  so  far  as  the  internal  ring.  Rare  cases 
of  vaginal  hydrocele,  or  hematocele,  however,  in  which  the  tunica  vaginalis  is  open  up  to 
the  internal  ring,  form  an  exception. 

It  being  determined  that  the  swelling  is  not  a  hernia,  the  nature  of  the  tumor  next 
claims  attention. 

Is  it  a  hydrocele  or  hematocele  ?  Is  it  the  product  of  inflammation  or  of  tubercular 
disease?  Is  it  a  new  growth  altogether,  and,  if  so,  is  it  innocent  in  its  nature  or  ma- 
lignant? 

It'  the  tumor  prove  translucent  by  transmitted  light,  the  existence  of  a  hydrocele  is 
fairly  decided  ;  but,  then,  is  it  an  ordinary  vaginal  hydrocele,  or  encysted?  Should  the 
tumor  be  large,  even,  and  pyriform,  and  the  testis  be  found,  at  the  posterior  part  of  the 
tumor  either  by  means  of  manipulation  or  by  the  opacity  displayed  at  one  spot  on  trans- 
mitting light,  vaginal  hydrocele  may  be  suspected  ;  but  should  the  testis  exist  in  front  or 
at  cue  side,  and  the  tumor  have  been  of  very  slow  growth,  small,  and  more  or  less  globular 
or  evidently  multilocular,  a  cystic  hydrocele  may  probably  be  diagnosed.  The  tapping  of 
the  tumor  will,  however,  settle  the  diagnosis  ;  for  in  vaginal  hydrocele  the  fluid  will  be 
more  or  less  straw-colored  and  albuminous,  while  in  the  encysted,  it  will  be  thin,  non- 
albuminous,  pale,  and  probably  opalescent,  containing  on  microscopical  examination, 
granules  and  spermatozoa. 

Iu  rare  or  old  instances,  however,  the  tumor  may  be  opaque,  and  under  such  circum- 
stances, difficulties  may  be  experienced  ;  yet  the  history  of  these  cases  will  tend  to  throw 
much  light  upon  the  point,  for  to  a  certainty  it  will  reveal  a  disease  of  very  long  standing  ; 
the  tumor  will  be  probably  painless  and  fluctuating,  and  the  testis  made  out  to  be  in  its 
usual  position  at  the  posterior  part  of  the  sac.  When  a  doubt  exists,  a  puncture  with  an 
exploring  trocar  and  canula  will  decide  the  question,  as  in  these  cases,  fluid  will  be  drawn 
off  of  a  dark  color,  loaded  with  cholesterine. 

We  will  now  pass  on  to  the  consideration  of  tumors  which  are  not  translucent  and  not 
hydrocele,  and  it  is  here  that  the  surgeon  experiences  true  difficulty  in  his  diagnosis,  as 
almost  all  the  diseases  of  the  testis  are  insidious  in  their  growth,  and  chiefly  painless  in 
tlier  development.  The  hematocele,  except  in  rare  examples,  usually  follows  upon  some 
strain  or  injury,  increasing  with  tolerable  rapidity  up  to  a  certain  point,  and  accompanied 
by  pain  which  soon  subsides.  It  then  becomes  stationary  as  to  size,  and  remains  torpid 
for  a  variable  period,  when  pain  reappears  with  other  signs  of  inflammation.  The  presence 
of  the  testis  is  also  to  be  made  out  by  manipulation  towards  the  posterior  part  of  the  organ. 
The  surface  of  the  tumor  is  always  smooth,  more  or  less  oval  or  pyrii'orm,  and  semi-elastic 
or  fluctuating. 

The  inflammatory  affections  of  the  testis  have  a  peculiar  shape,  being  laterally  flattened, 
and  are  usually  accompanied  at  some  period  of  their  course  with  tenderness  and  pain,  as 
well  as  often  associated  with  fluid  in  the  tunica  vaginalis.  In  the  syphilitic  inflammation, 
this  fluid  is  often  copious.  Both  organs  are  also  generally  involved,  either  together  or  at 
different  times.  The  tumor  is  usually  somewhat  tender  to  the  touch  and  has  a  firm  fibrous 
feel  unlike  the  semi-elastic  and  half-fluctuating  sensations  afforded  by  cystic  or  carcinoma- 
tous disease.  In  very  chronic  cases  the  testis  may,  however,  be  perfectly  painless,  and 
allow  of  any  amount  of  manipulation  without  distress  ;  the  natural  testicular  sensation  also 
having  disappeared.  In  syphilitic  disease,  the  surface  of  the  tumor  will  probably  be  irregu- 
lar, with  firm  fibrous  outgrowths  in  different  parts  and  in  the  tunica  albuginea. 

In  the  tubercular  affection  of  the  epididymis  or  testis  there  should  not  be  any  difficulty 
in  the  diagnosis,  for  the  tubercular  deposit,  as  a  rule,  takes  place  unaccompanied  by  pain 
or  any  symptom  beyond  that  produced  by  its  deposition.  When  deposited  in  masses — its 
usual  form — it  feels  like  some  foreign  body  introduced  into  the  substance  of  the  gland  or 
of  the  epididymis  ;  and  is  at  first  quite  painless  and  unproductive  of  any  symptoms,  these 
only  appearing  when  the  material  begins  to  soften  down  and  excite  some  inflammatory 
action  in  the  parts  around.  The  tubercular  material  may  be  deposited  in  one  or  more 
masses,  these  subsequently,  perhaps,  coalescing  into  an  irregular  induration.  When  sup- 
puration takes  place,  the  diagnosis  is  complete. 

The  cystic  or  simple  tumors  of  the  testis  are  painless  throughout  the  whole  course  of 
their  growth,  and  can  be  recognized  by  purely  negative  symptoms.     They  attract  the 
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patient's  observation  only  from  their  size,  can  be  handled  without  exciting  pain,  and  do 
not  usually  give  even  the  natural  sensation  of  the  organ  upon  pressure.  They  arc  slow  in 
their  progress,  uniform  in  their  outline,  and  more  or  less  globular  ;  are  always  confined  to 
one  gland  ;  are  rarely  accompanied  with  fluid  in  the  tunica  vaginalis  ;  and,  on  being  punc- 
tured, emit  only  a  more  or  less  blood-stained  glairy  mucus. 

The  cancerous  tumors  of  the  organ  are  more  rapid  in  their  development  than  the  cystic, 
a  year's  growth,  as  a  rule,  giving  a  large  tumor.  They  are  likewise  painless,  and  readily 
allow  of  free  manipulation.  The  natural  sensation  of  the  organ  also  soon  disappears. 
They  are  accompanied  with  a  hydrocele,  and  also  involve  only  one  organ.  They  have  a 
more  elastic  and  fluctuating  feel  than  the  cystic  or  the  inflammatory  enlargements,  and 
when  their  outline  is  unequal  or  bossy,  the  projection  is  generally  softer  than  the  other 
portion  of  the  tumor.  An  exploring  needle,  or  trocar  and  canula,  rarely,  if  ever,  reveals 
the  mucoid  fluid  so  characteristic  of  the  cystic  or  simple  affections,  but  usually  lets  out 
blood  or  the  thin  creamy  fluid  so  characteristic  of  a  cancer.  In  the  preceding  table,  the 
chief  points  of  difference  in  the  several  chronic  affection  of  the  testicles  are  clearly  shown. 
(See  Table,  p.  702.)  [In  this  description  of  diseases  of  the  testicle  the  term  sarcocele 
has  very  properly  been  omitted.  It  is  often  used  to  express  a  solid  enlargement  of  the 
testicle,  and  has  various  adjectives  added  to  describe  the  character  of  the  growth.  Thus 
we  hear  of  tuberculous  sarcocele,  syphilitic  sarcocele,  and  malignant  sarcocele.] 
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'  The  scrotum  having  been  shaven,  and  the  skin  over  the  testicle  made  tense,  a  free 
incision  is  to  be  made  through  the  scrotum  and  tunica  vaginalis  down  to  the  tunica  vagi- 
nalis testis,  and  the  body  of  the  organ  with  its  cord  exposed  ;  and,  when  any  doubt  as  to 
diagnosis  exists,  an  incision  should  be  made  into  the  growth  before  its  removal.  A  strong 
silk  or  carbolized  catgut  ligature  should  then  be  passed  through  the  cord,  which  must  be 
firmly  tied  in  halves;  the  cord  divided  below  the  ligature,  and  the  tumor  turned  out  of  its 
scrotal  covering.  There  is  no  necessity  to  take  away  any  of  the  scrotum  however  stretched, 
unless  diseased,  since  it  is  sure  to  contract.  All  vessels  are  to  be  twisted,  the  wound 
washed  out  with  some  iodine  water  and  dried,  and  a  few  sutures  put  in  at  the  upper  part 
of  the  wound,  the  purse  being  raised  when  the  patient  is  in  bed  by  a  small  pillow.  No 
pain  is  caused  when  the  ligature  of  the  cord  has  been  tightly  tied,  and  about  the  tenth 
day  it  will  come  away. 

To  take  the  vessels  of  the  cord  up  singly  is  a  troublesome  operation  and  has  no  advan- 
tages. No  assistant  can  hold  the  cord  with  his  fingers  before  its  division,  as  it  is  sure  to 
slip  from  his  grasp.  [I  have  known  severe  hemorrhage  to  occur  from  the  divided  cord 
slipping  up  into  the  canal,  and  thus  getting  beyond  reach.  Hence,  when  the  surgeon 
expects  to  tie  the  vessels  separately,  which  to  me  seems  preferable,  he  must  pass  a  string 
through  temporarily,  in  order  to  have  control  of  the  stump.] 

To  strap  a  testicle  requires  some  skill.  The  patient  should  be  made  to  stand 
against  the  edge  of  a  table  and  separate  his  legs.    The  surgeon  should  then  with  his  left 

hand  grasp  the  organ  from  behind  and  press  it 
Fig.  431.  down  to  the  bottom  of  the  scrotal  sac,  making  the 

scrotum  tense  over  its  surface,  the  thumb  and  index- 
finger  of  his  left  hand  holding  its  neck.    A  piece 
of  elastic  strapping  spread  on  leather,  half  an  inch 
or  more  wide,  is  next  to  be  wound  round  the  neck 
of  the  tumor  once,  twice,  or  even  thrice  to  hold  it 
in  position,  for  if  this  point  be  not  attended  to,  all 
the  subsequent  steps  will  be  useless.    (Fig-  431.) 
Having  done  this,  pieces  of  strapping  three- 
strapping  testicle,  quarters  of  an  inch  long  are  to  be  applied  verti- 
cally from  one  side  of  the  circular  strip  to  the  other, 
sufficient  force  being  employed  to  compress  the  organ.    When  the  testis  is  completely 
covered  in  and  compressed,  another  circular  piece  or  so  should  be  applied  to  keep  the  whole 
in  position,  and  to  bind  down  the  ends  of  the  vertical  pieces. 

The  strapping  will  probably  require  reapplication  every  second  day,  as  the  parts  soon 
yield,  and  the  strapping  then  forms  a  loose  bag.  The  student  must  remember  that  the 
object  of  the  strapping  is  to  compress  the  organ,  and  not  to  cover  it. 

Imperfect  transition  and.  malposition  of  the  testicle  is  occasionally  met  with, 
the  organ  being  either  arrested  in  some  part  of  its  course  into  its  scrotal  pouch,  or,  mis- 
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placed.  At  times  one  testicle  is  found  in  the  canal,  or  it  has  failed  to  put  in  an  appear- 
ance at  all ;  while  at  others  both  arc  found  to  be  out  of  place.  [Prof.  Gross  has  recorded 
a  case  where  the  empty  scrotum  of  a  boy  was  attributed  to  a  criminal  removal  of  the 
testicles.]  Not  uncommonly,  this  arrested  descent  of  the  testicle  is  complicated  with  a 
congenital  hernia,  the  vaginal  process  of  peritoneum  being  still  open,  and  in  all  cases  of 
scrotal  swelling  in  infants,  the  surgeon  should  examine  the  parts  with  care  to  discover 
whether  the  testicle  is  or  is  not  involved  in  the  tumor.  When  tile  testes  are  thus  placed, 
they  are  very  commonly  ill-developed.  At  times  during  their  descent  through  the  rings, 
they  are  nipped  by  the  muscular  structures,  and  become  inflamed.  1  have  recorded  such 
instances  in  a  former  page.  Nothing  can  be  done  by  way  of  treatment  to  expedite  the 
descent  of  the  organ.  When  within  the  internal  ring  and  complicated  with  hernia,  it  is 
well  to  recommend  a  truss ;  but  when  the  testis  is  in  the  canal,  sucli  an  instrument  cannot 
be  worn,  an  extra  element  of  danger,  under  these  circumstances,  being  added  to  the  case. 

Testes  so  situated  seem  to  be  very  prone  to  become  the  seat  of  cancerous  disease.  Many 
such  cases  have  been  recorded. 

Jn  a  case  under  my  care,  of  a  gentleman  over  fifty,  an  encysted  hydrocele  was  found 
with  a  small  testicle  situated  in  the  centre  of  a  congenital  hernia,  the  cyst  appearing  on 
the  reduction  of  the  hernia  as  a  tumor  the  size  of  a  small 
orange,  below  the  external  ring  and  behind  the  hernia.  I 
tapped  it  from  behind,  and  drew  off  about  two  ounces  of 
a  milky  fluid  containing  many  spermatozoa,  and  injected 
it  with  iodine.  A  good  result  followed.  This  gentleman 
was  married,  and  had  a  family. 

Malplaced  testicles  are  less  common  than  those  just 
described.  I  have,  however,  seen  seven  cases  ;  in  three, 
one  of  which  I  have  reported  ('  Guy's  Hosp.  Reports,' 
18G7),  the  right  testicle  was  placed  in  the  perineum  in  its 
own  independent  scrotal  pouch  (Fig.  432),  and  in  the 
other  four  the  right  testicle  was  in  the  perineum,  the  scro- 
tal sac  being  otherwise  natural.  There  was  in  one  a 
hernia  associated  with  the  malplaced  testicle  ;  the  bowel 
clearly  descending  into  the  tunica  vaginalis  down  to  the 

testicle.  Right  testicle  in  the  perineum. 


Fig.  432. 


Varicocele. 

This  signifies  a  varicose  condition  of  the  spermatic  veins,  and  when  the  disease  is  well 
marked  their  tortuosity  and  dilatations  present  the  appearance  (Fig.  433)  and  impart  the 
feeling  of  a  "bag  of  worms"  within  the  scrotum.    It  is  more 
common  on  the  left  than  on  the  right  side,  the  assigned  causes  Fir.  433. 

of  this  preponderance  being  the  more  dependent  position  of  the 
left  organ  and  the  liability  of  the  vein  to  be  pressed  upon  by  a 
loaded  sigmoid  flexure  of  the  colon.  [It  is  probably  due  to  the 
fact  that  the  left  spermatic  vein  enters  the  renal  at  a  right  angle 
and  has  no  valve,  whereas  the  right  spermatic  vein  opens  into  the 
vena  cava  and  has  a  valvular  apparatus  to  guard  against  down- 
ward pressure.]  It  is  a  disease  of  young  adult  life,  and  is 
doubtless  often,  although  not  always,  the  product  of  masturba- 
tion, or  excess  of  venery.  Anything  that  retards  the  return 
of  the  venous  blood  from  the  organ  aggravates,  if  it  does  not 
really  cause  it.  The  affection  is  generally  accompanied  by  a 
dull  aching  pain  in  the  part  as  well  as  a  sensation  of  weight  or 
fulness,  but  these  symptoms  are  rarely  complained  of  at  an 

early  period  of  the  affection.     The  pain  often  passes  Up  the        Varicocele  taken  from  case  of 

groin  even  to  the  loins,  and  is  relieved  if  the  patient  assume  Mr.  Jacobson's. 

the  recumbent  position,  or  even  by  elevating  the  scrotum. 

TREATMENT  If  constipation  exists,  the  bowels  must  be  regulated.    If  the  scrotum 

he  pendulous,  cold  bathing  ought  to  be  recommended,  and  the  organ  supported  by  means 
of  a  thin  suspensory  bandage.  Tonics  are  often  of  use.  When  this  palliative  treatment, 
gives  relief  and  retards  the  progress  of  the  disease,  nothing  more  is  needed  ;  but  when  the 
disease  is  severe  and  these  means  are  ineffectual,  a  more  radical  treatment  is  called  for, 
which  consists  in  the  excision,  destruction,  or  division  of  the  veins. 
45 
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VARICOCELE. 


Method  of  obtaining  constant  tension  by  rubber  spring.] 


Excision  is  a  practice  which  has  been  reintroduced  since  antiseptic  surgery  has  become 
a  fashion,  and  consists  of  the  removal  of  about  an  inch  of  the  diseased  vein  below  the 
external  inguinal  ring,  after  the  application  of  a  ligature  of  carbolized  catgut  above  and 
below  the  part  to  be  removed.  I  have  seen  good  results  follow  this  practice,  and  have 
known  of  bad,  and  regard  the  operation  as  far  more  dangerous  than  that  now  to  be  described. 

Operation  of  Ligature — This  is  now  generally  done  by  a  subcutaneous  operation.  Some 
surgeons  employ  metallic  wire  for  the  purpose,  others  silken  or  hempen  ligatures,  ligaturing 
the  veins  in  two  places  an  inch  apart.  I  prefer  this  operation  to  every  other.  Mr.  Lee 
uses  two  pins  to  arrest  the  flow  of  blood,  and  performs  subcutaneous  division  of  the  vessels 

between  them  ;  and  in  my  hands  this  ope- 
[Fig.  434.  ration  has  been  very  successful.    Sir  B. 

Brodie  used  to  divide  the  veins  subcutane- 
ously and  apply  pressure.  Mr.  J.  Wood, 
of  King's,  subcutaneously  surrounds  the 
veins  with  a  double  wire  noose,  and  keeps 
up  pressure  upon  the  wire  by  means  of  a 
metallic  spring  till  division  of  the  veins 
occurs.  [After  a  string  has  been  put 
around  the  veins  subcutaneously,  its  ends 
may  be  passed  through  a  metal  disk  and 
tied  over  a  piece  of  rubber  tubing,  which 
acts  as  a  spring.  This  method  has  been  ad- 
vised by  Dr.  Levis,  of  this  city.]  Lee's 
operation  is  performed  as  follows  :  Under 
chloroform  or  not,  the  scrotum  on  the  side 
of  the  varicocele  is  to  be  taken  between  the 
fingers  and  thumb  and  the  vas  deferens 
(which  may  always  be  known  by  its  cordy  hardness)  allowed  to  escape,  so  soon  as  this  is 
done,  a  needle  may  be  passed  through  the  scrotum  beneath  the  bundle  of  spermatic  veins, 
and  a  figure-of-8  ligature  applied  over  the  needle  sufficiently  tight  to  arrest  the  circulation 
through  the  veins,  but  not  to  cut  the  skin  over  them.  A  second  needle  is  to  be  applied  in 
like  manner,  half  an  inch  or  more  lower  down  or  higher  up  as  the  case  may  be  ;  and  the 
veins  divided  subcutaneously  between  the  two  needles  by  a  tenotomy  knife.  Sometimes 
the  veins  may  be  divided  two  or  three  days  after  the  insertion  of  the  pins,  but  there  is  no 
object  in  delay.    The  ends  of  the  needles  are  to  be  cut  short  after  the  operation,  and  on 

the  fifth  day  may  be  removed.  A  day  or  so  later  the 
patient  may  get  up,  wearing  a  suspensory  bandage.  As 
a  general  rule,  this  operation  is  most  successful,  and  not 
dangerous.  It  is  only  to  be  done,  however,  when  pallia- 
tive treatment  fails. 

Mr.  Morgan,  of  Dublin,  has  recently  suggested  an  ad- 
mirable suspender  for  varicocele  and  other  affections  of 
the  testis,  which  is  illustrated  in  Fig.  435.    It  consists  of 
a  piece  of  webbing  4^  inches  long,  3^  inches  wide  at  one 
end,  4  inches  at  the  other,  and  gradually  tapering  to  the 
narrower  end.    A  piece  of  thick  lead  wire  is  stitched  in 
the  rim  of  the  smaller  end,  two  tapes  sewn  along  the 
entire  length  of  the  webbing,  and  the  sides  furnished  with 
neat  hooks,  a  lace,  and  a  good  tongue  of  chamois  leather. 
When  the  suspender  has  been  applied  to  the  testicle,  the 
tapes  are  to  be  attached  to  an  abdominal  belt.    The  size 
may  vary  more  or  less.    The  lead  wire  encircling  the 
lower  end  gives  a  foundation  to  the  general  means  of  support,  and  keeps  the  testis 
within  the  bag  ;  the  patient  can  mould  it  more  or  less  to  his  convenience,  and  it  need  not 
be  worn  at  night. 

Fatty  tumors  are  occasionally  met  with  in  the  cord.  I  have  removed  one  the  size 
of  a  walnut;  and  fibrous  or  fibro-cellular  tumors  have  been  met  with  or.  the  testicle.  I 
have  seen  one  of  the  latter  the  size  of  an  orange,  excised  from  the  testicle  with  success 
by  Mr.  Hilton.  [Hydrocele  of  the  cord  has  been  discussed  with  hydrocele  of  the  vaginal 
tunic  of  the  testicles.] 


Fig.  435. 


Morgan's  suspender. 
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Affections  of  the  Scrotum. 


The  scrotal  pouch  is  very  frequently  the  seat  of  injury,  while  the  testicle,  from  its 
mobility,  escapes.  When  the  parts  are  bruised,  the  effusion  of  blood  is  at  times  very 
great,  the  blood  forming  a  large  diffused  scrotal  hematocele,  while  at  others,  it  forms  a 
distinct  tumor.  On  January  29th,  1871,  I  was  consulted  by  T.  B — ,  sst.  40,  who  sat 
down  on  the  broken  arm  of  a  chair,  the  stump  of  the  arm  bruising  the  perineal  border  of 
the  scrotum.  A  swelling  at  once  appeared,  and  when  I  saw  him,  twenty-six  hours  after 
the  accident,  a  well-defined  blood  tumor  existed  in  the  median  line  of  the  scrotum,  the 
size  of  a  cocoa-nut,  the  two  testicles  maintaining  their  position  on  either  side.  By  rest, 
cold  lotion,  and  tonics  the  blood  was  absorbed  in  three  months. 

Lacerated  wounds  of  the  scrotum  are  also  attended  with  blood  extravasation,  but  they 
usually  heal  readily  on  account  of  the  vascularity  of  the  parts. 

(Edema  of  the  scrotum  takes  place  w  henever  any  inflammation  attacks  the  part 
or  the  tissues  about.  It  is  seen  in  the  inflammation  of  the  epididymis  associated  with 
gonorrhoea  and  in  acute  orchitis  ;  in  extravasation  of  urine  and  urinary  perineal  abscess  ; 
in  the  retention  of  urine  in  childhood  due  to  the  obstruction  of  a  calculus  ;  in  phimosis  or 
paraphimosis;  in  erysipelas.  In  all  these  cases  it  is  present,  and  more  or  less  redness 
and  external  signs  of  inflammation  coexist.  Simple  oedema  is  often  one  of  the  first  indi- 
cations of  renal  or  cardiac  dropsy. 

Elephantiasis  of  scrotum. — The  scrotum  also  is  not  rarely  the  seat  of  elephan- 
tiasis arabum — solid  oedema  of  the  scrotum,  and  the  disease  generally  attacks  the  penis 
as  well.  In  tropical  countries  where  this  affection  is  common,  the  tumors  attain  an  enor- 
mous size.  It  is  the  same  disease  as  attacks  the  female  genitals  and  other  parts  of  the 
body  and  extremities  ;  and  in  the  West  Indies  is  known  as  the  "  Barbadoes  leg."  By 
Mr.  Dalton,  of  Guiana,  and  other  observers  it  is  regarded  as  a  constitutional  disease.  It 
is  occasionally  associated  with  ichythyosis  of  the  tongue,  and  is  often  attended  with  fever 
and  local  erythema  associated  with  oedema,  which  never  subsides.  When  attacking  the 
scrotum  nothing  but  its  excision  is  of  any  use.  The  historical  case  in  which  Mr.  Key 
removed  from  a  Chinaman,  ast.  32,  a  tumor  weighing  fifty-six  pounds  (Prep.  1G2069, 
Guy's  Museum),  of  ten  years'  growth  (Fig.  436),  is  a  good  case  in  point,  but  the  growths 
attain  a  larger  size  than  this.  Mr.  Wiblin,  in  1802,  excised  a  growrth  equally  large,  and 
in  the  '  Med.-Chir.  Trans.'  for  1803,  this  case  with  reference  to  others  will  be  found. 
Such  growths  are  made  up  of  the  elements  of  ordinary  connective  tissue.  Sir  J.  Fayrer 
has  operated  on  many  cases.  He  writes  :  "  The  operation 
for  removal  of  a  scrotal  tumor  is  simple  enough,  but  it  re- 
quires determination  and  expedition.  It  needs  also  the  aid 
of  intelligent  assistants.  Before  commencing  it  is  well  to 
have  the  tumor  raised  and  supported  in  a  vertical  positron 
for  half  an  hour,  to  drain  it  of  blood  as  much  as  possible  ; 
then,  the  patient  having  been  placed  in  a  recumbent  position 
on  an  ordinary  table,  with  the  nates  brought  near  to  the  end 
of  it,  he  is  to  be  put  under  the  influence  of  chloroform,  and 
the  incisions  are  to  be  commenced.  Several  assistants  are 
required  to  hold  back  the  legs,  raise  the  penis  and  testes, 
support  the  tumor,  and  rapidly  secure  the  bleeding  points. 
These  being  provided,  the  operation  may  be  begun.  The 
director  is  to  be  introduced  into  the  passage  at  the  bottom 
of  which  lies  the  glans  penis,  and  that  organ  exposed  by 
laying  open  with  either  the  long  catlin  or  sharp-pointed  bis- 
toury the  dense  tissue  covering  it.  If  the  prepuce  is  healthy, 
it  is  well  to  reflect  a  portion  of  it  as  a  future  covering  to 
the  penis.  If  the  prepuce  is  involved,  or  even  suspected 
of  being  involved,  it  should  be  carefully  dissected  away  like  the  rest  of  the  thickened 
tissue.  Having  exposed  the  penis,  it  is  to  be  raised  and  carefully  dissected  out,  with  or 
without  the  prepuce,  as  the  case  may  be.  This  is  to  be  raised  and  held  aside  by  an 
assistant,  care  being  taken  in  cleaning  it  out  of  the  morbid  tissue  not  to  divide  the  sus- 
pensory ligament. 

"  The  next  step  is  to  make  a  deep  and  bold  incision  down  to  the  tunica  vaginalis  on 
one  side.  In  a  large  tumor  several  incisions  will  be  needed  before  the  tunica  vaginalis  is 
exposed,  which  probably  will  be  found  much  thickened  and  distended  with  fluid,  forming 
large  hydroceles.    These  should  be  laid  open,  and  if  the  tunica  vaginalis  be  much  thick- 


Fig.  43<J. 


Elephantiasis  of  the  scrotum. 
(Key's  case.) 
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STERILITY. 


ened  it  should  be  removed;  if  not  so  affected,  and  the  testicle  not  enlarged,  it  need  not  be 
interfered  with.  The  testicle  is  then  to  be  dissected  out,  reflected,  and  held  upward-  with 
the  penis.  A  similar  proceeding  is  to  be  carried  out  on  the  opposite  side.  The  tumor  is 
then  to  be  removed  by  connecting  transversely  the  three  vertical  incisions  already  made, 
and  then,  either  with  the  scalpel  or  amputating  knife,  the  remaining  portion  of  the  neck 
of  the  tumor  is  to  be  cut  through.  It  is  well  before  separating  it  to  mark  out  on  the 
perineal  aspect  by  an  incision  the  line  at  which  the  removal  is  to  be  completed.  During 
the  operation,  vessels  are  to  be  commanded  by  the  fingers  of  assistants,  and  large  veins 
controlled  by  forceps.  It  is  well  that  even  the  most  minute  bleeding  point  should  be 
ligatured  (or  twisted),  otherwise  when  reaction  occurs  there  may  be  hemorrhage.  The 
bleeding  having  been  controlled,  the  testes  with  their  elongated  cords  are  to  be  applied  to 
the  surface  of  the  wound;  the  penis  is  to  be  enveloped  in  a  fold  of  oiled  lint,  and  thus 
kept  apart  from  the  testes,  which  are  also  covered  and  supported  in  position  by  oiled 
cloths."    The  largest  tumor  of  this  kind  on  record  weighed  200  lbs. 

Cancer  of  the  Scrotum. 

This  is  a  rare  affection  compared  with  what  it  was  some  years  ago  when  sweeps  ascended 
flues,  and  is  commonly  met  with  in  this  country  as  a  cftintney-sweep's  cancer.  It  is, 
however,  well  known  in  the  tar  and  paraffin  manufactories  of  the  Continent,  the  products 
of  distillation  of  coal,  according  to  Volkmann,  being  more  irritating  to  the  human  skin 
than  soot.  It  is  in  reality  an  epithelial  cancer  similar  to  that  found  in  other  parts  of  the 
body;  at  times  it  is  very  extensive,  involving  the  whole  scrotum.  Nothing  but  its 
removal  can  be  recommended.  Small  tumors  may  be  cauterized  down  or  destroyed  by 
caustics,  but  the  larger  should  be  excused.  When  the  growth  can  be  isolated  by  pins 
passed  through  its  base,  the  platinum  wire  ecraseur  heated  by  the  galvanic  battery  is 
probably  the  best  instrument  to  use,  otherwise  the  knife  is  to  be  employed.  When  the 
whole  scrotum  is  removed  and  the  testes  are  left  exposed,  hanging  from  their  external 
rings,  the  surgeon  need  be  under  no  alarm,  for  the  parts  will  granulate  up  in  the  course  of 
time,  and,  what  is  more,  the  testicles  may  become  movable.  I  have  seen  this  take  place 
more  than  once.  The  earlier  the  disease  is  removed  the  better,  for  by  delay  the  glands 
of  the  groin  may  become  involved. 

The  scrotum  is  occasionally  though  rarely  the  seat  of  tumors,  sebaceous,  fatty,  or  fibrous. 
It  is,  likewise,  the  seat  of  varicose  veins;  the  small  venous  radicles  appearing  as  beaded 
dilatations  of  a  peculiar  aspect;  the  disease  is,  however,  of  little  importance. 

Tumors  or  swellings  that  encroach  upon  the  scrotum  from  the  perineum  are  probably 
inflammatory,  and  are  most  frequently  urinary  abscesses  associated  with  and  dependent 
upon  some  stricture ;  but  occasionally  an  anal  abscess  may  press  forward,  and  I  have  seen 
one  occupying  the  whole  perineum  up  to  the  scrotum.  These  are  to  be  treated  by  free 
incisions. 

STERILITY— MALE  IMPOTENCE  AND  SPERMATORRHOEA. 

The  influence  of  the  sexual  functions  is  so  great  in  the  economy  of  human  life,  that  any 
impairment  of  the  organs  concerned  is  a  matter  of  importance,  not  only  in  its  effects  on 
the  bodily  health,  but  even  more  on  the  mental  state  of  the  person  affected. 

The  sexual  act  is  a  compound  one,  physical  and  mental.  The  physical  organs  may  be 
perfect  and  capable  in  their  way,  but  if  the  mental  are  deficient  in  energy  or  weakened 
by  doubt  of  competency,  or  under  the  influence  of  some  emotion  such  as  shame  or  fear, 
the  act  will  be  spoilt,  and  failure  to  complete  it  must  ensue. 

It  is,  therefore,  clear  that  impotence,  real  or  imaginary,  may  be  due  to  many  physical 
and  mental  causes. 

Taylor  defines  impotency  "to  be  an  incapacity  for  sexual  intercourse."  This  incapacity 
may  ensue  from  physical  causes,  remediable  or  irremediable.  The  latter  includes  loss  of 
penis  and  testicles,  deformity  of  penis,  including  excess  of  and  arrest  of  development,  mal- 
development,  in  such  cases  as  ectopia  vesica?,  &c.  The  remediable  causes  may  be  some 
local  affection  of  the  penis  or  testes. 

Any  condition  that  prevents  the  introduction  of  the  organ  into  the  female  passage  is 
enough  to  cause  impotence,  whether  such  condition  be  connected  with  the  penis  or  testes. 
The  same  effect  is  produced  by  any  disease  or  congenital  malposition  or  development  of 
the  testes,  attended  with  loss  of  sexual  desire,  as  by  old  age.  A  man  may,  therefore,  be 
impotent  and  virile,  or  impotent  and  sterile. 


SPERMATORRHEA. 
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A  man  may  be  capable  of  sexual  intercourse  and  yet  be  sterile;  sterility  in  the  male 
depending  much  upon  the  secretion  of  the  testes,  as  well  as  upon  the  formation  of  the 
penis,  for  semen  without  spermatozoa  is  destitute  of  procreative  power.  A  man  may  have 
a  penis  the  subject  of  epispadias  or  hypospadias ;  he  may  have  sexual  desire,  and  even 
power,  but  if  the  urethral  orifice  be  so  low  down  as  to  forbid  the  semen  being  conveyed 
into  the  vagina,  he  will  be  sterile ;  though  all  patients  with  hypospadias  are  not  so.  I 
have  known  two  men  who  had  hypospadias — the  orifice  of  the  urethra  in  each,  opening 
one  inch  behind  the  normal  urethral  opening — to  be  the  fathers  of  three  and  four  children 
respectively ;  and  a  third,  in  whom  the  urethral  orifice  was  one  inch  behind  the  glans, 
whose  wife  died  in  childbirth. 

When  the  urethral  orifice  is  at  the  base  of  the  penis,  sterility  must,  however,  exist. 
When  partial  epispadias  exists,  there  is  no  reason  to  believe  that  a  man  must  be  sterile. 

When  both  testes  are  misplaced — that  is,  when  they  have  not  descended  into  the 
scrotum — there  is  a  strong  probability  that  the  organs  are  badly  developed,  that  they  do 
not  secrete  healthy  spermatic  fluid,  and  that  sterility  coexists.  Curling  asserts  this  very 
positively  to  be  the  tact,  but  he  at  the  same  time  brings  forward  evidence  from  Messrs. 
Cock's  and  Poland's  practice  that  such  is  not  always  the  case.  In  a  general  way  Mi-. 
Curling  may  be  right,  but  there  are  many  exceptions  to  such  a  rule.  When  one  testis  is 
in  the  scrotum  and  healthy,  there  is  no  reason  to  suspect  sterility. 

Sterility  sometimes  follows  disease  of  the  testes,  inflammatory  or  otherwise;  for  epidi- 
dymitis or  inflammation  of  the  duct  of  the  testicle,  as  well  as  testitis  or  inflammation  of 
the  gland,  may  be  followed  by  atrophy  of  the  organ.  Gosselin,  Godart,  and  Liegois  have 
laid  great  stress  upon  this;  and  Curling  ascribes  these  as  common  causes  of  sterility. 
Sterility  may  be  produced  by  involuntary  seminal  emissions  the  result  of  excess  of  venery 
or  masturbation,  by  producing  either  loss  of  sexual  power  or  deterioration  of  semen. 
Stricture,  or  any  impediment  to  the  seminal  discharge,  is  also  another  cause.  The  student 
must  remember,  too,  that  a  man  may  be  capable  of  sexual  intercourse  and  be  sterile  from 
other  causes.  He  may  even  have  emissions  in  connection  without  seminal  secretion,  for 
the  emissions  may  consist  only  of  secretion  from  the  seminal  vesicles.  I  have  known  this 
fact  illustrated  in  a  man  wdio  had  lost  both  his  testicles  from  a  surgical  operation,  and  yet 
had  sexual  power  as  strong  as  ever,  attended  with  emission.  The  removal  of  one  testicle 
seems  to  interfere  but  little  if  at  all  with  sexual  power.  Some  years  ago,  I  removed  a 
testicle  for  cystic  disease  from  a  gentleman  who  had  been  married  many  years  and  had  no 
child.    After  the  operation  his  wife  soon  conceived  and  gave  birth  to  a.  boy. 

In  the  female  subject,  impotency  may  be  said  to  exist  when  the  vagina  is  absent  or 
obliterated.  It  is  for  a  time  present  when  the  orifice  is  occluded  by  some  dense  mem- 
brane, or  when  the  introduction  of  the  male  organ  is  prevented  on  account  of  the  smallness 
of  the  orifice,  by  vaginismus,  or  the  presence  of  a  bifid  vagina. 

Sterility  is  due  to  many  causes,  the  occlusion  of  the  os  uteri  being  one,  but  morbid  con- 
ditions of  the  uterus  and  ovaries  are  probably  the  more  frequent. 

The  student  should  remember,  that  "  the  functions  of  the  testicle,  like  those  of  the 
mammary  gland  and  uterus,  may  be  suspended  for  a  long  period,  possibly  for  life  ;  and 
yet  its  structure  may  be  sound  and  capable  of  being  roused  into  activity"  on  any  healthy 
stimulus.  Unlike  other  glands,  it  does  not  waste  or  atrophy  for  want  of  use,  the  physical 
parts  of  man's  nature  being  accurately  adapted  to  the  necessities  of  his  position,  and  to  his 
moral  being. 

Spermatorrhea. 

This  doubtless  exists  as  a  disease  although  rare.  It  consists  in  the  discharge  of  sperm- 
atic fluid  containing  spermatozoa  with  the  urine,  without  sexual  desire  or  sexual  excite- 
ment. It  is  commonly  associated  with  some  derangement  of  the  digestive  organs, 
constipation,  and  rectal  irritation,  spasmodic  action  of  the  levator  ani  acting  on  the 
vesicuhe  seininalis  and  prostate  gland.  In  its  most  complete  form  it  is  associated  with  an 
absolute  loss  of  sensation  about  the  veru  montanum  on  the  passage  of  a  sound,  a  patient 
thus  affected  allowing  the  introduction  of  an  instrument  without  flinching;  while  the  worst 
cases  are  associated  with  wasting  of  the  testicles  and  varicocele.  It  is  at  times  without 
doubt  due  to  excess  of  venery,  but  more  commonly  to  masturbation.  It  commences 
almost  always  with  nocturnal  emissions  which  gradually  become  more  frequent.  These 
are  at  first  attended  with  erotic  sensation,  although  not  so  subsequently,  and  at  last  occur 
without  erection.  If  copulation  be  attempted,  the  ejaculation  takes  place  at  once,  often 
before  the  introduction  of  the  organ.    It  ends  in  the  total  loss  of  sexual  inclination  and 
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power.  Lallemand  says  that  "seminal  emissions  supervening  during  micturition  are  the 
most  serious." 

He  holds  that  "  spermatorrhoea  is  nearly  always  dependent  upon  irritation  of  the  pros- 
tate gland  and  its  ejaculatory  ducts,"  and  believes  that  in  most  cases  this  irritation,  which 
also  exists  in  the  neck  of  the  bladder,  is  the  result  of  chronic  inflammation  of  the  urethra 
in  the  prostatic  portion  of  the  veru  montanum.  An  old  attack  of  urethritis  is  the  most 
frequent  cause  of  the  seminal  emissions,  and  these  emissions  are  often  related  to  stricture 
of  the  urethra. 

Trousseau,  however,  while  admitting  the  force  of  these  observations,  believes  that  sperm- 
atorrhoea or  incontinence  of  semen  is  due  to  some  imperfection  in  the  nervous  system  of 
organic  life,  since  it  is  so  commonly  found  in  men  who  have  had  incontinence  of  urine  in 
childhood.  He  looks  upon  the  masturbation  as  an  indirect  proof  that  there  is  a  bad  state 
of  the  nervous  system,  and  the  subsequent  impotence,  insanity,  or  paralysis  as  an  aggrava- 
tion of  a  nervous  condition,  of  which  masturbation  was  only  the  first  morbid  manifesta- 
tion. (Trousseau,  '  Clin.  Med.'  vol.  iii.)  This  latter  view  is  supported  by  the  fact  that 
in  some  cases  of  injury  to  or  disease  of  the  spinal  column,  spermatorrhoea  is  a  common 
associate. 

False  spermatorrhoea  is,  however,  a  more  common  complaint.  It  is  supposed  to  be  pre- 
sent when  nocturnal  emissions  are  frequent,  when  diurnal  emissions  take  place  on  any 
sexual  thought,  and  urethral  discharge  of  a  glairy  fluid  attends  defecation,  when  erections 
with  discharge  follow  the  slightest  irritation,  such  as  that  produced  by  riding  or  walking, 
from  the  friction  of  trousers,  etc.  Such  cases  are  far  from  rare  ;  and  are  commonly  due 
to  masturbation,  but  are  not  cases  of  true  spermatorrhoea,  although  they  often  precede  it. 
Nocturnal  emissions  may  be  too  frequent,  but,  if  associated  with  sexual  feeling,  they  are 
natural.  They  should,  therefore,  be  checked,  as  they  lead  on  to  the  true  disease.  The  glairy 
fluid  pressed  out  in  defecation  is  rarely  seminal ;  but  is  prostatic,  of  a  transparent,  tenacious, 
character,  and  not  milky.  The  whole  genital  tract  in  this  affection  is  in  a  state  of  morbid 
sensibility,  of  hyperesthesia,  and  requires  treatment,  since  the  false  spermatorrhoea  is  often 
only  the  prelude  to  the  true.  [This  affection  has  been  discussed  as  prostatorrhoea,  under 
diseases  of  the  prostate.] 

Treatment  Trousseau,  regarding  masturbation  as  a  manifestation  of  some  disease  of 

the  nervous  centres,  speaks  strongly  in  favor  of  belladonna,  and,  so  far  as  my  experience  has 
gone,  I  am  disposed  to  think  it  a  valuable  drug  given  in  half-grain  doses  of  the  extract 
twice  a  day  with  some  tonic,  such  as  iron,  zinc,  strychnine,  or  quinine.  It  seems  to  act 
most  beneficially,  and  to  check  the  disposition  to  masturbate  in  a  marked  manner.  Of 
course,  this  good  can  only  be  met  with  when  there  is  in  the  patient's  mind  a  strong  wish 
to  overcome  a  repugnant  habit.  To  aid  this,  the  application  of  a  ring  of  blistering  fluid 
around  the  penis,  or  painting  the  prepuce  with  iodine,  is  a  valuable  adjunct.  The  bowels, 
more  particularly  the  rectum,  under  all  circumstances  should  be  kept  empty,  and  the 
nightly  injection  of  cold  water  into  the  bowel  is  a  useful  custom.  The  patient  should  sleep 
upon  a  hard  bed,  and  be  lightly  covered.  He  should  not  rest  on  his  back,  and  a  solid 
substance  fastened  in  a  handkerchief  over  the  sacrum  is  a  good  mode  of  securing  this  end. 

When  evidence  exists  that  the  mucous  membrane  of  the  prostatic  urethra  is  affected 
near  the  orifices  of  the  spermatic  ducts,  Lallemand's  advice  of  applying  a  solution  of  nitrate 
of  silver  (gr.  v  to  gr.  x  to  the  ounce)  every  other  day  should  be  followed.  Some  surgeons 
use  a  stronger  solution,  and  when  an  absolute  loss  of  sensibility  of  these  parts  is  present, 
galvanism  has  been  highly  spoken  of.  For  the  application  of  the  solution,  Erichsen's 
syringe  catheter  is  the  best.  Every  means  should  be  employed  to  divert  the  patient's 
mind  from  the  seat  of  his  affection  by  encouraging  mental  as  well  as  physical  labor.  Simple 
nutritious  food  should  be  allowed  and  cold  bathing  adopted. 

In  the  cases  of  imaginary  impotence  of  young  married  men,  all  that  the  surgeon  has  to 
do  is  to  give  confidence,  for  the  failure  is  probably  in  the  mind  rather  than  in  the  body  of 
his  patient.  The  best  advice  is,  to  recommend  abstraction  from  coitus,  when  Nature  in 
her  own  time  will  have  her  way  and  assert  her  power. 
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CHAPTER  XXY. 

SURGICAL  AFFECTIONS  OF  FEMALE  GENITALS. 

Wounds  of  the  external  genitals  are  met  with  in  practice,  as  the  result  of  violence 
intentionally  committed,  or  happening  accidentally  from  falling  or  sitting  on  pointed  or 
cutting  bodies.  They  ai-e  always  serious  on  account  of  the  bleeding  that  attends  them, 
and  wounds  of  the  vagina  are  particularly  so.  However  severe  they  are,  they  should  be 
carefully  cleansed,  adjusted,  and  stitched  together,  for  these  tissues  are  very  vascular  and 
heal  well. 

Severe  lacerations  at  times  take  place  in  the  attempt  at  coitus.  Some  years  ago,  I  was 
called  to  a  young  married  woman  for  severe  hemorrhage  from  these  parts  following  marital 
intercourse  the  night  after  marriage,  and  found  two  severe  lacerations  of  the  orifice  of  the 
vagina  and  hymen  unruptured  ;  the  membrane  had  been  practically  driven  in.  Pressure 
arrested  the  bleeding. 

Wounds  of  the  vagina  are  apt  to  be  followed  by  inconvenient  cicatrices. 

Foreign  bodies  are  also  at  times  introduced  into  the  vagina  for  criminal  or  erotic  pur- 
poses. Mr.  Hilton  removed  at  Guy's  a  flat  bone  netting  mesh,  ten  inches  long,  which  had 
passed  through  the  vaginal  walls  into  the  pelvis.  Bottles  and  other  foreign  matters  have 
also  been  introduced.  Sponges  are  not  uncommonly  found  in  the  passage,  and  in  a  case  I 
knew  of,  such  a  foreign  body  gave  rise  to  the  suspicions  of  cancerous  disease. 

[I  know  of  a  case  where  a  girl  in  jumping  out  of  a  window  fell  with  her  leg  and  foot 
doubled  under  her  ;  the  high  heel  of  her  shoe  penetrated  the  perineum,  between  the  anus 
and  vulva,  and  entered  the  vagina,  where  it  was  left  imbedded  in  the  wall.  The  shoe  of 
course  was  pulled  away  by  the  force  of  the  accident.  The  foreign  body  was  removed,  and 
the  patient  made  a  good  recovery.] 

Adherent  Labia. 

The  labia  during  childhood  are  apt  to  adhere  together  from  some  local  inflammatory 
action,  and  so  to  close  the  labial  orifice  as  to  interfere  with  the  act  of  micturition.  The 
urine  in  children  thus  affected,  often  squirts  in  a  backward  or  forward  direction,  and  for 
this,  surgical  attention  is  sought.  In  these  cases,  the  true  condition  of  affairs  will  at  once 
be  recognized  on  separating  the  genitals,  for  the  labia  will  be  found  connected  together  by 
a  membranous  adhesion  which  passes  forwards  in  some  cases  to  the  urethral  orifice,  thereby 
affecting  the  urinary  stream.  This  membrane  is  readily  broken  down  by  separating  the 
labia  with  the  fingers  or  thumbs,  or  by  means  of  a  probe  introduced  behind  it  from  above. 
The  application  of  a  little  cold  cream  will  complete  the  cure  if  care  be  taken  to  keep  the 
parts  clean. 

Vulvitis. 

This  is  a  common  complaint  in  children,  and  is  almost  always  due  to  some  rectal  irri- 
tation such  as  that  caused  by  worms,  scybala,  &c,  in  the  feeble  and  badly  fed.  It  is 
rarely  the  result  of  a  gonorrhoeal  affection,  as  is  too  often  suspected,  and  it  is  well  to  be 
aware  of  this  fact,  as  it  is  not  uncommon  for  a  surgeon  to  be  consulted  about  a  child  with 
vulvitis  under  the  suspicion  that  the  affection  is  the  result  of  an  impure  criminal  contact, 
when  it  is  due  to  some  simple  non-venereal  cause. 

It  should  be  treated  by  local  cleanliness  and  mild  astringent  lotions,  such  as  lead,  alum, 
&C. ;  when  worms  are  suspected,  by  the  administration  of  a  good  mercurial  or  jalap  purge, 
and  attention  to  the  digestive  organs  and  general  health;  a  mixture  of  rhubarb  and  soda 
for  a  few  days,  and  subsequently  a  tonic  generally  effects  a  cure. 

Noma,  or  phagadsenic  ulceration  of  the  labia,  similar  to  the  cancrum  oris  after  the 
exanthemata,  is  met  with  in  cachectic  children,  and  is  a  disease  of  debility.  It  com- 
mences  as  an  inflammatory  swelling  of  the  parts  similar  to  erysipelas,  passing  on  to 
gangrene  and  ulceration,  and  is  always  attended  with  great  prostration.    For  its  treatment 
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such  tonics  as  can  be  borne  should  be  given  ;  and  particularly  iron,  quinine,  or  bark. 
Wine  and  abundance  of  good  liquid  nourishment  should  be  given  by  the  mouth,  or,  by  the 
rectum'  when  the  stomach  rejects  it,  and  milk  with  chlorate  of  potash  is  a  good  drink. 
Locally,  opium  lotion  with  carbolic  acid,  nitric  acid,  or  nitrate  of  silver  should  be  used, 
and  when  the  ulceration  spreads,  nitric  acid  in  its  concentrated  form  may  be  applied  or 
the  actual  or  galvanic  cautery. 

Naevi,  when  found  involving  these  parts,  are  to  be  treated  like  others. 

Hernia. — In  women,  the  labium  may  he  the  seat  of  an  inguinal  hernia  or  of  a  vari- 
cocele. The  former  is  known  by  its  own  symptoms,  the  latter  by  its  wormy  feel.  It  may 
also  become  the  seat  of  thrombus  or  blood  tumor  on  the  receipt  of  an  injury,  which  is  to 
be  made  out  by  the  history  of  the  case,  the  sudden  appearance  of  the  swelling  after  an 
injury,  its  external  aspect  and  fluctuating  feel.  Such  blood  swellings  are  to  be  treated  at 
first  by  the  local  application  of  cold  to  arrest  the  flow  of  blood,  ami.  subsequently,  by  lead 
lotions.  If  they  tend  to  break  up  and  form  an  abscess,  a  free  incision  into  the  swelling 
is  the  right  treatment  to  adopt. 

Labial  abscesses  form  at  times  as  a  result  of  a  softened  thrombus,  but  more  fre- 
quently from  follicular  inflammation.  They  are  very  painful  and  ought  to  be  opened  early. 
Occasionally  they  are  the  consequence  of  an  inflamed  cyst. 

Labial  cysts  are  very  common,  and  are  usually  met  with  on  the  inner  side  of  the 
labia.  They  are  similar  in  their  nature  to  the  mucous  cysts  found  in  the  mouth  or  about 
the  tongue,  and  are  formed  in  the  same  way  by  the  obstruction  of  the  ducts  of  the  mucous 
glands  of  the  parts.  They  appear  as  chronic  painless  swellings  producing  only  mechanical 
inconvenience;  but  if  neglected,  they  may  inflame  and  suppurate:  On  manipulation,  they 
feel  tense,  globular,  and  semifluctuating,  and  contain  a  glairy  brown  or  blood-stained  fluid, 
at  times  with  cholesterine.  They  are.  to  be  treated  by  excision,  or  the  removal  of  the 
presenting  surface  of  the  cyst  by  a  pair  of  forceps  and  scissors,  the  removal  of  one  wall 
exposing  the  other,  which  contracts.  Excision,  however,  is  the  safest  practice.  When 
an  opening  into  the  cyst  is  made,  the  cavity  should  be  plugged  with  lint,  or  with  lint 
soaked  in  tincture  of  iodine — this  fluid  exciting  adhesive  action  or  suppuration  in  the 
cyst  wall. 

Mucous  cysts,  like  these,  are  also  found  in  the  vagina. 

The  internal  labia  may  also  be  the  seat  of  sebaceous  tumors,  and  of  a  solid  oedema  or 
hypertrophy  similar  to  that  seen  in  the  male  scrotum  not  unlike  elephantiasis,  and  grow 
to  a  lanxe  size.  Nothing  but  their  removal  can  be  entertained.  Some  time  since  I 
removed  with  the  galvanic  ecraseur,  from  a  middle-aged  woman,  both  labia  which  had 
attained  the  size  of  a  cocoa-nut  without  the  loss  of  a  drop  of  blood,  after  having  isolated 
the  growths  by  long  pins  inserted  through  their  bases,  and  passed  the  wire  round  the 
pins.  When  this  instrument  cannot  be  obtained,  the  knife  must  be  employed.  Such 
tumors  are  highly  vascular,  and  the  surgeon  requires  good  assistants  in  their  removal. 

Cancerous  tumors,  both  epithelial  and  otherwise,  of  these  parts  are  also  met  with, 
and  are  known  by  their  ordinary  features  ;  they  should  be  treated  by  removal.  It  seems 
that  cancer  is  prone  to  appear  in  these  regions  at  an  earlier  period  of  life  than  in  others. 
In  18G9  I  removed  a  well-marked  cancerous  tumor  from  the  labium  of  a  woman  only 
thirty-two  years  of  age. 

Epithelial  disease  of  the  clitoris  occurs  at  times,  and  I  have  seen  several  well-marked 
cases,  but  more  commonly  it  attacks  the  inner  labia  and  orifice  of  the  vagina.  In  such 
cases  the  benefit  of  the  galvanic  cautery  is  well  illustrated,  for  the  removal  of  these 
growths  by  excision  is  very  difficult,  and  always  attended  witli  copious  bleeding.  When 
the  whole  growth  cannot  be  isolated,  as  much  as  possible  should  be  excised  or  scraped  off, 
and  the  cautery  freely  applied  to  the  surface  and  base  of  what  remains.  Where  the 
growth  can  be  isolated  by  the  introduction  of  long  pins  beneath  its  base  and  a  wire 
adjusted  beneath  the  pins  the  galvanic  ecraseur,  not  made  too  hot  and  slowly  worked,  is 
an  admirable  instrument  to  employ.  By  its  means  I  have  successfully  removed  on  several 
occasions  without  the  loss  of  a  drop  of  blood  an  epithelial  cancer  occupying  the  fourchette 
of  the  vagina,  encroaching  on  the  passage  and  the  perineum.  The  patients  were  under 
chloroform  during  the  operation  and  felt  no  pain  ;  the  after-pain  in  these  cases  being 
always  slight,  the  cautery  entirely  destroying  the  sensibility  of  the  divided  parts.  Wounds 
so  made  heal  kindly. 

Lupus  also  attacks  these  parts  like  others  ;  while  warty  growths  are  common. 

Syphilis  has  received  attention  in  another  page. 

Imperforate  hymen  is  a  condition  to  be  recognized  and  not  confused  with  the 
adherent  labia  already  referred  to.    The  hymen  is  more  deeply  placed  nearer  the  orifice 
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of  the  vagina.  When  imperforate,  it  causes  retention  of  the  menses,  the  accumulation  of 
the  secretions,  and  a  pelvic  tumor  usually  accompanied  by  periodic  pain  and  constitutional 
disturbance. 

The  proper  treatment  of  these  cases  is  the  division  of  the  imperforate  membrane  or  its 
complete  excision,  the  object  being  to  allow  of  the  free  escape  of  the  retained  secretion, 
which  is  usually  black  and  treacle-like.  Success  usually  attends  this  practice,  though  a 
fatal  peritonitis  at  times  ensues. 

A  rigid  hymen  is  occasionally  an  impediment  to  coitus  in  women  who  marry  late 
in  life,  and  I  have  known  one  in  which  for  two  years  after  marriage  the  husband  had 
never  had  perfect  connection  on  this  account  ;  indeed,  it  was  not  till  after  his  wife  had 
become  pregnant,  and  the  vaginal  membrane  had  been  ruptured  during  the  birth  of  the 
child,  that  a  satisfactory  coitus  was  effected. 

I  have  also  been  called  upon  on  one  occasion  to  divide  the  hymen  of  a  lady  about 
thirty,  who  had  been  married  for  some  months,  and  had  never  had  complete  connection, 
the  husband's  penis  having  been  very  large. 

There  are  cases  on  record  showing  that,  when  a  vagina  is  occluded  and  the  patient  been 
married,  the  urethra  has  been  so  enlarged  as  to  admit  the  finger,  and  in  all  probability  the 
male  organ. 

A  double  vagina  is  another  cause  of  difficult  coitus.  I  was  consulted  in  such  a  case 
by  a  patient  who  had  been  married  for  several  years,  and  never  had  connection.  The 
woman  came  to  me,  as  a  divorce  was  under  consideration.  She  complained  of  extreme 
pain  whenever  an  attempt  at  coitus  was  made,  and  the  husband  of  inability  to  penetrate. 
On  making  a  careful  examination,  a  double  vagina  and  uterus  were  discovered.  I  advised 
the  division  of  the  septum  with  the  galvanic  wire,  by  perforating  the  septum  near  the 
uterus  and  gradually  dividing  it  by  means  of  steady  traction  upon  the  wire;  hut,  whilst 
the  question  was  under  the  consideration  of  both  parties,  the  suspicion  of  pregnancy 
occurred,  and  time  proved  its  truth.  A  child  was  born  prematurely  after  a  tedious  labor, 
and  i  heard  no  more  of  the  difficulties  of  the  case.    She  became  pregnant  a  second  time. 

Besides  these  deformities,  others  may  occur,  such  as  occlusion  of  the  vagina  or  absence 
of  the  uterus,  or  the  opening  of  the  rectum  into  the  vagina,  &c.  &c. 

The  clitoris  is  occasionally  enlarged  at  birth,  appearing  as  a  small  penis.  I  have  seen 
an  example  of  this,  and  at  the  end  of  the  clitoris  a  depression  existed  corresponding  to  the 
male  urethra.  The  child  in  other  respects  was  natural.  The  organ,  however,  may  in 
after  life  become  the  subject  of  hypertrophy,  indeed,  of  a  kind  of  elephas  as  of  the  male 
penis,  and  require  removal. 

Clitoridectomy  for  epithelial  cancer  has  already  been  alluded  to.  This  operation  has 
been  practised  for  epilepsy  and  supposed 
erotic  complaints,  but  evidence  is  want- 
ing to  justify  the  step.  The  operation 
for  such  purposes  appears  at  present  to 
be  unjustifiable. 

Vaginal  tumors,  besides  the  cys- 
tic and  epithelial,  are  occasionally  met 
with,  and  vaginal  polypi  are  found.  I 
removed  one  the  size  of  a  nut  from  a 
child  three  years  old,  and  similar  cases 
are  on  record.  They  should  always  be 
ligatured  and  excised. 

[In  many  affections  of  the  vagina 
and  uterus  vaginal  irrigation  with  hot 
water  or  medicated  solutions  is  of  im- 
portance.  The  appliance  of  Dr.  C.  H. 
Merriam  (Fig.  -I'M)  is  very  useful,  as 
it  enables  the  patient  to  pass  a  stream 
of  hot  water  through  the  vagina  for  ten 
or  twenty  minutes  without  the  necessity 
of  working  a  syringe.  The  reservoir 
A,  with  tube,  stopcock,  and  nozzle  c  D  E  constitute  one  portion,  while  the  bed-pan  B,  with 
the  waste  pipe  F  and  bucket  c,  complete  the  apparatus. 


Fig.  437. 


Morriam's  apparatus  for  vaginal  irrigation. 
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Rupture  of  the  Perineui 
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This  accident  is  not  rare  as  a  result  of  a  rapid  delivery,  and  to  a  small  extent  it  is  some- 
what common  in  first  lahors. 

When  limited,  it  is  not  of  much  importance ;  hut  when  extensive,  the  pelvic  organs 
lose  their  natural  support  and  are  liable  to  fall,  giving  rise  to  rectocele  or  prolapse  of  the 
posterior  wall  of  the  vagina,  or,  cystocele  or  prolapse  of  the  anterior  wall  of  the  vagina. 

When  the  sphincter  ani  or  rectum  is  implicated,  the  accident  becomes  of  grave  impor- 
tance. 

At  times  the  rupture  is  central,  and,  in  the  case  from  which  Fig.  343  was  taken,  the 
child  was  born  through  the  rupture  b.    The  incident  took  place  in  the  practice  of  a 

medical  friend,  who  sent  the  case  to  me.  Dr.  Wilson  wit- 
nessed a  like  process  in  a  similar  case  ('  Ed.  Med.  Journ.,' 
April,  1875). 

There  is  no  reason  to  believe  that  such  an  accident  is  in 
all  cases  the  fault  of  the  accoucheur,  although,  doubtless,  it 
is  so  with  some  ;  yet,  with  a  large  child  and  rapid  labor,  it 
is  often  difficult  to  prevent.  I  have  known  it  occur  in  the 
practice  of  very  good  men. 

Slight  ruptures  of  the  perineum  need  not  be  regarded,  but 
when  a  rupture  into  the  body  of  the  perineum  takes  place 
during  labor,  and  the  accident  is  recognized,  the  best  prac- 
tice is  to  put  in  one  or  more  sutures  at  once.  This  practice 
is  so  sound  that  it  cannot  be  too  confidently  recommended. 

When  the  operation  is  not  performed  at  once,  but  post- 
poned to  the  future,  it  must  be  left  till  the  period  of  suckling 
has  passed  and  the  general  health  of  the  patient  been  re- 
stored, as  the  operation,  being  a  plastic  one,  requires  good 
power  on  the  part  of  the  patient,  and  immediate  union  of  the 
wound  is  wanted  for  success.  It  is  very  successful  when 
properly  performed  ;  indeed,  it  rarely  fails. 

Operation. — The  bowels  should  be  well  cleared  out  by 
an  aperient  given  two  days  before,  and  an  enema  on  the  day  of  operation.  Chloroform 
should  be  given,  the  patient  placed  in  the  position  for  lithotomy,  with  the  buttocks  brought 

to  the  edge  of  the  table,  and  Clover's  crutch  applied  to 
keep  the  knees  apart.  An  assistant  should  then  well 
separate  the  labia,  and  the  surgeon  with  his  scalpel 
map  out  the  portion  of  integument  that  he  proposes  to 
remove,  remembering  that  it  is  well  to  have  a  broad 
surface  to  bring  together  as  well  as  a  cleanly  cut  one, 
for  a  thin  membranous  union  is  useless,  and  a  jagged 
surface  will  not  unite.  At  least  an  inch  of  raw  surface 
should  be  made  from  the  recto-vaginal  septum  forward, 
the  width  of  the  bared  surface  diminishing  slightly  to- 
wards the  anterior  portion  of  the  labia.  Having  thus 
mapped  the  parts  out  for  removal,  the  best  plan  is  to 
perforate  the  tissues  towards  their  centre  and  then  cut 
outwards,  the  right  half  being  first  treated  and  then  the 
left  (Fig.  -139).  Not  a  remnant  of  the  mucous  mem- 
brane should  be  left. 

[It  has  been  proposed  to  use  the  dental  engine  and  a 
rotating  burr  to  denude  tissue  in  the  plastic  operations 
of  gynaecology.] 

If  bleeding  follows,  the  larger  arteries  may  be  twisted 
while  a  little  pressure  soon  controls  the  smaller. 

The  second  step  of  the  operation,  or  the  introduction 
of  the  sutures,  remains  to  be  performed,  and  it  is  of  no 
less  importance  than  the  first.  The  sutures  should  be  introduced  when  the  quill  is  used, 
at  least  an  inch  from  the  margin  of  the  wound,  and  when  gut  alone  is  employed,  a  quarter 
of  an  inch,  the  one  nearest  the  rectum  being  first  inserted.  When  the  recto-vaginal  septum 
is  involved,  the  introduction  of  this  suture  is  of  primary  importance.  It  should  be  passed 
deeply  through  the  left  side  of  the  wound  rather  behind  the  level  of  the  septum,  through 


Central    rupture  of  the  perineum 
through  which  child  was  boru. 


Fig.  439. 


Operation  for  ruptured  perineum. 
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the  tissues  and  the  septum,  and  out  at  a  corresponding  point  on  the  right  side,  being  com- 
pletely buried  in  its  whole  course,  the  object  being  to  draw  the  septum  well  forward  (  Vide 
Fig.  439).    A  second  and  a  third  may  then  be  introduced  as  indicated  in  the  drawing. 

A  quill  suture  is  probably  the  best  to  use,  and  good  fishing-gut  the  best  material  (  I  ide 
Fig.  39).  A  needle,  such  as  that  seen  in  Fig.  439,  is  the  one  I  now  usually  employ.  It 
i>  curved  on  the  flat  so  as  not  to  cut  the  recto-vaginal  septum  in  its  passage,  and  ha?  an 
eye  in  its  point  to  admit  the  double  suture.  The  parts  should  be  pressed  together  firmly 
alter  their  apposition,  and  several  superficial  sutures  of  silk  or  gut  may  be  introduced.  If 
there  be  much  spasm  of  the  sphincter,  a  division  of  the  superficial  fibres  of  the  muscle  at 
its  posterior  margin  or  two  lateral  notches  may  be  made.  I  have  done  this  only  in  excep- 
tional cases. 

After  the  operation  is  competed,  the  fingers  should  be  introduced  into  the  vagina  and 
rectum  to  assure  the  operator  that  the  parts  are  in  apposition,  and,  when  any  blood  has 
passed  into  the  vagina,  the  passage  should  be  syringed.  A  morphia  suppository  may  then 
be  placed  in  the  rectum  to  relieve  pain  and  spasm,  and  to  lock  up  the  bowels. 

The  patient  ought  then  to  be  removed  to  bed  and  the  legs  should  be  tied  together,  and 
flexed  upon  the  abdomen.  The  urine  should  be  drawn  off  every  six  hours  for  the  first 
three  or  four  days,  and  the  parts  kept  clean.  Iced  milk  and  beef  tea  should  be  given  for 
the  first  day,  but  meat  and  wine  subsequently  if  the  appetite  allow.  The  patient  may  lie 
on  one  side  when  preferred.  If  the  quill  suture  is  used,  the  deep  sutures  should  be  re- 
moved on  the  third  or  fourth  day,  and  the  superficial  on  the  seventh.  When  silk,  wire, 
or  gut  sutures  have  been  employed,  they  may  be  left  for  six  or  seven  days  ;  but  after  the 
fourth  day  they  should  be  taken  away  when  suppuration  appears  in  their  track. 

On  withdrawing  the  quill  sutures,  great  care  should  be  observed  not  to  separate  the 
thighs  or  parts  ;  indeed,  for  quite  ten  days  or  more  after  the  operation  this  point  should 
be  observed. 

After  the  first  week,  the  use  of  the  catheter  may  be  dispensed  with,  the  patient  makpng 
water  on  her  hands  and  knees,  the  parts  subsequently  being  carefully  sponged.  When 
any  offensive  vaginal  discharge  appears,  the  passage  may  be  syringed  with  a  lotion  of 
Condy's  fluid.  The  bowels  should  be  locked  up  for  at  least  a  week  by  small  doses  of 
opium  twice  a  day,  and  then  relieved  by  a  dose  of  castor-oil  after  some  warm  oil  has  been 
injected  into  the  bowel ;  but,  in  some  cases  where  union  is  thought  to  be  feeble,  it  is  well 
to  keep  them  from  acting  for  a  longer  period,  care  being  always  observed  that  no  large 
indurated  motion  be  allowed  to  pass,  warm  water  and  oily  enemata  being  used. 

[Fig.  440.  [Fig.  441. 


Normal  position  of  womb  and  perineum.  Surface  denuded  in  complete  perineal  rupture,  and 

(Thomas).]  first  two  sutures  in  position.] 


With  this  attention,  good  success  generally  follows,  and  women  may  have  subsequent 
labors  without  any  giving  way  of  the  parts.      Where  much  prolapse  of  the  posterior  wall 
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of  the  vagina  coexists,  a  strip  of  mucous  membrane  running-  up  the  vagina  from  the  anal 
end  of  the  recto-vaginal  septum  may  be  cut  off,  and  the  edges  of  the  wound  brought 
together.  I  have  done  this  in  many  cases  with  an  excellent  result  ;  indeed,  in  many 
cases  of  prolapse,  of  the  uterus,  following  some  slight  rupture  of  the  perineum  or  even  with- 
out, this  operation  is  of  great  value. 

In  vaginal  cystocele,  a  like  operation  is  of  benefit,  the  removal  of  a  piece  of  vaginal 
mucous  membrane  at  its  labial  border  being  often  followed  by  a  good  result.  I  am  tempted 
to  think  that  many  more  of  these  cases  of  vaginal  and  uterine  prolapse  can  be  greatly 
benefited  by  surgical  treatment  than  the  majority  of  practitioners  believe  ;  and  that  in  the 
future,  surgical  treatment  will  be  more  frequently  demanded  for  these  affections. 

[In  all  operations  for  ruptured  perineum,  the  surgeon  should  bear  in  mind  the  fact  that 
the  perineal  body  is  pyramidal  in  shape,  and  that  the  approximation  of  narrow  edges  will 
not  give  sufficient  support.  Again,  if  the  rupture  extends  into  the  rectum,  an  attempt 
must  be  made  to  prevent  incontinence  of  the  intestinal  fluids  by  approximating  the  ends 
of  the  torn  sphincter  muscle  and  by  drawing  the  recto-vaginal  septum  down  to  be  united  to 
the  muscle.  The  shape  of  the  perineum  or  perineal  body  is  well  illustrated  by  the  diagram 
(Fig.  440).  Most  surgeons  prefer  the  silver  wire  suture  originally  advised  in  gynaecology 
by  Sims,  and  the  quills  are  as  a  rule,  I  think,  substituted  by  perforated  shot  or  some  similar 
device. 

In  complete  laceration  into  the  bowrel,  the  first  sutures  should  be  so  placed  as  to  purse 
up  the  fibres  of  the  ruptured  sphincter  of  the  anus.  The  labors  of  Sims,  Bozeman,  Emmet, 
Thomas,  and  Agnew  should  be  consulted  in  this  connection — J.  B.  R.] 

Vesico-  and  Recto-vaginal  Fistul^e. 

Abnormal  communications  between  the  bladder  or  rectum  and  the  vagina  are  usually 
the  result  of  long  and  tedious  labor  from  sloughing  of  the  tissues  after  too  much  pressure, 
although  at  times  they  may  be  caused  by  the  rough  use  of  instruments,  the  retention  of  a 
pessary,  or  the  presence  of  a  stone.  They  are,  usually,  discovered  a  few  days  after  the 
delivery,  by  urine,  wind,  or  feces  passing  through  the  vaginal  passage,  these  symptoms 
appearing  on  the  separation  of  the  slough. 

The  surgeon  is  usually  called  upon  to  treat  the  case  when  the  puerperal  month  has  passed 
and  the  patient's  powers  been  restored  ;  till  then  it  would  be  rash  to  think  of  interference. 

The  operation  for  the  cure  of  these  affections  is  a  very  good  one,  and  generally  suc- 
cessful, failure  following  only  in  exceptional  instances,  that  is,  when  the  subjects  are 
feeble,  with  small  reparative  power,  or  when  the  loss  of  tissues  is  too  great  to  be  made  up. 

Recto-vaginal  fistuke  are  more  readily  cured  than  vesico-vaginal,  but  both  operations 
are  alike  in  principle. 

Operation  Without  going  into  its  history,  full  details  of  which  can  be  found  in  the 

special  works  on  the  surgical  diseases  of  women,  it  may  be  said,  that  it  is  to  Sims  and 
Bozeman,  in  America,  and  to  Simpson  and  Brown,  in  this  country,  that  the  modern 
operation  has  been  brought  to  its  present  state  of  perfection,  although  it  is  probably  due 
to  the  introduction  of  chloroform  [anaesthesia]  that  its  great  success  is  to  be  attributed. 

Fig.  442.  Fig.  443. 


Position  of  patient  for  vesico-vaginal  fistula.  Self-retaining  vaginal  speculum. 


Very  small  fistula?  may  probably  be  cured  by  the  actual  or  galvanic  cautery,  but  every 
opening  above  the  size  of  a  crow-quill  demands  some  plastic  operation. 
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In  the  operation,  the  surgeon  has  three  main  points  to  observe : — 1st.  To  bring  the 
fistula  well  into  view  and  under  control ;  2d,  to  pare  with  nicety  and  accuracy  its  whole 
margin;  and  3d,  to  bring  into  and  maintain  in  apposition,  the  raw  and  incised  surfaces. 

For  the  first  object  the  duck-bill  speculum  is  undoubtedly  the  best;  by  some  authors  it 
is  spoken  of  as  Bozeman's,  by  others  as  Sims's.  It  is  both  a  dilator  of  the  vagina  and  a 
retractor.  Some  surgeons,  Jobert  being  amongst  them,  talk  of  exposing  the  fistula  by 
dragging  the  uterus  externally,  and  thus  everting  the  vagina.  I  have  never  had  the 
boldness  to  use  sufficient  force  to  do  this,  and  cannot  advise  it.  Such  a  measure  would, 
however,  greatly  facilitate  the  different  steps  of  the  operation. 

Weiss  lias  recently  so  arranged  the  duck-bill  speculum  as  to  be  self-supporting  (Fig. 
443).  I  have  used  the  instrument  and  have  been  much  struck  with  its  value.  [Emmet, 
dt'  New  York,  has  devised  a  self-retaining  speculum  which  acts  on  the  principle  of  Sims's 
instrument.] 

For  recto-vaginal  fistula  the  patient  should  be  placed  on  her  back,  as  in  lithotomy,  and 
for  vesico-vaginal  fistula  this  position  is  at  times  the  most  convenient  ;  though  I  usually 
prefer  the  semi-prone  position,  the  knees  and  thighs  falling  over  the  end  of  the  table,  the 
surgeon  looking  down  upon  the  fistula  (Fig.  442) 
uterus  is  dragged  down  sufficiently  far  to  evert  th 
lithotomy  position  is  doubtless  to  be  preferred. 

The  fistula  having  been  brought  well  into  Anew,  t 
is  to  pare  its  edges,  and  in  doing  this  the  operator 
too  sparing  of  tissue  ;  his  aim  being  to  obtain  as  1 
clean  a  surface  as  he  can.  AVhen  this  can  be  seem 
of  a  knife  and  forceps,  no  better  instruments  are 
best  knife  being  one  that  can  be  adjusted  to  any 
angle  with  rapidity  and  ease.  "When  the  fistula  is 
high  up  in  the  vagina  or  large,  the  pronged  guide 
(a  modification  of  Hilliard's,  of  Glasgow)  made  for 
me  many  years  ago  is  an  excellent  instrument  (Fig. 
44  4).  It  is  readily  applied  and  insures  a  clean  cut 
surface.  Some  surgeons  prefer  the  scissors  (Fig. 
444a). 

When  this  step  of  the  operation  has  been  com- 
pleted, the  edges  of  the  fistula  must  be  brought 
together,  and  for  this  purpose  numerous  devices 
have  been  employed.  Splints  of  all  kinds  have 
been  suggested,  but  with  experience  they  have  all 
been  discarded,  simple  wire,  silkworm-gut,  or  silk 
sutures,  fastened  with  shot  or  otherwise,  being  pre- 
ferred. I  have  tried  every  form  of  splint,  and 
have  at  last  come  to  gut  sutures,  with  or  without  shot  fastenings,  using  occasionally  a 
plaited  fishing  silk. 

The  sutures  should  be  introduced  tolerably  close  together,  and  at  a  good  distance  from 
the  margin  of  the  wound,  say  a  third  of  an  inch,  and  should  not  be  drawn  too  tight. 
They  should  be  fastened  by  running  a  perforated  shot  down  over  them,  taking  the  pre- 
caution subsequently  to  tie  the  gut  over  the  shot  to  prevent  its  giving  way.  In  this  step, 
the  operation  is  similar  to  that  for  fissured  palate.  In  Fig.  445  the  needles  employed 
with  the  mode  of  introducing  and  securing  the  sutures  may  be  seen.  [If  possible,  the 
fistula  should  be  closed  transversely.] 

A  good  strong  pair  of  forceps  is  required  to  nip  the  shot  after  they  have  been  slipped 
into  position. 

When  wire  or  gut  is  employed,  Startin's  hollow  needles  may  be  used,  but  the  ordinary 
curved  needles  with  good  eyes  at  their  ends  are  the  best  for  silk.  With  wire,  gut,  or  silk 
the  shot  fastenings  are  the  best. 

After  the  operation,  the  vagina  should  be  well  cleansed  of  blood  and  the  bladder 
emptied.  Ice  or  iced  water  will  generally  arrest  any  bleeding  that  may  ensue.  An 
opiate  suppository  should  be  administered  after  the  operation  to  give  ease,  and  the  same 
practice  should  be  followed  with  respect  to  the  bladder  and  diet  as  has  been  recommended 
after  the  operation  for  ruptured  perineum. 

To  leave  a  catheter  in  the  bladder  after  the  operation  for  vesico-vaginal  fistula  often 
adds  to  the  irritation;  its  careful  introduction  at  stated  periods  being  preferable.  When 
from  circumstances  this  cannot  be  attended  to,  the  introduction  of  a  short  catheter,  with 
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an  open  end  to  allow  of  the  urine  passing  as  it  is  secreted,  should  be 
employed.  Dr.  Meadows  allows  his  patients  to  pass  their  urine  in 
the  natural  way  after  the  operation,  and  I  have  dispensed  with  the 
catheter  in  some  cases  without  any  had  result. 

On  the  sixth  or  seventh  day,  the  sutures  may  be  removed ;  hut  if 
good  union  has  not  taken  place,  and  they  are  not  causing  irritation, 
they  may  be  left  in  position  for  a  longer  period. 

During  the  convalescence,  the  vagina  should  be  kept  well  cleansed 
by  water,  or  a  lotion  containing  Condy's  fluid. 

In  recto-vaginal  fistula,  the  bowels  should  be  kept  locked  up  for 
ten  days  or  a  fortnight  till  the  wound  has  firmly  united,  and  then 
the  feces  should  be  rendered  soft  by  enemata  of  oil  and  gruel. 

When  the  tissues  around  the  edges  of  the  fistula  are  too  thin  to 
allow  of  their  being  pared,  and,  indeed,  under  some  other  circum- 
stances, they  may  be  split;  that  is,  the  vaginal  mucous  membrane 
may  be  raised  from  its  submucous  bed  for  half  or  three-quarters  of 
an  inch  round  the  fistula,  and  the  under  surfaces  of  the  raised  mem- 
brane brought  together  and  held  there  by  a  quill  suture.  I  have 
adopted  this  method  on  many  occasions,  and  been  most  favorably 
impressed  with  its  advantages.  I  was  led  to  do  so  some  years  ago 
in  a  case  of  vesico- vaginal  fistula  where  there  was  no  tissue  to  spare, 
and  was  pleased  subsequently  to  see  so  good  a  surgeon  as  the  late 
Mr.  Collis,  of  Dublin,  make  the  same  suggestion.  When  this  plan 
is  adopted,  the  sutures  must  be  removed  on  the  fourth  day,  other- 
wise the  pressure  of  the  bougie  may  cause  ulceration.  At  times  it 
is  best  only  to  cut  the  sutures,  and  leave  the  quills  in  position  for  a 
day  or  so  longer — the  amount  of  irritation  they  cause  being  the 
surgeon's  guide.  Dr.  Kidd  and  Mr.  Mapother,  of  Dublin,  have 
adopted  however  what  appears  to  be  a  better  practice.  They  make 
a  U-shaped  cut  round  the  fistula  through  the  mucous  membrane  of 
the  vagina,  raise  the  flap  thus  formed  and  cut  off  its  lower  half,  in- 
cluding the  opening  of  the  fistula  in  the  vaginal  mucous  membrane. 
They  then  draw  down  the  shortened  flap  over  the  fistulous  opening 
into  the  bladder,  and  unite  it  by  sutures  to  the  crescentic  border  of 
the  mucous  membrane  forming  the  bed  from  which  the  flap  had  been 
raised.  The  fistulous  opening  into  the  bladder  is  thus  covered  over 
with  a  flap  of  sound  mucous  membrane.  ('  Brit.  Med.  Journ.,'  June, 
1872.) 

When  the  neck  of  the  uterus  is  involved  in  the  fistula,  it  may  he 
necessary  to  lay  it  open;  but,  when  the  uterus  is  involved,  it  is  more 
frequently  necessary  to  turn  the  neck  of  the  uterus  into  the  bladder 
and  close  the  vagina  high  up.  In  very  extensive  lacerations  of  the 
vesico-vaginal  septum,  the  surgeon  may  be  called  upon  to  close  the 
vagina  nearer  its  orifice.  I  have  done  so  on  several  occasions  with 
good  success,  two  or  more  operations  being  required.  [This  opera- 
tion, kolpokleisis  as  it  is  called,  is  only  performed  when  the  open- 
ing into  the  bladder  is  very  great,  and  all  hope  of  rendering  the  patient  comfortable  by 
ordinary  measures  is  absent.  There  are  various  forms  of  fistules,  such  as  the  vesico-uterine, 
treated  of  in  special  works  that  need  not  be  mentioned  here,  since  they  are  rare  and  usually 
come  under  the  observation  of  specialists.] 

When  the  fistula  is  surrounded  by  cicatricial  tissue,  and  when  after  the  adaptation  of  its 
edges  there  is  much  tension,  lateral  incisions  through  the  parts  are  of  great  use;  as  they 
allow  the  edges  to  come  together  more  readily,  and  thus  facilitate  repair. 

In  recto-vaginal  fistula  unconnected  with  parturition,  before  an  operation  is  attempted, 
the  surgeon  should  satisfy  himself  by  a  digital  examination  of  the  rectum  that  no  stricture 
or  disease  of  the  rectum  coexists  to  which  the  fistula  is  secondary. 

Vascular  excrescences  are  very  common  in  the  female  urethra,  and  from  their 
great  sensibility  cause  severe  pain.  They  at  times  project  from  the  meatus  as  a  florid 
outgrowth,  are  often  attended  with  a  discharge  of  mucus,  and  at  times  of  blood,  also  with 
irritability  of  the  bladder.  Their  removal  is  the  only  sound  treatment,  which  can  be 
effected  by  forceps  and  scissors,  or  by  means  of  the  galvanic  cautery.  When  the  former 
practice  is  followed,  the  growth  should  be  well  drawn  downwards  and  excised,  a  stick  of 


Introduction  of  sutures 
in  vaginal  fistula. 


LACERATION   OF   THE   NECK   OF   THE  UTERUS. 


719 


nitrate  of  silver  being  applied  to  the  base  of  the  tumor  to  prevent  bleeding.  When  any 
doubt  exists  as  to  its  complete  removal,  chloride  of  zinc  may  be  used. 

When  the  urethra  is  the  seat  of  more  than  one  such  growth,  the  introduction  of  a  stick 
of  sulphate  of  zinc  at  intervals  of  two  or  three  days  may  be  followed  by  the  withering  of 
the  growths ;  but  when  this  result  does  not  ensue,  the  passage  must  be  dilated  and  the 
growths  removed.  Nitric  acid  in  some  cases  is  a  good  caustic  to  insure  their  destruction 
when  excision  or  the  galvanic  cautery  cannot  be  em- 
ployed, and  Dr.  A.  Edis  has  recently  (<  Brit.  Med.  Fig.  446. 
Journ.,'  April  4th,  1874)  used  with  advantage  the 
saturated  solution  of  chromic  acid,  applied  by  means 
of  cotton-wool  rolled  round  a  stick  to  the  growth  until 
the  surface  became  shrivelled. 

To  facilitate  the  use  of  any  of  these  means,  but         Speculum  dilator  for  female  urethra, 
more  particularly  the  destruction  of  the  growth  with 

the  galvanic  cautery,  I  have  found  the  use  of  the  boxwood  or  ivory  speculum  and  dilator 
depicted  in  Fig.  446  of  great  use.  The  urethra  can  be  readily  dilated  by  it,  the  growth 
made  to  project  through  the  aperture  left  in  its  side,  and  the  whole  destroyed  without 
doing  any  injury  to  the  healthy  tissues. 

Polypi  of  the  female  bladder  may  protrude  through  the  urethra,  and  put  on  the 
appearance  of  a  urethral  growth  ;  but  a  complete  examination  of  the  urinary  organs  will 
prevent  the  surgeon  falling  into  any  error  of  treatment. 

Fibro-cellular  tumors  at  times  grow  in  the  urethra  and  cause  much  local  distress. 
I  removed  one  from  a  lady  some  years  ago,  with  a  good  result,  which  occupied  the  whole 
floor  of  the  urethra  to  the  neck  of  the  bladder. 

Irritable-bladder  in  women  is  a  very  common  effect  of  uterine  disturbance  or  dis- 
placement, as  well  as  of  rectal  disease.  Such  a  symptom  demands  the  closest  investiga- 
tion to  ascertain  its  cause.  It  is  mostly  secondary  to  disease  of  the  uterus,  &c,  and  not 
often  dependent  on  bladder  affections. 


[Laceration  of  the  Neck  of  the  Uterus. 

It  is  to  Dr.  T.  A.  Emmet,  of  New  York,  that  we  are  indebted  for  our  knowledge  of 
this  condition,  and  of  its  proper  surgical  treatment.  Labor  often  leaves  Assures  or  lacera- 
tions of  the  neck  of  the  womb,  and,  as  the  edges  after  a  time  become  everted,  there  is 
produced  an  appearance  of  ulceration.  Many  women  with  this  condition  have  been  long 
treated  for  ulceration  of  the  uterus.    Emmet  has  taught  us  how  to  manage  this  condition 


Fig.  447. 


Double  tenaculum  separating  the  flaps  of  a  [unilateral]  laceration.  (Emmet.) 


by  paring  the  edges  of  the  rent  and  approximating  the  parts  with  sutures.  The  lips  of 
t lie  laceration  are  separated  by  sharp  hooks,  and  a  plastic  operation  conducted  on  general 
principles  with  most  excellent  results  as  to  restoration  of  the  anatomical  appearance  of 
parts  and  to  disappearance  of  uterine  symptoms. 
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Amputation  of  the  Neck  of  the  Uterus. 

This  may  be  required  at  times  for  cancer  of  the  part,  or  for  elongation  or  hypertrophy, 
and  is  accomplished  with  the  ecraseur  or  the  ordinary  cutting  instruments.  The  Sims 
speculum  exposes  the  parts,  and  the  operation  is  simplified  by  drawing  down  the  uterus 
with  hooks,  or  a  ligature  passed  through  by  a  curved  needle.  If  the  uterine  mucous 
membrane  is  healthy  the  cervix  may  be  split  open,  the  two  lips  removed,  and  the  mucous 
membrane  saved  and  stitched  to  the  vagina  J.  B.  R.] 


CHAPTER  XXYI. 

DISEASES  AND  TUMORS  OF  THE  BREAST. 

Sore  nipples  are  sources  of  great  distress  and  too  often  the  precursors  of  mammary 
abscess.  They  are  doubtless  often  caused  by  some  aphthous  condition  of  the  child's  mouth, 
but  as  frequently  result  from  some  unusual  sensibility  of  the  skin  of  the  part,  and  at  times 
from  want  of  care.  In  first  pregnancies  mothers  should  always  harden  their  nipples  by 
the  daily  use  of  some  spirit  lotion,  or  eau  de  Cologne  and  water  ;  and,  where  they  are  not 
sufficiently  prominent,  a  breast  glass  or  gutta-percha  shield,  such  as  that  sold  by  Elam,  of 
Oxford  Street,  should  be  worn,  as  nothing  tends  more  than  these  means  to  prevent  this 
troublesome  affection. 

When  sore  nipples  occur  at  the  time  of  suckling,  the  same  shields  should  be  worn,  great 
care  being  taken  to  dry  the  nipples  after  use,  and  never  to  leave  them  in  the  child's  mouth 
after  the  process  has  been  completed.  The  application  of  the  glycerine  of  tannic  acid, 
Richardson's  styptic  colloid,  tincture  of  catechu,  a  solution  of  nitrate  of  silver,  gr.  v  to 
the  ounce  of  water,  or  an  ointment  of  extract  of  rahatany,  gr.  viiij  to  5'j  to  the  oil  of  the- 
obroma,  are  good  applications.  Castor  oil  as  an  external  application,  or  collodion,  is 
sometimes  useful.  When  cracks  exist,  it  is  a  good  plan  for  the  mother  to  draw  out  the 
nipple  by  means  of  the  old-fashioned  feeding  bottle  before  giving  it  to  the  infant,  the 
mother's  nipple  being  put  into  the  central  opening,  and  her  mouth  drawing  the  artificial 
one.  Another  ready  method  is  the  application  to  the  nipple  of  the  mouth  of  a  wide- 
necked  empty  bottle  that  has  been  heated  by  hot  water,  the  nipple,  as  the  bottle  cools, 
being  pressed  into  the  bottle  and  rendered  prominent  in  a  painless  way. 

Engorgement  of  the  breast  takes  place,  when,  from  any  cause,  a  woman  is  unable 
to  give  suck,  either  iroin  defect  or  disease  of  the  nipple  or  the  death  of  the  child.  Under 
these  circumstances,  the  glands  may  become  tense  and  distended,  and,  if  left  unrelieved 
for  twenty-four  or  thirty-six  hours,  will  probably  inflame.  When  the  glands,  however, 
can  be  relieved  by  the  application  of  an  infant  to  the  nipple,  or  next  best  by  a  bottle  in 
which  a  partial  vacuum  lias  been  made  by  means  of  hot  water,  the  mother's  mouth,  or  a 
very  carefully  applied  breast  pump,  the  engorement  may  subside  and  no  harm  accrue. 

Pressure  sbould  then  be  employed  by  means  of  strapping,  which  must  be  applied  over 
the  gland  previously  smeared  with  the  extract  of  belladonna,  rendered  liquid  with  an  equal 
part  of  glycerine.  A  saline  or  other  purge  is  often  of  value,  with  some  tonic  medicine  as 
quinine — a  mixture  of  two  or  three  drachms  of  the  sulphate  of  magnesia  and  one  or  two 
grains  of  quinine,  two  or  three  times  a  day  being  as  good  as  any. 

In  lobular  engorgement  of  the  breast,  gentle  friction  is  of  great  value,  with  or  without  oil, 
and  warm  and  moist  applications  are  also  most  useful. 

INFLAMMATION  OF  THE  BREAST. 

This  may  occur  as  a  subcutaneous  more  or  less  extensive  peri-glandular  abscess  ;  a  local 
phlegmonous  lobular  inflammation  ;  or  a  diffused  abscess  throughout  the  whole  gland  ;  and 
may  primarily  involve  the  connective  tissue  which  exists  between  the  lobules  as  well  as  the 
true  secreting  structure  of  the  gland.    It  may  likewise  occur  behind  the  gland. 

It  may  be  acute  or  chronic  in  its  nature  ;  it  may  run  its  course  without  any  breaking 
up  of  tissue  or  suppuration,  or  be  attended  with  most  destructive  local  results  ;  the  extent 
of  destruction  of  tissue  depending  upon  the  severity  of  the  inflammatory  process,  and  the 
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.amount  of  constitutional  power  of  the  subject  of  the  disease.  As  a  rule,  however,  sup- 
puration takes  place. 

"  When  the  mamma,  in  its  state  of  full  expansion  and  perfect  functional  activity, 
becomes  the  subject  of  an  interference,  the  result  is  very  commonly  a  diffuse  or  nodular 
inflammation  and  the  formation  of  an  abscess.  A  sudden  stoppage  of  the  milk  soon  after 
the  lactation  has  been  established  is  apt  to  produce  inflammation,  and  the  same  result,  or 
a  degree  of  it,  sometimes  follows  the  weaning  of  the  child  after  a  long  course  of  suckling. 
The  disturbing  cause,  whatever  it  may  be,  acts  upon  the  mamma  when  its  function  is  at 
its  greatest  intensity,  and  a  characteristic  effect  is  inflammation  and  abscess." — Creighton. 

In  a  general  way,  inflammation  attacks  the  breast  gland  when  in  a  state  of  activity ; 
and  it  is  exceptional  for  the  passive  organ  to  be  the  subject  of  this  process ;  for  out  of  102 
consecutive  cases  under  my  observation,  79  occurred  during  lactation,  2  during  pregnancy, 
and  21  in  patients  who  were  neither  suckling  nor  pregnant.  Moreover,  three-fourths  of  the 
cases  that  occurred  during  lactation  attack  patients  during  the  first  two  months.  In  many 
of  these,  a  cracked  nipple  was  the  assigned  cause,  but  I  am  disposed  to  think  with  Mr. 
Ballard,  that  abscess  in  the  early  months  is  due  to  the  searching  of  the  child  after  milk 
before  the  gland  is  filled,  in  patients  who  have  neither  sufficient  power  to  secrete  milk,  nor 
to  resist  the  inflammatory  process  when  once  originated.  The  affection  is  more  common 
in  primipara?,  and  the  right  breast  is  more  frequently  affected  than  the  left  in  the  propor- 
tion of  5  to  3.  In  some  cases,  the  rapidity  of  the  process  is  very  marked,  an  abscess 
forming  within  a  few  days,  while  in  others  it  is  most  insidious  ;  chronic  abscesses  have 
been  often  mistaken  for  new  growths,  and  amputation  of  the  gland  performed  under  this 
false  diagnosis. 

Abscesses  occur  in  infants'  breasts,  and  they  are  too  commonly  the  consequences  of  an 
ignorant  nurse  applying  pressure  to  the  glands  in  which  milk  is  found,  or  friction  to  "  rub 
away  the  milk."  The  milk  appears  to  be  more  abundant  in  the  male  than  in  the  female 
infant. 

They  are  also  met  with  in  the  male  subject  from  injury  or  other  causes. 

Chronic  mammitis  in  the  boy  or  girl  is  by  no  means  a  rare  affection,  the  unde- 
veloped gland  becoming  indurated  and  very  painful ;  yet  such  cases  rarely  suppurate. 

Treatment  The  activity  of  the  treatment  of  the  affection  we  are  now  considering 

must  be  regulated  by  the  acuteness  or  severity  of  the  inflammatory  process,  and  the  nature 
of  the  constitutional  and  local  symptoms  to  which  it  may  give  rise.  As  a  broad  truth,  it 
may  be  confidently  asserted,  that  the  inflammatory  process  is  of  a  low  type  and  of  a  de- 
structive nature,  and,  that  as  the  constitutional  powers  are  generally  feeble,  nothing  like 
lowering  measures  should  be  adopted,  but,  on  the  contrary,  soothing  local  applications  and 
constitutional  tonics  with  sedatives  are  absolutely  demanded. 

In  cases  occurring  during  lactation  no  other  principle  of  treatment  than  those  I  have 
just  laid  down  should  be  entertained.  Under  such  conditions,  soothing  fomentations  to  the 
breast,  either  of  warm  water  or  some  medicated  solution,  such  as  the  decoction  of  poppies, 
give  most  relief,  although  a  light  linseed  poultice  or  some  spongiopiline  may  be  well 
employed.  In  young,  robust  women,  where  suckling  is  impossible,  the  application  of 
laxatives  and  powerful  purgatives  may  be  called  for. 

Rest  in  the  horizontal  position  affords  striking  comfort,  and  when  it  can  be  carried  out, 
is  of  great  practical  advantage ;  but,  if  this  desideratum  cannot  be  secured,  the  whole 
breast  must  be  supported  by  a  band  or  linen  sling.  During  this  time,  tonics  in  such  a 
form  as  can  be  borne  and  may  be  indicated  should  freely  be  given,  quinine  probably  being 
the  best.  Such  stimulants  as  wine  or  beer  must  be  cautiously  administered,  though  the 
cases  are  few  which  do  not  require  such  an  addition  to  their  diet,  while  plenty  of  nutritious 
food  should  be  allowed.  A  sedative  at  night  is  also  very  generally  required,  and  Dover's 
powder  in  ten-grain  doses  is  the  best  form,  for  want  of  sleep  from  pain  is  a  common  accom- 
paniment. A  mild  purgative  in  the  early  stages  of  the  disease  may  be  necessary,  but  ex- 
cessive purgation  should  be  avoided,  since  the  object  of  the  surgeon  is  to  supply  power,  and 
not  to  remove  it — to  soothe  and  not  to  irritate. 

On  opening  a  mammary  abscess. — There  is  a  great  difference  of  opinion  among 
surgeons  about  the  propriety  of  opening  a  mammary  abscess.  Some  think  the  best  practice 
is  to  let  the  breast  alone,  and  leave  the  operation  to  nature  ;  while  others  advocate  an 
early  opening.  But  in  neither  am  I  disposed  to  coincide,  for  while  I  regard  it  as  a  right 
practice  to  postpone  puncturing  the  organ  as  long  as  possible,  and  not  to  show  any  over- 
anxiety  in  evacuating  the  pus  ;  on  the  other  hand,  I  know  that  when  the  abscess  is  left  to 
itself  much  unnecessary  suffering  is  endured  and  a  considerable  sacrifice  of  skin  often  fol- 
lows, entailing  a  long  convalescence  and  an  ugly  cicatrix.  The  practice  I  consequently 
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generally  adopt  is  to  leave  the  parts  alone  till  pointing  has  taken  place  and  then  to  punc- 
ture, making  my  incision  in  a  line  radiating  from  the  nipple  of  the  patient.  By  adopting 
this  practice,  any  unnecessary  pain  is  saved,  for  the  appearance  of  pointing  is  directly 
under  the  observation  of  the  surgeon,  and  it  is  not  necessary  to  make  frequent  and  careful 
physical  examinations.  Of  course,  some  gentle  manipulation  is  absolutely  called  for  to 
enable  the  surgeon  to  form  an  opinion,  but  the  eye,  and  not  the  finger,  is  the  chief  guide. 
Much  manipulation  of  the  gland  is  both  painful  and  injurious,  and  an  absolute  abandon- 
ment of  all  local  surgical  treatment  can  only  be  condemned. 

Warm  fomentations  in  all  stages  of  the  disease  are  very  grateful  to  the  patient,  and  may 
be  freely  used;  and  when  early  suppuration  threatens,  a  light  linseed  poultice  is  probably 
the  best  application.  When  the  abscess  has  discharged,  the  poultice  may  be  laid  aside, 
and  wet  lint  alone  employed,  as  constant  poulticing  soddens  the  integument  and  retards 
the  process  of  convalescence. 

On  the  treatment  of  chronic  abscess  of  the  breast — The  existence  of  a 
chronic  abscess  having  been  made  out — a  point,  by-the-bye,  which  will  be  returned  to 
when  the  subject  of  the  diagnosis  of  a  mammary  tumor  is  discussed — it  becomes  an  im- 
portant question  what  treatment  should  be  pursued. 

When  the  abscess  is  small,  causing  little  or  no  annoyance,  it  may  be  left  alone,  and, 
under  the  influence  of  tonics  and  local  pressure  by  means  of  strapping,  the  fluid  may  be 
absorbed,  and  such  a  result  is  occasionally  brought  about.  In  the  majority  of  examples, 
however,  some  more  active  treatment  is  necessary,  and  of  these  the  evacuation  of  the  pus 
is  the  chief  point.  If  the  abscess  is  large  and  deeply  seated — a  common  condition — the 
drawing  off  of  its  contents  by  means  of  a  trocar  and  canula  is  the  usual  practice  and  is  gene- 
rally believed  to  be  the  best;  but  it  has  this  disadvantage,  that  the  wound  generally  soon 
closes,  and  a  second  operation  is  required.  The  same  treatment  may  be  again  resorted  to 
with  the  same  results,  and  this  drawing  off  of  the  pus  and  the  subsequent  closure  of  the 
wound  may  go  on  for  many  times.  At  last,  however,  the  opening  remains  patent,  and 
the  abscess  contracts,  leaving  a  sinus  in  the  majority  of  cases.  Under  these  circumstances, 
a  bolder  plan  of  treatment  seems  absolutely  demanded,  as  time  is  an  important  element  in 
the  consideration  of  any  plan  of  treatment.  The  best  method  appears  to  be  a  free  opening 
at  the  first  operation,  the  surgeon  subsequently  inserting  a  strip  of  oiled  lint  into  the  cavity 
of  the  abscess  for  a  few  hours  to  prevent  the  wound  closing. 

Submammary  abscess  Abscesses  occasionally  form  behind  the  breast  gland 

over  the  pectoral  muscle,  and  when  they  do,  the  gland  is  pushed  forward  in  a  way  that  is 

characteristic.  The  abscess  (Fig.  448),  as  a  rule 
points  below  the  breast.  Such  abscesses  should  be 
opened  in  the  most  dependent  position  as  soon  as  any 
indication  of  fluctuation  can  be  made  out.  This  dis- 
ease is  very  slow  in  its  progress. 

On  the  treatment  of  sinuses — The  treat- 
ment of  sinuses  in  the  breast,  as  elsewhere,  is  always 
a  task  of  difficulty,  and  in  certain  cases  all  plans  will 
fail.  The  one  principle  of  practice  which  seems  to  he 
the  most  valuable  is  the  establishment  of  a  dependent 
outlet ;  and  for  this  purpose  the  introduction  of  a 
drainage  tube  is  a  simple  and  successful  practice.  If 
there  are  many  sinuses,  some  pressure  may  be  em- 
ployed by  means  of  strapping,  care  being  taken  that 
/  *s    ,  1     l  h.'  openings  are  left  uncovered  to  insure  a  free  passage 

for  their  discharge.  Superficial  sinuses  may  be  slit 
up,  when  other  means  fail,  and  in  very  chronic  cases 
some  irritant,  such  as  iodine,  may  be  injected,  to  ex- 
cite a  fresh  action.  The  great  principle  of  practice 
in  these  cases,  however,  appears  to  be  that  to  which  I  have  already  alluded,  although  other 
means  may  at  times  be  demanded. 


Fig.  448. 


Submammary  abscess. 
Drawing  401*1,  Guy's  Mus.,  Birkctt's  case. 


Chronic  Induration  of  the  Gland. 

This  affection  occurs  when,  from  some  cause  or  other,  the  gland  is  morbidly  excited. 
It  is  chiefly  found  in  unmarried  women  between  the  ages  of  thirty-eight  and  forty;  though 
it  occurs  in  the  married,  and  then,  as  a  rule,  in  the  sterile.    It  is  usually  associated  with 
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some  catamenial  irregularity  or  general  disturbance,  and  more  particularly  of  the  nervous 
system. 

The  affection  is  known  by  the  excessive  sensibility  of  the  indurated  gland  on  manipula- 
tion, the  nervous  excitement  the  examination  causes,  the  total  absence  of  any  local  indica- 
tions of  a  tumor  when  the  fingers  are  placed  flat  upon  the  part,  and  the  induration  of  the 
gland  or  lobe  of  the  gland,  when  the  organ  is  raised  from  the  pectoral  muscle  and  pinched. 

The  treatment  consists  in  correcting  what  is  wrong  in  the  general  condition  of  the  patient 
by  means  of  iron,  tonics,  and  alteratives,  and  soothing  the  affected  part.  Cold  lotions  are 
at  times  grateful,  while  at  others  a  belladonna  plaster  affords  relief,  with  or  without  pres- 
sure. Large  breasts  should  be  suspended,  and  all  should  be  protected  by  cotton-wool  from 
the  risks  of  injury. 

The  irritable  mamma  of  young  girls  is  closely  allied  to  the  affection  just  described ; 
and  is  associated  with  a  morbidly  sensitive  condition  of  the  mammary  gland  and  parts 
around,  and  often  with  some  induration.  It  is  an  affection  closely  connected  with  the 
pelvic  generative  organs  which  are  mostly  found  to  be  not  acting  fairly,  as  indicated  by 
catamenial  irregularity,  &c.  This  condition  is,  doubtless,  at  times  excited  by  depraved 
habits.    It  should  be  treated  on  the  same  principle  as  the  last  affection. 

ON  TUMORS  OF  THE  BREAST. 

Their  Clinical  Examination  and  Diagnosis. 

Tumors  of  the  breast  may  rationally  be  accounted  for  by  following  out  the  functional 
aberrations  of  the  organ,  and  in  proof  of  this  the  student  should  study  carefully  the  highly 
suggestive  and  valuable  work  of  Dr.  Charles  Creighton,1  who  has  shown  that  "the  inves- 
tigation of  breast  tumors  reveals  merely  the  working  of  the  physiological  law  of  healthy 
mammary  activity  under  altered  circumstances,  that  various  degrees  of  disordered  function 
may  result  in  various  kinds  of  tumors,"  and  that  tumor  disease  of  the  breast  is  "essentially 
a  disorder  of  function." 

The  breast,  in  passing  from  its  "resting"  or  inactive  state  to  that  of  full  activity,  under- 
goes during  the  entire  period  of  pregnancy,  a  process  of  "evolution"  which  is  characterized 
in  its  different  stages  by  certain  cell  changes  within  its  acini  and  transport  of  cells  without ; 
and,  in  the  return  of  the  gland  to  its  quiescent  condition  on  the  subsidence  of  lactation,  a 
process  of  "  involution"  in  which  a  parallel  series  of  changes  acting  in  an  inverse  order  is 
to  be  observed,  the  functional  subsidence  of  the  gland  being  spread  over  a  shorter  period 
of  time  than  its  gradual  awakening  during  pregnancy. 

When  the  functional  stimulus  of  the  mamma  is  acting  at  its  loivest  point  at  the  beginning 
of  '■  evolution"  or  the  ending  of  "involution,"  the  secretory  product  is  a  large  granular 
yellow  pigmented  cell,  which  cells  are  found  within  the  secreting  acini,  in  the  connective 
tissue  spaces  outside  the  secreting  structure,  and  likewise  in  the  lymph-sinuses  of  the 
subjacent  lymphatic  glands,  these  cells  being  the  waste  products  of  a  feeble  degree  of 
secretory  activity ;  and,  if  the  mammary  excitation  were  always  to  act  at  that  degree 
of  intensity,  the  secretion  it  may  be  said  would  always  be  in  the  form  of  large  granular 
pigmented  cells. 

At  the  next  appreciable  advance  in  the  intensity  of  the  stimulus,  the  product  formed  in 
the  gland  may  be  described  somewhat  generally  as  a  large  granular  nuclear  cell,  which  is 
nothing  else  than  the  crude  epithelium  of  the  middle  period  of  the  breast's  unfolding,  in 
which  an  imperfect  secretory  force  resides. 

Coming  still  nearer  to  the  full  excitation,  the  cellular  ingredients  are  fewer  and  the 
mucous  production  much  more  abundant,  and  finally,  when  the  stimulus  is  at  its  height, 
the  mucous  fluid  has  given  place  to  a  fatty  fluid,  and  whatever  cellular  elements  the  secre- 
tion contains  are  the  well-known  colostrum  cells  which  approach  most  nearly  the  perfect 
secreting  cell.  The  periodical  unfolding  of  the  breasts,  which  is  an  obvious  accompani- 
ment of  each  pregnancy,  is  thus  characterized  by  a  progressive  series  of  immature  secretory 
products  winch  necessarily  run  to  waste.  The  epithelial  cells  are  not  transformed  into 
milk  till  the  time  of  delivery  and  during  the  period  of  suckling  following;  but  the  func- 
tional action  of  the  breast  has  been  at  work  all  through  the  pregnancy,  and  has  advanced 
in  intensity  just  as  the  secreting  structure  has  advanced  in  its  unfolding.  The  various 
stages  of  unfolding  have  corresponding  secretory  products,  becoming  less  and  less  crude, 
and  as  there  is  a  similar  series  of  more  rapid  but  exactly  parallel  waste  products  in  the 
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unfolding,  it  is  a  legitimate  inference  to  ascribe  "a  special  kind  of  secretory  product  to  a 
certain  degree  of  intensity  of  the  glandular  force." 

When  the  breast  gland  is  disturbed  from  its  resting  state  by  a  cause  other  than  preg- 
nancy, and,  in  consequence  of  some  morbid  excitation  is  urged  into  a  kind  of  evolution 
process,  the  steps  of  its  unfolding  are  less  orderly  than  in  the  normal  evolution,  and  the 
"  spurious  excitation"  never  carries  the  gland  to  the  end  of  its  unfolding  or  to  the  perfect 
degree  of  its  function.  And,  although  the  morbid  excitation  may  be  said  to  correspond 
in  its  intensity  to  a  stage  of  the  normal  evolution,  there  is  this  fundamental  difference, 
that  the  corresponding  stage  of  the  normal  process  is  transient,  giving  [dace  to  a  stronger 
force  while  the  morbid  process  continues  indefinitely  at  the  same  enfeebled  level.  As  a 
consequence,  the  cell  that  should  have  been  thrown  off  from  the  acinous  as  waste  almost 
as  soon  as  it  was  formed,  remains  in  the  place  of  its  origin  to  multiply,  and,  with  its 
progeny,  to  infest  the  "glandular  structure  of  the  breast  either  as  intra-  or  extra-acinous 
accumulations.  Indeed,  according  to  Dr.  Creighton,  it  is  upon  deviations  from  the 
physiological  track  such  as  these  that  the  existence  of  a  tumor  depends. 

Thus  "  a  circumscribed  tumor  arises  at  a  particular  part  of  the  gland  where  the  spurious 
excitation  has  advanced  to  a  certain  stage  of  evolution  or  unfolding;  in  that  particular 
region,  probably  a  territory  defined  by  the  bloodvessels,  the  functional  force  has  acted  at 
a  uniform  imperfect  level  for  a  length  of  time,  the  inevitable  cellular  waste  of  the  crude 
secretion  has  accumulated  within  the  acini  or  around  them,  and  the  foundation  of  a  tumor 
has  been  laid. 

In  the  healthy  action  of  the  organ  there  is  a  provision  for  the  disposal  of  the  very  con- 
siderable amount  of  cellular  waste  material  by  means  of  the  neighboring  lymphatic  glands. 
In  passing  from  the  secreting  acini  and  in  traversing  the  stroma  of  the  gland,  the  waste 
cells  often  acquire  a  spindle  form  ;  and  although  these  cells  are  not  always  distinguishable 
from  the  connective-tissue  cells  of  the  part,  there  is,  especially  in  the  bitch,  a  class  of 
pigmented  epithelial  cells  in  which  such  changes  of  form  and  position  can  be  clearly  traced. 
The  spindle-shaped  waste  products  are  the  type  of  the  peri-acinous  cell-collections  in  cystic- 
or  adeno-sarcoma. 

So  far  as  relates  to  the  large  nuclear  cells,  the  intra -acinous  collections  of  them  corre- 
spond to  the  structure  of  medullary  cancer,  and  the  ex^ra-acinous  infiltrations  of  the  same 
cells  are  a  distinguishing  feature  of  scirrhus.  "The  distinguishing  feature  of  the  less 
malignant  form  of  tumor  is  that  the  spurious  functional  activity  comes  nearer  in  the  degree 
of  its  intensity  to  that  of  the  perfect  secretory  force,  the  transformation  of  the  epithelium 
is  a  more  real  transformation,  and  the  cellular  waste  is  reduced,  in  part  at  least,  to  the 
class  of  fibre-like  or  crescentic  elements  that  characterize  the  myxomatous  and  more 
benign  issues  of  the  tumor  process." 

"The  circumstance  that  the  unknown  diseased  excitation  most  commonly  befalls  the 
gland  when  it  is  in  the  state  of  rest  is  of  the  first  importance  in  accounting  for  the  forma- 
tion of  a  tumor.  Whether  the  disturbance  be  a  mechanical  injury,  or  a  sympathy  with 
excitement  in  the  ovaries,  or  of  a  more  general  emotional  nature,  it  comes  upon  the  breast 
in  its  resting  state.  The  breast  can  react  in  no  other  way  than  by  following  the  some- 
what slow  process  of  its  normal  evolution;  without  the  intermediate  stages  of  unfolding 
it  cannot  reach  the  perfect  degree  of  its  functions  in  which  there  would  be  immunity 
from  danger.  The  intermediate  stages  are  necessarily  associated  with  the  formation  of 
crude  cellular  products;  it  is  at  one  or  other  of  the  intermediate  stages  that  the  morbid 
force  delays,  and  the  corresponding  cellular  secretion  of  the  gland  thereupon  assumes  the 
character  of  a  formative  or  tumor  process." 

"  The  circumstances  of  the  functional  disturbance  are  never  exactly  the  same  in  any 
two  cases,  consequently,  the  respective  modifications  of  structure,  or,  in  other  words,  the 
structure  of  the  respective  tumors  are  never  exactly  the  same." 

When  a  tumor  forms  in  the  breast  within  the  period  when  the  function  may  still  be 
awakened  to  its  full  and  healthy  vigor,  that  is,  during  the  period  of  its  structural  and 
functional  maturity,  a  resolution  of  the  disease  or  a  dispersion  of  the  diseased  products 
may  be  looked  for.  But,  when  it  appears  at  or  near  the  climacteric  years,  when  flic  gland 
is  suffering  an  effacement  of  its  secreting  mechanism  and  a  withdrawal  of  its  secretory 
force,  no  such  a  result  can  be  expected,  and  it  is  at  this  period  that  the  greater  number  of 
intractable  tumors  occur. 

"It  is  the  climacteric  effacement  of  the  breast  that  gives  a  peculiar  character  to  the 
disease  in  women,  and  there  are  well-marked  structural  differences  in  the  tumors  accord- 
ing as  they  appear  before  or  after  that  period.  Those  that  develop  after  the  climacteric 
years  are  perhaps  the  most  common,  as  they  are  certainly  the  most  intractable,  and  they 
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have  been  the  real  source  of  ambiguity  in  the  pathology  of  the  organ.  That  ambiguity 
depends  upon  the  circumstance  that  they  occur  in  an  organ  which  is  gradually  losing  or 
has  lost  its  characteristic  structure."  Where  the  normal  itself  is  vanishing,  the  departures 
from  the  normal  are  elusive. 

It  seems  probable,  therefore,  from  Dr.  Creighton's  investigations,  that  the  adenomata, 
sarcomata,  myxomata,  and  carcinomata  have  their  type  in  a  series  of  progressive  changes 
which  the  gland  undergoes  in  its  physiological  evolution.  The  feebler  the  intensity  of  the 
function,  the  more  cancerous  the  disease  ;  the  higher  or  more  advanced  the  evolution  from 
the  resting  state,  the  more  benign  the  tumor. 

The  Clinical  Examination  and  Diagnosis  of  a  Breast  Tumor. 

From  a  practical  point  of  view,  tumors  of  the  breast  may  be  divided  into  inflammatory, 
adenoid  or  innocent,  and  malignant,  for  simple  hypertrophy  or  excess  of  growth  of  the 
gland  can  hardly  be  classed  among  the  tumors. 

The  first  point  a  surgeon  has  to  determine  when  consulted  by  a  patient  who  has  "some- 
thing the  matter"  with  her  breast,  is  practically  the  existence  or  non-existence  of  a  tumor, 
i.  e.,  is  there  a  new  growth  developed  behind,  and  in  connection  with  the  mammary  gland? 
or,  is  the  disease  from  which  the  patient  is  suffering  situated  in  the  substance  of  the 
glandular  structure  itself?  This  first  and  most  important  question  ought  to  be  solved 
before  a  further  step  can  with  safety  be  taken ;  before  the  formation  of  a  correct  diagnosis 
of  the  case  can  be  made;  and  it  is  quite  impossible  to  magnify  its  importance.  To  do 
this,  however,  considerable  care  is  necessary,  and  some  manipulative  skill  must  be  called 
into  requisition;  as  a  careless  examination  will  surely  end  in  an  uncertain  diagnosis,  and 
with  this,  a  failure  in  treatment  must  necessarily  follow.  In  examining  a  breast,  there- 
fore, with  diagnostic  intentions,  the  surgeon  with  the  whole  gland  well  in  view,  should 
place  the  palmar  surfaces  of  his  fingers  over  the  suspected  spot,  and  taking  the  gland  in 
his  hand  manipulate  it  gently  and  in  every  part  with  his  fingers  and  thumb;  when,  if  an 
isolated  tumor  can  be  found,  he  will  in  all  probability  detect  its  presence ;  if,  however,  he 
is  uncertain  upon 'this  point,  he  should  make  the  patient  lie  down,  for  "if  a  patient  be 
sitting  or  standing,  and  the  breast  is  grasped  by  the  finger  and  thumb,  when  induration  of 
the  gland  itself  exists,  a  sensation  is  felt  as  if  a  tumor  were  present.  If,  now,  the  palmar 
surface  of  the  fingers  be  pressed  flatly  against  the  chest  in  the  same  part,  nothing  remark- 
able will  be  distinguishable.  If  a  tumor  or  new  growth  exists,  however,  it  is  immedi- 
ately perceptible.  But  if  a  doubt  arise  in  the  matter,  the  patient  should  recline  when 
under  examination  ;  and  then,  if  there  be  a  tumor,  it  is  immediately  manifest  to  the  touch, 
and  often  to  the  eye." — Birkett.  Having  then  detected  the  presence  of  a  tumor,  that  is, 
an  independent  growth  developed  in  the  neighborhood  of  the  breast-gland  and  probably 
in  connection  with  it,  the  question  arises  as  to  its  nature.  Is  it  a  simple  or  a  malignant 
tumor?  If  the  tumor  be  movable  and  hard,  if  quite  free,  or  has  but  a  very  uncertain 
connection  with  the  gland  structure,  there  is  a  strong  probability  that  the  tumor  is  of  a 
simple  nature  ;  and,  if  it  has  existed  for  several  months,  this  probability  becomes  stronger, 
for  the  cancerous  tumor  has  a  tendency  even  when  primarily  developed  as  a  tuber  or  as 
an  independent  structure,  to  associate  itself  and  becomes  connected  with  the  neighboring 
tissues ;  and  if  this  has  not  taken  place,  the  absence  of  these  conditions  enhances  the 
probability  of  the  simple  nature  of  the  growth  under  examination.  If  the  patient  is  also 
young  and  healthy,  and  no  other  abnormal  conditions,  either  of  the  breast  or  neighboring 
structures  are  to  be  detected,  the  probability  becomes  a  certainty,  and  the  presence  of  an 
"adenocele"  may  be  determined  on — this  tumor  being  synonymous  with  the  chronic 
mammary  tumor  of  Sir  A.  Cooper,  the  mammary  glandular  tumor  of  Paget,  the  sero-cystic 
sarcoma  of  Brodie,  or  the  adenoma  of  Birkett. 

These  adenoceles  are  found,  as  a  rule,  in  the  young  and  unmarried,  and  in  the  appa- 
rently  healthy  and  robust,  although  occasionally  they  occur  in  the  aged.  They  appear 
during  the  period  when  the  procreative  organs,  and  among  them  the  mammary  glands, 
arc  in  a  state  of  "  developmental  perfection  ;"  and  when  they  occur  in  married  women, 
are  most  frequently  developed  during  pregnancy  or  suckling.  They  are  never  associated 
with  any  other  symptoms  than  such  as  can  be  produced  mechanically  by  their  presence, 
and  never  involve  the  integument  except  by  distension  ;  nor  is  the  skin  ever  infiltrated 
by  any  new  material.  They  are  never  accompanied  by  any  secondary  enlargement  of  the 
absorbent  glands  nor  associated  with  any  secondary  deposits  ;  they  cause  no  cachexia  nor 
undermine  the  health  ;  but  affect  the  patient  solely  through  local  influences,  and  demand 
treatment  chiefly  from  local  considerations.    They  may  be  found  in  either  breast,  occa- 
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sionally  in  both,  and  are  constantly  multiple,  two  or  more  tumors  being  often  found  in  the 
same  gland. 

From  my  notes  of  eighty-one  cases  consecutively  observed — 


22  appeared  under  the  age  of  20. 
28  between  21  and  30  years  of  age. 
18       "     31    "  40 
11       "     41   "    50  " 


2  above  the  age  of  50. 
37  were  in  single  women. 
31  in  the  married  and  prolific. 
12  in  the  married  and  sterile. 


As  long  as  these  tumors  remain  small  and  quiescent,  they  are  of  little  importance  ; 
and,  being  movable,  are  readily  diagnosed  ;  but  when  years  have  been  allowed  to  elapse, 


Fig.  449. 


Fig.  450. 


Cystic  adenocele. 


Solid  adenocele  of  six  years'  growth,  in  A.  S.,  aet.  36. 


and  their  growth  has  increased,  and,  from  their  greater  size  they  have  become  burden- 
some and  press  on  neighboring  structures,  they  are  neither  of  small  importance  nor  are 
they  readily  to  be  distinguished.  But  yet,  if  careful  observations  are  taken,  an  error  in 
diagnosis  should  not  be  made.  For,  although  the  breast  itself  may  be  much  pressed  on 
or  even  expanded  over  the  tumor,  it  will  still  exist,  and,  on  careful  examination,  its 
presence,  as  a  rule,  will  be  made  out.  The  nipple,  although  flattened  from  the  extreme 
glandular  expansion,  can  still  be  seen  (Fig  450)  ;  and  is  rarely  retracted.  The  in- 
teguments may  be  stretched  to  an  extreme  point,  yet  will  they  still  be  movable  and 
sound  (Fig.  449),  although  some  inflammation  from  over-distension  may  have  made  its 
appearance,  and  large  veins  are  always  to  be  observed  meandering  in  the  healthy  tissue. 
The  tumor,  if  solid,  may  appear  lobulated  (Fig.  450),  and  if  containing  cysts,  fluctuation 
may  be  detected.  Still,  the  disease  is  essentially  a  local  one,  and  affects  the  patient 
through  purely  local  conditions.  It  is  to  be  treated  only  by  excision,  and  the  gland,  as  a 
rule,  should  be  left  unharmed,  the  tumor  being  turned  out  of  its  capsule.  In  extreme 
examples,  however,  the  breast  is  so  stretched  out  as  to  be  useless,  and  then  must  be 
removed.  In  the  patient  from  which  Fig.  450  was  taken,  this  was  the  case.  She  was  a 
woman  aet.  35,  and  the  tumor  was  of  six  years'  growth. 

The  diagnosis  of  a  tumor  which  is  evidently  caused  by  some  partial 
or  general  enlargement  or  infiltration  of  the  mammary  gland. — Let  us 
suppose  that  the  surgeon  has  a  case  of  disease  of  the  breast  before  him  in  which  the  struc- 
ture of  the  gland  is  itself  involved,  and  there  is  no  independent  movable  tumor,  such  as 
we  have  been  considering  ;  but  that  on  manipulation  it  is  evident  the  growth,  whatever 
it  may  be,  is  intimately  connected  with  the  gland  structure. 

What  is  the  case  ?  Have  we  an  inflammatory  affection  only  of  the  organ,  or  some 
hypertrophy  or  innocent  enlargement  ?  Is  it  a  simple  or  a  malignant  disease  ?  When 
the  manipular  indications  of  the  mammary  gland  are  those  only  of  enlargement,  is  such  a 
condition  due  to  pregnancy,  or  the  product  of  a  simple  hypertrophy,  confining  the  mean- 
ing of  that  term  to  an  excess  of  growth  ? 

If  the  increase  be  due  to  hypertrophy,  which  is  a  somewhat  rare  condition,  it  has  been 
to  a  certainty  of  a  chronic  nature,  and  its  increase  slow  and  growth  painless.  The  gland 
will  appear  simply  enlarged,  with  no  increase  in  action  beyond  that  which  growth  de- 


DIAGNOSIS   OF   TUMORS   OF  THE  BREAST. 


727 


Fig.  451. 


Hypertrophy  of  breast. 


mands,  although  this  increase  in  growth  may  he  very  great.  It  is  found  mostly  in  young 
women,  but  I  have  seen  it  in  the  male  ;  at  times  it  affects  only  one  gland.  In  the  case 
from  which  Fig.  451  was  taken,  each  gland  on  removal 
weighed  about  fourteen  pounds.  I  saw  the  case  some  years 
ago  at  Grantham  with  my  friend  Mr.  Shipman.  The  breasts 
were  subsequently  removed  by  Sir  W.  Fergusson. 

That  the  affection  is  something  more  than  a  mere  increase 
in  the  growth  of  the  gland  is  proved  by  the  fact  that,  in  a 
woman,  aet.  43,  who  had  this  disease  in  her  right  breast  of 
thirteen  years'  growth  and  not  in  her  left,  and  had  a  child, 
no  milk  was  secreted  in  the  diseased  gland,  while  in  the 
sound  one  there  was  abundance. 

If  the  enlargement  be  due  to  pregnancy  there  can  be  little 
difficulty  in  the  diagnosis,  for  it  is  attended  with  an  activity 
of  the  local  circulation,  a  general  fulness  of  the  gland,  an 
enlargement  of  its  veins,  and  a  darkening  of  the  areola, 
which  will  not  fail  to  excite  suspicion.  Besides  this,  both 
glands  will  be  similarly  affected,  a  coincidence  which  is  rarely 
seen  in  any  morbid  condition.  The  very  suspicion  of  preg- 
nancy, however,  will  be  enough  to  call  attention  to  other 
points,  by  which  a  solution  of  the  difficulty  can  be  obtained. 

Is  the  enlargement  to  be  explained  by  any  inflammatory 
condition^  I  do  not  mean  an  acute  inflammatory  condition,  for  such  an  affection  has  tea- 
tares  which  are  too  characteristic  to  allow  any  mistake  in  diagnosis  being  made,  but  is  this 
infiltration  of  the  gland  which  is  present  to  be  explained  by  some  chronic  inflammatory 
change,  such  as  is  so  frequently  found  in  the  female  breast  or  is  it  the  early  stage  of  an  in- 
filtrating cancer?  The  answer  to  this  query  is  not  always  easy.  In  middle-aged  patients, 
when  cancerous  affections  may  be  looked  for,  the  presence  of  an  indurated  mammary  gland, 
wholly  or  in  part,  must  always  be  regarded  with  suspicion,  and  if  the  case  be  recent,  I  be- 
lieve it  to  be  an  impossibility  to  form  any  certain  opinion  as  to  its  true  nature.  If  the  in- 
duration of  the  gland  be  the  only  symptom,  and  is  associated  with  a  sharp  or  even  dtdl  pain, 
either  a  simple  chronic  inflammation  of  the  gland  may  be  indicated  or  the  early  condition 
of  a  cancer,  and,  under  such  circumstances,  it  is  as  well  to  wait  before  giving  any  positive 
opinion.  If,  however,  much  time  has  already  passed,  say  many  months,  and  no  other 
symptoms  have  made  their  appearance,  there  is  some  ground  for  the  hope  that  the  enlarge- 
ment may  be  due  to  inflammation,  since  infiltrating  cancers  are  not  generally  inactive — 
are  not  stationary,  as  a  rule — and  soon  give  rise  to  other  symptoms,  such  as  some,  though 
it  may  be  slight,  enlargement  of  the  absorbent  glands;  some  slight  dimpling  or  drawing 
in  of  the  skin,  an  important  sign  (Fig.  453)  ;  or,  some  more  marked  symptom  such  as  infiltra- 
tion of  the  integument  or  a  retracted  nipple.  It  should  be  remembered,  however,  that  a 
retracted  nipple  is  only  an  accidental  symptom  such  as  may  be  caused  by  several  condi- 
tions, and  is  not  by  any  means  of  itself  characteristic  of  cancer.  But  if  any  or  all  of 
these  symptoms  show  themselves  soon  after  the  first  appearance  of  the  lobular  enlarge- 
ment of  the  mammary  gland,  an  opinion  as  to  the  cancerous  nature  of  the  growth  may  be 
confidently  expressed.  If,  on  the  other  hand,  none  of  these  symptoms  make  their  appear- 
ance and  the  induration  or  infiltration  of  the  lobes  of  the  gland  remains  stationary,  or 
shows  some  tendency  towards  improvement,  the  probability  of  the  simple  character  of  the 
disease  gains  ground.  When  this  induration  of  the  mammary  gland  appears  in  a  young 
subject,  there  will  be  no  reason  to  suspect  a  cancer,  and  it  should  rather  be  regarded  as 
the  result  of  some  slight  inflammatory  effusion.  Under  such  circumstances  there  will 
generally  be  some  increase  of  pain  alter  examination,  but  an  absence  of  any  other  local 
symptom.  There  will  probably  be  some  irregularity  of  the  catamenia  and  some  signs  of 
general  excitability  of  the  patient.  But,  as  a  local  affection,  there  will  be  only  the  one 
symptom  of  induration  of  one  or  more  lobes  of  the  mammary  gland,  which,  in  the  absence 
of  all  other  signs,  may  with  safety  be  regarded  as  inflammatory.  The  same  argument 
holds  good  when  the  disease  disappears  at  a  later  period  of  life,  although  suspicions  of  a 
cancer  should  rightly  be  excited  ;  still  the  positive  diagnosis  must  be  postponed  till,  by 
the  lapse  of  time,  some  other  symptoms  such  as  those  already  mentioned  make  their 
appearance,  to  clear  up  all  doubt,  or  by  their  absence,  prove  the  innocent  nature  of  the 
affection.  [An  article  by  Paget,  on  Indurations  of  the  Breast  becoming  Cancerous,  con- 
tained in  St.  Bartholomew's  Hospital  Reports,  for  1878,  should  be  read  in  this  connection.] 
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Carcinoma  of  the  Breast,  or  Cancer. 

This  affection  is  found  either  as  an  infiltration  of  the  gland,  wholly  or  in  part,  or  as  an 
independent  tumor  or  tuber  within  the  meshes  of  the  gland — tuberous  cancer.  It  may 
likewise  be  met  with  associated  with  cysts — cystic  cancer,  this  being  only  a  variety  of  the 
other  forms. 

In  the  infiltrating  form  the  gland  appears  hard,  inelastic,  and  incompressible  ;  as  the 
disease  progresses,  it  seems  to  contract  and  to  draw  all  the  parts  around  together  and 

Fig.  452.  Fig.  453. 


Infiltrating  cancer  and  retracted  nipple.  Infiltrating  cancer  with  puckered  integument. 

Drawing  40918,  Birkett's  case.  From  model. 


gradually  to  infiltrate  them.  In  this  way  the  nipple  often  becomes  drawn  in  or  to  one 
side.  At  times,  after  having  been  drawn  in,  it  becomes  infiltrated  with  the  disease,  and 
becomes  again  prominent ;  at  others,  by  the  contraction  of  the  gland,  it  may  be  strangu- 
lated, become  cedematous,  and  then  slough  off.  The  skin  is  at  first  dimpled,  then  puck- 
ered, and  at  last  infiltrated.  The  breast  also, 
from  being  a  movable  organ,  becomes  fixed ;  so 
fixed,  indeed,  that  it  cannot  be  separated  from 
the  pectoral  muscle. 

This  form  of  cancer  is  the  more  common.  The 
disease  may  appear  in  one  lobe  or  in  all,  and  be 
slow  in  its  progress  or  rapid,  but  in  every  case 
its  progress  is  much  alike  ;  generally,  however, 
this  infiltrating  form  of  cancer  assumes  the  char- 
acters of  the  tuberous.  In  Figs.  452,  453  these 
changes  are  clearly  shown. 

Tuberous  cancer  commences  as  circumscribed 
independent  growth  within  the  gland  structure, 
with  a  well-defined  capsule  separating  but  not 
infiltrating  the  tissues.  Sometimes  two  or  more 
tubers  appear  together,  and  these  may  at  last 
coalesce.  This  form,  unlike  the  infiltrating  does 
not  contract,  but  grows  in  all  directions,  involv- 
ing all  the  parts  which  it  touches,  pushing  the 
breast  to  one  side,  or  drawing  it  to  itself  (Fig. 
454).  It  often  attains  a  large  size,  giving  rise  to  an  irregular  lobulated  tumor.  It  is  at 
times  soft  in  consistence,  when  it  is  called  medullary  cancer  ;  when  firm,  it  is  known  as 
fibrous  :  when  jelly-like,  gelatiniform  ;  and  more  rarely  it  is  black  or  melanotic.  As  it 
grows  forward,  it  may  involve  the  skin,  break  and  ulcerate,  giving  rise  to  the  appearances 
formerly  called  fungus  hcematodes,  this  form  being  always  accompanied  with  hemorrhage. 

In  both  forms,  the  lymphatic  glands  in  the  axilla  above  the  clavicle,  or  on  the  side  of 
the  neck,  will  sooner  or  later  become  involved;  and,  when  the  skin  is  implicated,  this 
symptom  soon  appears.  As  the  glands  enlarge,  nerve  pains  down  the  arm  appear,  and 
oedema  of  the  arm  commences  from  the  mechanical  obstruction  to  the  venous  circulation 


CANCER   OF   THE  BREAST. 


729 


of  the  extremity  caused  by  the  enlarged  glands.  At  times  a  serous  effusion  takes  place 
into  the  pleural  cavity  of  the  affected  side  sufficient  to  destroy  life. 

In  some  rare  cases  of  cancer  the  disease  appears  as  a  brawny  infiltration  of  the  breast 
and  integument  over  it,  some  erythematous  redness  and  oedema  being  mixed  with  it  at  its 
onset.    These  cancers  are  of  the  worst  kind,  and  speedily  destroy  life. 

In  other  cases,  mostly  chronic,  the  disease  is  more  cutaneous,  and  shows  itself  as  a 
tubercular  affection  of  the  skin,  which  gradually  spreads,  till  at  last  the  part  affected  seems 
skin-bound.  This  condition  may  be  limited  or  extensive ;  and  occasionally  involves  the 
whole  of  one  side.  I  have  recently  had  a  case  under  observation  in  which  both  breasts, 
the  sternum,  sides,  and  half  the  dorsal  region  of  the  back  were  thus  involved.  At  times 
this  tubercular  development  is  associated  with  acute  or  recurrent  disease.  In  rare  exam- 
ples it  occurs  as  a  primary  affection  and  is  very  chronic,  the  tubercles  even  disappearing 
by  atrophy. 

A  cancerous  tumor  of  the  breast  most  frequently  appears  in  middle  life,  that  is,  when 
the  procreative  organs  are  verging  towards  their  natural  period  of  functional  decline,  such 
a  period  taking  place  at  an  earlier  date  in  the  single  than  in  the  fruitful  woman.  It 
attacks  married  women  more  frequently  than  the  unmarried,  and,  when  infiltrating  or 
involving  the  breast-gland,  is  seldom  stationary. 

As  the  disease  progresses  unchecked,  ulceration  of  the  integument,  preceded  by  a  soft- 
ening down  or  breaking-up  of  the  tumor  itself  will  soon  appear,  and  with  this,  the  charac- 
teristic infiltration  of  the  margin  of  the  wound  will  occur  and  give  rise  to  indurated, 
everted  edges.  A  general  cachexia  from  the  pain  and  wasting  discharges  will  soon  show 
itself,  and  more  or  less  distinct  evidences  of  the  complication  of  other  organs  become 
apparent.  Under  such  circumstances,  the  end  is  not  far  off,  for  the  disease  has  run  its 
course,  and  with  it  the  powers  of  its  victim  have  become  undermined,  for  the  victory 
remains  with  the  strongest.  In  a  general  way,  a  cancer  runs  its  course  in  two  or  three 
years ;  though  sometimes  it  is  most  chronic  in  its  action. 

To  illustrate  some  of  the  points  connected  with  this  subject  the  following  analysis  of 
400  cases  may  be  of  value.  The  cases  are  taken  from  my  own  notes;  180  occurred  in 
Guy's  during  the  period  of  my  registrarship  many  years  ago,  and  220  are  from  my  own 
case-book  since. 

The  disease  made  its  first  appearance — 

In    17  cases,  or  4  per  cent.,  under  30  years  of  age. 
In  108     "     or  27      "         between  31  and  40  years  of  age. 
In  144     "     or  36      "  "      41    "    50  " 

In  101     "     or  25      "  "      51    "    GO  " 

In   29     "     or   7      "  "      61    "    70  " 

In     1  over  70  years  of  age. 

I  have,  however,  seen  a  case  of  cancer  of  the  breast  in  a  patient  aged  28,  and  one  of  a 
year's  standing  in  the  breast  of  an  old  lady  a?t.  96. 

Of  these  313  were  married,  77  were  single,  and  10  were  widows. 

Of  the  313  married,  235  were  prolific  and  78  sterile.  A  large  proportion  of  the  prolific 
women  were  so  to  an  extreme  degree,  ten  and  more  children  being  a  common  note  to  find 
recorded.  Married  women  and  those  in  whom  the  gland  has  been  the  most  active,  are 
apparently  more  liable  to  cancer  of  the  breast  than  the  single  when  the  period  of  gland 
activity  has  passed. 

194  of  these  examples  were  in  the  right  breast,  187  in  the  left,  and  19  in  both. 

In  140  the  disease  had  existed  a  year  or  less. 


In  99  between  1  and  2  years. 
In  23       "       2    "    3  " 
In  15       "      3    "   4  " 


In  13  between  4  and  5  years. 

In   9       "      5    "  7 

In   6      "       8    "    9  " 


In  four  cases,  the  disease  had  existed  ten,  twelve,  fourteen  and  twenty  years  respec- 
tively, and  the  form  of  cancer  in  these  of  long  standing  was  the  atrophic. 

With  respect  to  any  hereditary  history  of  cancer  in  the  400  cases,  although  carefully 
inquired  into,  I  found  it  to  exist  in  only  47  or  nearly  12  per  cent.;  and,  in  35  of  these 
cancer  was  reported  to  have  occurred  in  one  member,  in  11  in  two  members,  and  in  one 
in  three. 

In  7  of  the  47  cases  the  relative  was  on  the  father's  side,  in  23  on  the  mother's,  and  in 
7  il  was  found  among  the  brothers  or  sisters.  In  5,  it  had  attacked  the  aunts,  in  3, 
cousins,  and  in  1  a  grandmother,  although  in  these  the  point  was  not  stated  respecting 
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the  paternal  or  maternal  relation.  These  facts  are  enough  to  indicate  that  where  an 
hereditary  tendency  exists,  it  is  more  powerful  on  the  mother's  than  the  father's  side. 

In  a  large  porportion  of  the  cases  in  which  an  hereditary  history  of  cancer  was  traced, 
the  cancer  was  of  the  breast. 

A  section  of  an  infiltrating  cancer  is  well  shown  in  Fig.  455.  A  section  of  the  tuberous 
form  in  Fig.  45 G.    For  the  microscopical  appearances  of  cancer  vide  Fig.  34. 


Fig.  455.  Fig.  456. 


Infiltrating  cancer  of  the  breast.    Drawing  409;8,  Guy's  Tuberous  cancer.    Birkett's  case. 

Mus.,  Birkett's  case. 


Colloid  or  alveolar  cancer  is  occasionally  seen  in  the  mamma,  although  in  a 
clinical  point  of  view  the  growth  presents  no  such  features  as  to  enable  the  surgeon  to 
recognize  its  presence.  In  Fig.  29,  page  106,  a  cancer  of  the  kind  is  illustrated.  In  it, 
the  clinical  features  of  the  affection  were  those  of  the  cystic  disease.  It  is  found  in  the 
gland  as  an  infiltrating  and  tuberous  growth. 

To  the  eye,  the  colloid  disease  has  a  peculiar  aspect,  its  jelly-like  semi-transparent 
material  of  all  tints  of  pink  and  red  from  degrees  of  blood-staining  being  divided  by  thin 
meshes  of  fibre  tissue  into  cells  of  different  sizes.  The  way  the  jelly-like  structure  oozes 
from  its  cells,  and  the  slight  changes  that  take  place  in  it  after  immersion  in  spirit,  are  its 
chief  characteristics. 

It  ought  to  be  treated  by  excision  of  the  whole  gland. 

Cystic  Tumor  of  the  Breast. 

The  simple  sero-cyst  is  usually  found  single  in  the  mammary  gland,  and  appears 
as  a  small  hard  lump  in  one  spot  which  is  at  times  painful,  but  often  not.  As  it  increases 
it  becomes  more  globular  and  dense,  sometimes  being  of  a  stony  hardness  ;  while  at  a  still 
later  date,  it  may  afford  the  sensation  of  fluctuation.  If  left  alone,  it  may  so  enlarge  as 
to  come  forward  and  even  burst,  discharging  a  thin  watery  ?*ox-albuminous  fluid,  ami 
then  collapsing.  In  rare  cases,  the  disease  is  thus  cured  ;  but  more  commonly,  the  fluid 
re-accumulates. 

"  The  cyst  wall  of  this  tumor,"  writes  Birkett,  "  is  very  thin,  composed  of  fibre  tissue, 
firmly  attached  to  the  surrounding  parts,  and  lined  with  squamous  epithelium.  It  is 
always  perfectly  closed,  and  never  communicates  with  a  duct." 

Such  a  cyst  should  be  punctured  with  a  trocar  and  canula  and  some  cold  lotion  applied, 
for,  by  this  means  many  are  permanently  cured.  Brodie  employed  alone,  without  punc- 
ture, a  lotion  made  up  of  an  ounce  of  the  solution  of  the  subacetate  of  lead  and  three 
ounces  and  a  half  of  both  spirits  of  wine  and  camphor,  which  was  to  be  applied  on  a  piece 
of  folded  flannel,  and  renewed  every  three  or  four  hours  until  the  skin  over  the  tumor  had 
become  inflamed  ;  the  application  to  be  reapplied  after  the  lapse  of  two  or  three  days. 

Besides  the  simple  serous  cyst,  many  examples  of  tumors  of  the  breast  come  under  the 
observation  of  the  surgeon,  the  diagnosis  of  which  is  much  obscured  by  the  presence  of 
cysts,  or  rather  of  what  Mr.  Birkett  describes  as  capsules,  containing  fluid  of  divers  cha- 
racters. For  the  development  of  a  cyst  in  the  majority  of  tumors  is  a  mere  accident  due 
to  the  effusion  of  fluid,  probably  serum,  more  or  less  blood-stained  into  the  connective- 
tissue  of  the  part  the  fluid  separating  the  solid  growth  and  so  forming  an  apparent  cyst. 
Such  a  cyst,  however,  is  not  a  new  development,  like  the  more  solid  portion  of  a  tumor, 
nor  is  it  in  any  way  to  be  compared  with  the  simple  cystic  formations  which  are  found  in 
the  neck  or  other  portions  of  the  body.  The  existence  of  the  false  cysts,  therefore,  such 
as  I  have  briefly  sketched,  in  any  of  the  breast  tumors,  whether  adenoid  or  malignant,  is 
to  be  regarded  as  a  mere  accident,  and  ought  to  have  no  weight  in  determining  either 
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Fig.  457. 


the  innocency  or  malignancy  of  the  growth  under  examination;  they  are  the  product  of 
a  mechanical  cause,  may  occur  in  either  form,  are  not  special  growths  nor  of  any  intrinsic 
importance.  The  diagnosis  of  the  tumor  containing  such  cysts  rests  consequently  on  other 
points,  and  more  particularly  on  such  as  have  been  already  indicated.  As  a  rule,  these 
so  called  cysts  are  found  in  the  less  firm  and  solid  forms  of  tumor  in  such  as  contain  less 
cellular  or  connective  tissue,  and  in  the  more  rapidly  developed  rather  than  in  the  slowly 
formed.  We  thus  find  in  one  form  of  cystic  adenoma,  a  more  or  less  solid  tumor,  the 
growth  being  more  lobulated  and  loosely  connected  where  the  false  cysts  or  capsules  exist. 
In  a  second  class  of  cases  loose  pedunculated 
growths  will  be  seen  lying  within  these  capsules, 
with  their  floating  extremities  bathed  with  the 
so-called  cyst  contents  (Fig.  457).  The  differ- 
ent forms  assumed  by  these  tumors  depending 
upon  the  amount  of  connective  tissue  which 
binds  together  the  several  lobes  and  lobules,  and 
the  dimensions  of  the  interspaces  which  go  to 
form  the  false  cysts.  In  a  third  class,  however, 
the  true  cystic  adenocele  of  the  breast,  the  ade- 
noid solid  elements  are  developed  within  cysts 
composed  of  dilated  ducts.  In  all,  the  elemen- 
tary structure  of  the  growths  whether  these  are 
dense  and  compact,  loose  and  pedunculated, 
within  false  cysts  or  in  dilated  ducts,  simulates 
the  structure  of  normal  gland  tissue.  In  some, 
the  cazcal  terminations  of  the  ducts  are  the  most 
prominent,  and  in  others,  the  ducts  and  sinuses  ; 
while  in  a  few  true  milk  or  cream  secretion  exists,  precisely  similar  to  that  secreted  by  the 
breast.  In  Fig.  ^57  every  variety  of  this  affection  can  be  seen.  In  all  probability,  how- 
ever, all  adenomata  are  developed  in  cysts  as  intra-cystic  growths.  Dr.  Goodhart,  in  an 
able  paper,  has  supported  this  view  ('  Edin.  Med.  Journ.,'  1872). 


Section  of  adenocele,  with  cystic  and  intra-cystic 
growths  of  all  kinds. 


Cystic  Cancer. 

The  pathology  of  cystic  cancer  is  identical  with  that  of  cystic  adenoma,  while  the  cysts 
in  the  one  instance  contain  the  more  or  less  solid  characteristic  lobules  of  the  adenoid 
growth,  and  in  the  other,  are  filled  with  the  less  developed  and  more  irregular,  but  equally 
characteristic  material  which  goes  to  build  up  the  cancerous  tumor.  The  diagnosis  of 
these  cancers  rests,  therefore,  upon  such  points  as  have  been  already  described  under  a 
former  heading. 


Ox  the  Diagnosis  of  the  "True  Cystic  Adenocele"  of  the  Breast. 

The  remarks  which  have  been  already  made  respecting  the  importance  of  cysts  in  the 
innocent  and  malignant  tumors  of  the  breast  are  not  applicable  to  all  cases  ;  inasmuch  as 
to  this  rule,  as  well  as  to  others  there  is  an  exception,  and  in  the  present  case,  the  excep- 
tion is  to  be  found  in  that  form  of  cystic  disease  of  the  mammary  gland  which  is  essen- 
tially a  cystic  disease  of  the  gland  itself,  and  more  particularly  its  secreting  ducts,  differing 
in  this  way  from  the  other  forms  of  cystic  adenocele  which  are  new  growths,  developed 
independently  of,  though  allied  in  structure  to,  the  breast-gland  itself.  This  true  cystic 
adenocele,  however,  is  of  an  innocent  nature  and  pathologically  allied  to  the  genuine 
adenocele.  It  is  the  tumor  originally  described  by  Sir  B.  Brodie  as  "arising  by  a  dila- 
tation of  portions  of  some  of  the  lactiferous  tubes,"  and,  by  Mr.  Birkett,  as  duct-cysts 
distinctly  referable  to  the  dilatation  of  a  duct,  or  to  a  connection  with  one,  and  containing 
growths  which  appear  to  spring  from  their  walls,  and  these  two  forms  of  cystic  adenocele 
are  strictly  analogous  in  their  nature.  In  both,  the  pedunculated  or  floating  bodies  pos- 
sess a  structure  allied  to  the  breast-gland,  and  are  composed  of  more  or  less  distint  ca:cal 
terminations  of  newly  developed  ducts  with  variable  quantities  of  true  connective  tissue. 
This  affection  is  more  common  in  middle  than  in  young  life,  for  out  of  14  cases  3  only 
occurred  in  women  under  30  ;  in  11,  in  women  over  40,  while  1  was  as  old  as  71  ('Path. 
Trans.,'  vol.  xvii,  p.  283). 

How,  then,  is  such  a  tumor  to  be  made  out?  and  what  are  the  special  symptoms  which 
characterize  it  from  the  other  forms  of  mammary  tumor? 
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First  of  all,  being  an  innocent  tumor,  it  will  be  found  to  affect  the  patient  in  a  purely 
local  manner  as  all  other  adenoid  tumors.  It  is  a  local  disease,  which  at  no  period  of  its 
growth  and  in  no  way  will  affect  the  patient  otherwise  than  through  local  causes.  It  is 
never  associated  with  secondary  glandular  enlargements  or  with  deposits  in  other  tissues, 
as  the  cancerous  tumor,  and  it  can,  therefore,  be  by  local  symptoms  only  that  a  correct 
diagnosis  is  to  be  made. 

The  tumor,  being  a  genuine  cystic  disease,  is  always  made  up  of  cysts  filled  with  intra- 
cystic  growths  in  different  degrees,  and  it  is  also  a  disease  of  the  gland  itself,  the  cysts 
having  a  distinct  relation  with  the  gland  ducts.  The  cysts  having,  therefore,  in  the  ma- 
jority, if  not  in  all  cases,  some  communication  through  the  nipple  with  the  external  surface, 
can  be  partially  emptied  of  their  contents  by  pressure  through  the  nipple  of  the  affected 
organ.  As  a  result,  this  discharge  from  the  nipple  must  always  materially  tend  to  confirm 
the  impressions  which  may  have  been  formed  by  the  careful  observation  of  the  case,  and 
by  the  presence  of  those  conditions  to  which  attention  has  just  been  drawn. 

Consequently  a  cystic  tumor  of  the  mammary  gland  in  a  healthy  woman,  unattended 
by  any  other  than  local  symptoms,  and  associated  with  the  discharge  of  a  clear  or  colored 
viscid  secretion  from  the  nipple,  which  can  be  induced  or  materially  increased  by  pressure, 
may.  with  considerable  confidence,  be  set  down  as  the  true  cystic  adenocele  of  the  breast. 
The  false  adenoceles  or  other  tumors,  which  have  but  little  if  any  connection  with  the  true 
gland-tissue,  are  new  growths  partaking  of  the  nature  of  the  breast-gland  according  to  the 
universal  pathological  law,  that  all  new  growths  partake  of  the  nature  and  peculiarities  of 
the  structure  in  which  they  are  developed. 

& 

Galatocele. 

This  is  a  milk  tumor  found  in  the  breast  during  lactation,  the  result  of  some  retention 
of  milk  in  an  obstructed  or  ruptured  duct,  the  secretion  being  either  fluid  milk-like,  or 
more  solid  and  creamy,  owing  to  the  absorption  of  the  more  fluid  elements.  Prep.  229050, 
229080,  and  229040,  Guy's  Museum,  illustrate  these  points.  It  usually  occurs  somewhat 
suddenly  during  suckling,  and  is  indicated  by  a  painless  fluctuating  swelling,  unaccom- 
panied by  any  constitutional  disturbance.  These  cysts  at  times  attain  a  large  size.  Scarpa 
has  recorded  a  case  in  which  two  pints  of  milk  were  removed  from  the  tumor.  It  should 
be  treated  by  an  incision  into  the  cyst,  leaving  the  walls  of  the  cavity  to  granulate. 

Other  Tumors  of  Breast. 

Adenomata  or  adenoceles,  cystic  or  otherwise,  are  not,  however,  the  only  innocent 
tumors  of  the  breast,  as  the  sarcomatous  are  occasionally  met  with  ;  these  being  generally 
more  succulent  and  less  solid  than  the  adenomata  and  more  rapid  in  their  growth,  while 
they  have  also  a  greater  tendency  to  return  after  removal.  I  removed  such  a  tumor  in 
1868,  which  weighed  nearly  five  pounds,  from  the  breast  of  a  woman,  a;t.  34  ('Path. 
Trans.,'  vol.  xix).  They  are  more  closely  connected  with  the  breast  than  the  adenomata, 
although  they  do  not  infiltrate  it  like  the  cancers.  They  run  their  course  moreover  more 
rapidly  than  the  former  and  have  a  tendency  to  break  down,  giving  rise  to  a  bleeding 
mass  of  tissue  which  may  be  mistaken  for  a  cancer.  They  are  also  local,  and  are  rarely 
associated  with  any  secondary  glandular  enlargement.  They  should  be  dealt  with  as  adeno- 
mata and  removed.  [Sarcomata  may  be  very  malignant,  and  clinically  should  be  treated 
as  malignant  growths.  The  microscopic  structure  of  these  various  forms  of  tumor  has 
been  described  previously.] 

Hydatid  cysts  are  found  in  the  breasts,  but  are  not  common.  Only  one  example  has 
fallen  into  my  hands,  although  I  have  seen  two  others  in  the  practice  of  my  colleagues.  My 
own  patient  was  a  woman,  net.  30,  who  for  five  years  had  had  a  painless  globular  swelling 
in  her  left  breast,  and  when  I  saw  her  it  was  as  large  as  a  cocoa-nut.  1  tapped  the  cyst 
and  evacuated  sixteen  ounces  of  a  clear  non-albuminous  fluid,  and,  as  it  was  evidently  the 
fluid  of  a  hydatid,  I  made  a  free  incision  into  the  tumor  and  turned  out  a  large  acephalo- 
cyst ;  the  patient  made  a  good  recovery. 

Ncevus,  involving  the  whole  mammary  gland,  may  be  met  with.  I  have  had  under  my 
care  a  splendid  example  in  a  girl,  six  years  old,  in  which  the  whole  organ  was  like  a 
sponge  and  as  large  as  halt'  an  orange. 

On  the  open,  ulcerating,  and  discharging  tumor  of  the  breast. — In  the 
growth  of  any  tumor  situated  in  the  mammary  gland  or  its  neighborhood,  there  must  be  a 
period  when  the  integuments  will  become  so  involved  as  to  ulcerate  or  give  way,  and, 
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under  these  circumstances,  a  discharging  surface  or  cavity  will  present  itself,  varying  in 
its  aspect  according  to  the  innocency  or  malignancy  of  the  growth  with  which  it  is  asso- 
ciated. If*  the  tumor  is  cancerous  the  open  surface  or  discharging  orifice  will  suggest  its 
nature,  and  the  integument  itself  or  the  margins  of  the  wound  will  be  infiltrated  with  can- 
cerous material,  the  latter  presenting  the  thickened,  indurated,  and  everted  margin  so 
characteristic;  of  the  cancerous  ulcer,  and  which,  when  once  seen  and  appreciated,  can 
hardly  be  mistaken  (Fig.  458).    But  if  the  tumor  be  innocent,  a  very  different  condition 


Fig.  458.  Fig.  459. 


Open  cancer  of  breast,  with  Infiltration  of  skiu.    Model  Intra-cystic  growth  protruding  through  skin  in  case  of 

Guy's  Mus.  simple  cystic  disease. 

will  present  itself,  for  a  clear  understanding  of  which  it  is  essential  to  recall  one  or  two 
points  of  difference  between  the  innocent  and  malignant  tumors,  although  attention  may 
previously  have  been  drawn  to  them  in  former  pages.  It  is  the  peculiar  nature  of  the 
innocent  tumor  to  affect  the  part  in  which  it  is  developed  simply  in  a  mechanical  way;  it 
may  separate  or  displace,  but  never  infiltrate  tissues.  On  the  other  hand,  it  is  the  peculiar 
nature  of  the  cancerous  or  malignant  to  infiltrate  and  involve  every  tissue  with  which  it 
comes  in  contact.  Applying,  therefore,  these  two  opposite  features  of  the  innocent  and 
malignant  tumors  to  the  class  of  cases  now  under  consideration,  we  shall  readily  under- 
stand how  two  very  different  local  appearances  may  be  produced  ;  and  how  in  the  cystic 
cancerous  disease,  the  wound  or  surface  will  be  characterized  by  all  the  peculiarities  of 
the  cancerous  ulcer,  and  in  the  cystic  innocent  tumor  which  may  have  ruptured  from  over 
distension,  the  margin  of  the  wound  or  discharging  cavity  will  look  healthy,  free  from  all 
appearance  of  infiltration,  and  rather  as  if  mechanically  cut  or  punched  out  than  ulcerated. 
In  the  ci/stic  adenocehs  in  which  it  is  not  uncommon  to  find  a  sprouting  and  discharging 
intra-cystic  growth  protruding  from  a  wound  through  the  ruptured  integument,  and  pre- 
senting a  very  doubtful  and  sometimes  cancerous  aspect,  the  importance  of  this  symptom 
cannot  be  overrated,  for  if  found  projecting  through  an  orifice  of  the  integument  which  is 
uninfiltrated  and  apparently  healthy  such  as  we  have  already  described,  the  innocent 
nature  of  the  tumor  may  with  some  confidence  be  declared  (Fig.  459).  [The  investiga- 
tions of  Dr.  S.  W.  Gross  respecting  mammary  tumors  are  of  practical  value  to  all  students 
of  these  morbid  growths.] 

On  the  value  of  the  Retracted  Nipple  as  a  Symptom  in  TumopvS  of 

the  Breast. 

There  can  be  little  doubt  that  as  a  positive  indication  of  cancerous  disease,  the  import- 
ance of  a  retracted  nipple  has  been  considerably  overrated  ;  and  that,  although  the 
symptom  may  be  common  in  infiltrating  cancer  of  the  breast,  such  a  disease  may  exist 
without  it;  it  may  be  present,  moreover,  in  simple  non-cancerous  affections.  For  a 
retracted  nipple  may  be  regarded  as  an  accidental  symptom  in  the  development  of  a  tumor, 
as  well  as  the  product  of  mechanical  causes,  its  presence  being  determined  rather  by  the 
manner  in  which  the  gland  is  involved  than  by  the  nature  of  the  disease.  If  any  tumor, 
simple  or  malignant — any  abscess,  chronic  or  acute — attack  the  centre  of  the  mammary 
gland,  a  retracted  nipple  in  all  probability  will  be  produced  :  for  as  a  disease  so  placed, 
necessarily  causes  material  separation  of  the  gland-ducts,  their  extremities,  terminating  in 
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the  nipple,  will  be  drawn  upon,  and,  as  a  consequence,  a  retracted  nipple  must  follow. 
We  thus  find  this  symptom  of  frequent  occurrence  in  the  early  stage  of  an  infiltrating 
cancer  of  the  organ,  the  nipple  being  always  drawn  towards  the  .side  of  the  gland  which 
may  be  involved  ;  while  at  a  later  stage,  when  the  infiltration  is  more  complete,  the  nipple 
may  again  project.  In  a  central  chronic  abscess  of  the  breast,  the  retracted  nipple  is 
equally  common,  and  in  the  true  cystic  adenocele  it  maybe  also  present.  In  the  ordinary 
adenocele,  whether  cystic  or  otherwise,  it  is  rarely  met  with,  for  the  reason  that  this 
disease  is  not  of  the  breast-gland  itself,  but  only  situated  in  its  neighborhood.  In  rare 
cases,  however,  such  an  association  may  coexist,  and  in  one  case  in  which  I  observed  it, 
some  blow  or  injury  had  preceded  the  development  of  the  adenoid  tumor,  and  it  was  open 
to  a  doubt  whether  the  retracted  nipple  had  not  been  brought  about  by  some  chronic 
inflammatory  condition.  It  should  always  be  remembered,  moreover,  that  a  contracted 
nipple  may  be  a  natural  condition. 

On  the  value  of  a  discharge  from  the  nipple  for  diagnostic  purposes. 
— When  the  discharge  is  slight  or  of  a  bloody  nature,  it  does  not  indicate  any  special 
affection,  though  it  is  well  known  that  in  cancerous  affections  a  discharge  from  the  nipple 
is  not  unfrequent,  the  fluid  having  the  appearance  of  blood-colored  serum,  which  is  never 
profuse,  and  rarely  amounts  to  more  than  a  few  drops.  In  the  true  cystic  adenoceles,  this 
symptom  is  of  considerable  value,  for  in  all  the  cases  which  have  passed  under  my  obser- 
vation, as  well  as  in  the  majority  of  recorded  examples,  this  discharge  from  the  nipple 
was  a  prominent  symptom,  the  fluid  being  generally  of  a  mucoid  nature  and  more  or  less 
blood-stained  ;  and,  although  at  times  it  occurred  spontaneously  and  with  relief  to  the 
patient,  at  others  it  could  readily  be  induced  by  some  slight  pressure  upon  the  parts.  In 
the  ordinary  adenoceles,  this  symptom  is  seldom  present.  It  exists,  therefore,  as  a  symp- 
tom in  the  true  disease  of  the  breast  structure,  whether  cancerous  or  adenoid  ;  and  while 
slight  and  uncertain  in  the  former,  it  is  more  general  and  copious  in  the  latter ;  conse- 
quently as  a  means  of  diagnosis  it  is  of  some  value. 

On  Chronic  Disease  of  the  Mammary  Areola  preceding  Cancer. 

Sir  J.  Paget  has  recently  pointed  out  ('St.  Barthol.  Hosp.  Reps.,'  vol.  x.  1874),  what 
my  own  experience  confirms,  that  cancer  of  the  breast  is  sometimes  preceded  by  a  chronic 
skin  disease  of  the  nipple  and  areola;  the  disease  in  the  majority  of  the  fifteen  cases  in 
which  he  had  observed  it  having  "  the  appearance  of  a  florid,  intensely  red,  raw  surface, 
very  finely  granular,  as  it  nearly  the  whole  thickness  of  the  epidermis  were  removed  ; 
like  the  surface  of  very  acute  diffused  eczema,  or  like  that  of  an  acute  balanitis.  From 
such  a  surface  there  was  always  copious,  clear,  yellowish,  viscid  exudation."  In  some 
cases,  the  eruption  has  presented  the  characters  of  an  ordinary  chronic  eczema  or  psoriasis, 
the  eruption  spreading  beyond  the  areola  in  widening  circles,  or  with  scattered  blotches  of 
redness  covering  nearly  the  whole  breast. 

"  The  eruption  has  resisted  all  treatment,  both  local  and  general,  and  has  continued 
even  after  the  affected  part  of  the  skin  has  been  involved  in  the  cancerous  disease." 

"  The  cancer  has  always  been  in  the  substance  of  the  mammary  gland,  beneath  or  not 
far  from  the  diseased  skin,  and  always  with  a  clear  interval  of  apparently  healthy  tissue." 

Mr.  Henry  Butlin  has  also  shown,  that  these  changes  are  due  to  an  extension  of  the 
disease  from  the  surface  of  the  nipple  to  the  smaller  ducts  and  acini  of  the  gland,  these 
parts  being  found  filled  on  microscopical  examination  with  proliferating  epithelium  which 
at  times  escapes  from  the  ducts  by  rupture  or  growth  into  the  surrounding  tissues — 
thereby  producing  the  full  formation  of  carcinoma  ('  Roy.  Med.-Chir.  Trans.,'  January, 
1877),  the  mechanical  retention  of  the  epithelial  element  within  the  gland  and  ducts 
evidently  playing  an  important  part  in  the  progress  of  this  disease.  Under  these  circum- 
stances, it  is  wise  where  collections  of  epidermis  collect  upon  the  nipples  to  follow  "Busch's 
practice  in  cases  of  epithelioma  and  remove  them  by  the  application  of  a  lotion  of  soda 
from  3  to  6  grains  to  an  ounce." 

On  the  Importance  of  Enlargement  of  the  Absorbent  Glands  as  a  Diagnostic 

Symptom. 

When  some  enlargement  of  the  axillary  or  clavicular  glands  exists  with  a  chronic 
tumor  of  the  breast,  the  malignant  nature  of  the  disease  is  rendered  probable ;  for  the 
simple  adenomata  are  generally  unattended  by  such  a  complication,  and  with  the  cystic 
affections  it  is  also  rare.    Many  months,  however,  may  elapse  in  cases  of  cancer  ot  the 
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breast  before  the  appearance  of  this  symptom,  because  enlargement  of  the  absorbent 
glands  and  infiltration  of  the  skin  have  some  connection. 

In  cancerous  affections,  the  enlargement  of  the  glands  is  indolent  and  very  painless. 
In  the  inflammatory  affections  of  the  organ,  glandular  enlargement  and  tenderness  are 
commonly  present. 

On  the  value  of  the  Tubercular  and  General  Infiltration  of  the 
Integument  over  the  Breast. 

When  the  integument  of  a  breast  is  sparsely  or  thickly  studded  with  shot  or  pealike 
tubercular  infiltrations,  or  is  so  infiltrated  with  new  material  as  to  present  a  brawn-like 
feel  and  aspect,  there  can  be  no  question  as  to  the  cancerous  nature  of  the  disease,  since 
such  a  symptom  is  never  present  in  any  inflammatory  or  simple  disease  of  the  mammary 
gland.  The  infiltration  may  be  slight,  from  the  mere  shot-  or  pea-like  affection  of  the 
skin,  to  its  more  brawny  infiltration  ;  but  in  all  stages  it  is  equally  characteristic,  and 
speaks  in  positive  language  of  the  cancerous  nature  of  the  mammary  growth,  one  tubercle 
telling  as  plain  a  tale  as  if  many  tubercles  existed. 

Cachexia. — I  have  no  belief  in  the  existence  of  a  special  cancerous  cachexia.  A 
cachexia  may  be  present  in  cancer  as  in  any  exhausting  or  wasting  disease;  but  that  of 
cancer  differs  in  no  single  point  from  that  of  any  other  affection.  When  a  cachexia  exists, 
it  indicates  the  presence  of  some  affection  which  is  undermining  the  patient's  strength, 
which  may  be  cancer,  but,  it  may  be  any  other  form  of  disease. 

On  Excision  of  the  Breast. 

There  is  no  great  danger  attending  excision  of  the  breast  beyond  that  which  accom- 
panies any,  even  the  smallest,  operation.  It  is  true  that  patients  occasionally  sink  after 
the  operation  from  pyaemia,  erysipelas,  or  visceral  diseases,  but  these  contingencies  attend 
any  operation  Jlbr  wound  ;  from  the  excision  itself  there  is  little  danger  to  life.  From  my 
notes  of  133  cases  of  cancer  in  which  excision  was  carried  out  I  find  that  nine  died,  or 
about  G.7  per  cent.,  while  in  three  only,  or  2.2  per  cent.,  could  the  death  be  ascribed  to 
the  operation.  One  died  from  pyaemia,  on  the  thirty-fifth  day  ;  one  from  erysipelas,  con- 
tracted several  months  after  the  operation,  when  the  wound  had  healed  ;  two  from  acute 
bronchitis,  three  weeks  and  a  month  respectively  after  the  excision;  one  from  profuse 
diarrhoea,  on  the  eighth  day,  probably  pya;mic  ;  one  from  haemoptysis  in  the  third  week ; 
two  from  exhaustion  after  a  return  of  the  growth,  in  three  and  six  months;  and  one  from 
actual  sinking  after  the  operation  on  the  third  day.  The  three  cases  which  died  from 
pyaemia  and  diarrhoea  which  was  also  probably  pyemic,  and  the  one  which  sank  on  the 
third  day  may,  perhaps,  with  justice  be  directly  assigned  to  the  operation,  but  the  fatal 
termination  in  the  remaining  six  examples  had  no  reference  whatever  to  the  excision.  In 
the  operations  for  innocent  tumors  of  the  breast,  no  fatal  instance  occurred.  In  operating 
lor  cancer,  it  is  unquestionably  the  wisest  course,  as  a  rule,  to  excise  the  whole  gland; 
when  the  tumor  is,  however,  very  local,  the  rule  may  be  broken  through,  and  it  is  as  well 
not  to  be  over-anxious  about  preserving  too  much  integument,  for  if  any  doubt  exists  as 
to  its  perfect  healthiness,  the  suspected  portion  had  better  be  excised.  When  enlarged 
glands  exist,  it  is  wise  to  take  them  away.  It  is  always  important,  when  dissecting  out 
the  tumor,  to  keep  clear  of  all  diseased  tissues,  and,  in  fat  subjects,  to  leave  a  fair  cover- 
ing between  the  incision  and  the  tumor  itself,  as  there  is  good  reason  to  believe  that  an 
early  return  of  the  affection  is  too  often  to  be  explained  by  want  of  attention  to  these 
points.  In  several  instances,  I  have  found  small  cancerous  nodules  in  the  fascia  over  the 
pectoral  muscle,  which  if  left  would  have  been  the  centre  of  new  growths.  In  the  opera- 
tion for  adenocele,  it  is  quite  exceptional  for  the  removal  of  the  breast  to  be  necessary, 
and  in  the  majority  of  instances,  such  a  practice  would  be  clearly  unjustifiable.  As  a 
rule,  the  tumor  is  readily  removed  on  making  a  clean  section  through  its  cyst-wall  and 
enucleating  the  growth  ;  the  breast  is  rarely  injured,  even  by  the  operation.  In  excep- 
tional examples  of  this  affection,  however,  it  is  absolutely  necessary  that  the  breast-gland 
should  be  excised,  that  is,  where  a  large  tumor  is  closely  connected  with  it,  as  well  as  in 
the  genuine  or  true  cystic  adenocele  of  the  mammary  gland.  In  the  removal  of  a  small 
tumor  not  involving  the  breast  the  best  practice  is  to  make  the  incision  in  a  line  radiating 
from  the  nipple,  and  to  manipulate  the  parts  as  little  as  possible;  the  surest  plan  being 
to  cut  well  into  the  tumor  after  having  raised  and  made  it  prominent  by  grasping  its  base 
with  the  thumb  and  finger  of  the  opposite  hand. 
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The  operation. — In  the  removal  of  a  breast,  the  patient  should  be  placed  on  her 
back  with  the  shoulder  of  the  affected  side  raised  by  a  pillow  and  the  arm  drawn  out  at  a 
right  angle  to  the  body.  The  incision  should  be  elliptical  and  made  in  a  line  parallel 
with  the  fibres  of  the  pectoral  muscle,  and,  when  the  skin  is  diseased,  it  should  be  removed. 
The  inner  or  sternal  incision  should  then  be  made,  and  bleeding  controlled  by  the  pressure 
of  the  fingers  of  an  assistant.  The  second  incision  may  then  follow,  and  should  be  made 
down  to  the  free  border  of  the  pectoral  muscle,  the  definite  form  of  which  is  the  best  and 
surest  guide  to  the  base  of  the  gland.  The  whole  tumor  by  these  means  is  thus  readily 
excised,  a  few  touches  of  the  scalpel  dissecting  it  off  the  pectoral  muscle.  The  axillary 
angle  of  the  tumor  should  be  divided  last,  as  it  usually  contains  the  chief  vessels  that 
supply  the  gland.  All  bleeding  vessels  should  be  twisted,  the  surface  of  the  wound  cleaned, 
its  edges  well  adjusted,  a  drainage  tube  introduced  at  the  most  dependent  part  when  the 
wound  is  large,  and  steady  pressure  applied  by  means  of  pads  of  lint,  gauze,  or  cotton- 
wool. Adenoid  or  innocent  tumors  should  be  excised  only  when  they  are  steadily  increas- 
ing, and  are  sources  of  trouble.  Cancerous  tumors  should  be  removed  as  soon  as  the 
diagnosis  of  their  existence  is  clear,  for  accumulated  evidence  tends  to  show,  that  the 
earlier  a  cancer  is  removed  the  better  are  the  prospects  of  a  complete  or  lengthened  im- 
munity from  the  disease,  and  that  whether  the  disease  returns  soon  or  late,  the  best  chance 
is  thus  afforded  to  the  patient. 


CHAPTEE  XXVII. 

ON  OVARIAN  DISEASE  AND  OVARIOTOMY. 

The  ovaries  are  glands,  and  are  developed  as  other  glands,  being  composed  of  like 
elements.  In  them  during  infancy  and  childhood,  although  cell  growth  and  even  cell 
shedding  may  go  on,  such  processes  take  place  silently,  unattended  by  any  external  mani- 
festations of  their  action.  At  puberty,  however,  when  the  ovum  has  matured  and  impreg- 
nation become  impossible,  external  signs  of  these  changes  appear  with  menstruation,  and 
with  these  changes,  functional  disturbances  of  the  ovaries  and  parts  connected  with  them 
occur,  which  may  require  the  attention  of  the  physician.  The  surgeon's  aid  is  only  called 
for  when  organic  ovarian  disease  exists,  and  the  nature  of  this  aid  varies  with  the  nature 
of  the  case. 

Ovarian  disease  is  a  somewhat  common  affection,  and,  although  mostly  met  with  during 
the  active  period  of  ovarian  life,  it  occurs  in  childhood  and  mature  age.  Two  specimens 
now  in  the  College  of  Surgeons  were  taken  from  twin  children  five  and  eight  weeks 
respectively  by  Dr.  Leared,  and  a  rare  preparation  at  Prague  shows  a  cyst  in  the  ovary 
of  a  child  a  year  old.  Spencer  Wells  has  recorded  a  successful  case  of  ovariotomy  in  a 
child  eet.  eight.  Dr.  Barker,  of  Philadelphia,  had  another  in  one  aged  six  years  and  eight 
months.  I  have  recorded  two  cases  in  which  girls,  aged  respectively  fifteen  and  sixteen, 
sank  after  tapping  from  suppuration  of  the  cyst  ;  and  in  1869  I  published  in  the  '  Guy's 
Hospital  Reports'  a  case  in  which  1  successfully  removed  a  polycystic  ovarian  tumor  from 
a  child  aged  fourteen,  in  whom  no  signs  of  puberty  existed.  But  these  instances  are 
exceptional,  and  ovarian  disease  is  essentially  an  affection  of  mature  adult  life. 

Ovarian  tumors  may  be  clinically  divided  into  four  classes  :  monocystic,  or  unilocular 
tumors  ;  polycystic,  or  multilocular  tumors  ;  dermoid  cysts,  and  cancerous  tumors.  The 
relative  frequency  of  these  different  forms  of  tumors  is  well  seen  in  the  following  conclu- 
sions that  were  drawn  up  after  a  careful  examination  of  the  records  of  88  fatal  cases  of 
ovarian  disease,  extracted  for  me  by  the  late  Dr.  Phillips  from  the  Guy's  Records,  and 
copied  from  my  work  'On  Ovariotomy,'  published  in  1867. 

Conclusions,  drawn  from  an  analysis  of  88  fatal  cases  of  ovarian  disease: — 

1.  That  9  per  cent,  of  the  ovarian  tumors  are  apparently  monocystic  ;  9  per  cent,  der- 
moid ;  18  per  cent,  cancerous,  and  the  remaining  64  per  cent,  polycystic  or  compound. 

2.  That  53  per  cent,  of  the  cases  are  on  the  left  side,  20  per  cent,  on  the  right,  and 
only  17  per  cent,  double. 

3.  That  simple  cystic  disease  of  the  ovary  is  rarely  double,  and  that,  when  double 
ovarian  disease  exists,  the  majority  of  the  cases  are  cancerous,  colloid,  or  of  the  solid 
kind. 
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4.  That  about  70  per  cent,  of  the  cases  are  in  married  women,  and  that  the  disease  is 
most  frequent  between  the  age  of  twenty  and  forty,  or  during  the  vigor  of  sexual  life. 

.">.  That  the  disease  runs  its  course  in  at  least  7">  percent,  of  all  cases  within  two  years  ; 
30  per  cent,  dying  from  exhaustion,  20  per  cent,  from  peritonitis,  17  per  cent,  from  sup- 
puration of  the  cyst  chiefly  following  tapping.  9  per  cent,  from  the  two  last  causes  com- 
bined, 10  per  cent,  from  peritonitis  caused  by  rupture  of  the  cyst,  10  per  cent,  from  the 
cyst  ulcerating  into  some  viscus,  such  as  the  intestine  or  bladder.  Hemorrhage  into  the 
abdomen  and  strangulation  of  the  bowels  by  the  pedicle  caused  death  in  1  case  in  the  100. 

6.  That  in  the  monocystic  tumors  there  is  a  greater  disposition  for  the  cyst  to  ulcerate 
into  the  bowels  than  in  other  cases,  and  to  suppurate  after  tapping. 

7.  That  in  56  per  cent,  of  the  cases  of  cancerous  disease,  both  organs  are  involved. 

8.  That  in  the  dermoid  tumors  there  is  a  greater  disposition  for  the  cyst  to  rupture  than 
in  all  other  forms  of  disease,  death  being  directly  due  to  this  cause  in  .'37  per  cent. 

9.  That  acute  peritonitis  and  suppuration  of  the  cyst  as  a  direct  result  of  the  operation 
of  tapping  is  by  no  means  unfrequent. 

Cases  of  spontaneous  recovery  occur,  but  they  are  so  rare  that  they  must  not  be  looked 
for.  When  they  occur  they  take  place  by  rupture  of  the  cyst,  and  this  rupture  is  generally 
the  result  of  accident  or  violent  muscular  action.  As  a  rule,  however,  when  a  cyst  rup- 
tures, death  takes  place  from  shock,  peritonitis,  or  blood  poisoning  {vide  conclusion  o). 
In  exceptional  cases,  when  the  cyst  has  discharged  itself  into  the  large  intestine,  the 
event  may  be  signified  by  a  copious  discharge  of  the  cyst's  contents  by  the  rectum  ;  but 
when  into  the  small,  no  such  event  may  occur,  the  fluid  being  reabsorbed.  Under  both 
circumstances,  there  is  always  great  danger  to  life  from  the  entrance  into  the  cyst  itself 
of  fecal  matter  or  fetid  air. 

Diagnosis  of  an  Ovarian  Tumor. 

When  an  ovarian  tumor  has  attained  a  considerable  size,  has  risen  well  out  of  the 
pelvis,  and  is  unassociated  with  any  complications,  its  diagnosis  is  not  difficult,  as  a  rule, 
more  particularly  if  it  can  be  made  out  to  be  composed  of  many  cysts  or  multiloeular. 
But  when  the  tumor  is  small  or  very  large  ;  unilocular  or  very  solid  ;  central  or  of  rapid 
growth,  difficulties  of  diagnosis  are  met  with,  and  it  may  be  admitted  at  once  that  under 
any  of  these  circumstances,  there  are  few  surgical  cases  that  demand  more  care  on  the 
part  of  the  surgeon  before  he  gives  an  opinion,  and  still  more  caution  before  he  acts  upon 
it.  In  some  few  instances,  indeed,  a  positive  diagnosis  cannot  be  made  without  the  help 
of  some  exploratory  operative  proceeding.  Under  all  circumstances,  however,  "  in  the 
diagnosis  of  a  suspected  ovarian  case,  every  possibility  of  its  nature  should  be  entertained, 
and  a  conclusion  arrived  at  by  a  process  of  exclusion  ;  each  possibility  should  be  separately 
considered  and  weighed,  and  the  most  probable  finally  accepted." 

The  possibility  of  a  solid  or  semi-solid  tumor  being  due  to  pregnancy,  and  the  proba- 
bility of  a  cystic  tumor  being  complicated  with  it  or  hydramnion  ought  always  to  be 
before  the  mind  of  the  surgeon,  while  the  complete  cessation  of  the  menses  for  a  few 
months  in  connection  with  the  existence  of  an  abdominal  tumor  ought  also  to  suggest  cau- 
tion in  diagnosis,  and,  when  for  diagnostic  or  curative  ends  operative  measures  are  being 
considered,  delay,  since  though  catamenial  irregularity  is  common  in  ovarian  disease, 
total  arrest  for  any  time  is  rare. 

The  early  history  of  an  ovarian  case  is  always  obscure,  and  the  statements  of  patients 
concerning  its  early  growth  must  be  accepted  with  caution.  In  a  general  way,  the  tumor 
is  discovered  by  accident,  or,  attention  is  first  drawn  to  its  presence  by  abdominal  enlarge- 
ment. 

Tain  is  rarely  present  in  the  early  stage  of  the  disease,  and  when  it  exisls  is  usually  the 
result  of  mechanical  causes  ;  that  is,  it  is  due  to  the  impaction  of  a  small  ovarian  tumor 
in  the  pelvis,  or  to  the  pressure  of  a  larger  one  upon  the  viscera,  vessels,  or  nerves. 

A\  hen  the  tumor  presses  upon  the  bladder,  incontinence  of  urine  or  dysuria  will  occur; 
but  when  it  irritates  the  bowels,  diarrhoea.  When  it  drags  upon  the  omentum  or  presses 
upon  the  stomach,  nausea  and  vomiting  maybe  present,  and  where  it  encroaches  upon  the 
thorax,  dyspnoea.  Nerve  pains  will  be  produced  according  to  the  nerves  that  are  pressed 
upon,  and  oedema  of  the  genitals,  legs,  or  abdomen,  according  to  the  amount  of  interfer 
ence  to  the  return  of  venous  blood  caused  by  the  tumor.  CEdema  of  the  abdominal  walls 
is  said  to  be  typical  of  cancerous  disease  of  the  ovaries,  but  this  is  not  the  case,  since  I 
have  seen  this  symptom  very  frequently  in  undoubted  examples  of  simple  ovarian  disease. 

Local  pain,  pyrexia,  with  a  high  temperature  and  abdominal  tenderness  associated 
47 
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•with  a  cystic  abdominal  tumor,  generally  indicate  inflammatory  changes  within  an  (M  arian 
cyst. 

Dermoid  tumors  are  said  to  be  more  commonly  attended  with  pain  than  any  other,  and 
unilocular  cysts  with  less,  though  I  cannot  confirm  the  former  observation. 

In  well-marked  examples  of  ovarian  disease  the  face  becomes  pinched  and  the  peculiar 
"  ovarian  expression"  manifests  itself,  but  after  the  removal  of  the  tumor  by  ovariotomy, 
it  is  remarkable  how  soon  this  expression  disappears. 

The  differential  diagnosis  of  an  ovarian  tumor  will  now  occupy  our  attention,  and  its 
physical  signs  will  be  first  considered  as  made  out  by  percussion  and  palpation,  since  it  is 
by  these  more  than  any  others  that  the  surgeon  is  generally  led  to  an  approximate  opinion 
of  the  nature  of  the  case.  Too  much  confidence,  however,  must  not  be  placed  on  them, 
since  they  are  only  of  value  when  taken  in  connection  with  other  symptoms. 

In  all  cases  of  suspected  ovarian  disease,  the  patient  to  be  examined  should  be  undressed 
and  then  placed  on  her  back.  The  surgeon  should  afterwards  so  expose  the  abdomen  as 
to  be  able  to  have  a  good  look  at  it  and  observe  whether  the  abdominal  enlargement  is 
central  or  lateral,  smooth,  irregular,  or  nodular  in  outline  ;  he  should  view  it  also  for  a 
sufficient  time  to  satisfy  himself  that  the  outline  is  stationary  and  that  it  does  not  shift. 
He  should  then  place  his  hand  flat  upon  the  abdomen,  and  having  rested  it  there  for  a 
minute  or  so  to  test  the  points  just  alluded  to,  move  it  steadily  over  the  whole  surface  of 
the  tumor  in  all  directions,  and,  at  the  same  time  by  palpation,  ascertain  something  of  the 
condition  of  the  deeper  parts. 

By  these  means,  much  will  have  been  ascertained  as  to  the  nature  of  the  case.  It  will 
have  been  made  out  whether  a  tumor  exists  or  not :  something  will  have  been  learnt,  too, 
concerning  its  size  and  mobility,  and  whether  it  is  solid,  fluid,  or  the  two  combined. 

The  surgeon  should  then  proceed  to  percuss  the  parts,  doing  this  at  first  superficially 
and  then  deeply.  He  should  also  examine  for  fluctuation  ;  asking  himself  during  the  whole 
examination  the  following  questions — Is  this  abdominal  enlargement  due  to  tympanitic  or 
some  phantom — that  is,  muscular — tumor?  Is  it  due  to,  or  complicated  with  pregnancy, 
or  is  it  uterine  or  ovarian  disease  ?  Can  it  be  a  hydatid,  renal  cyst,  or  an  enlarged  viscus 
such  as  spleen  or  kidney  ?    Is  it  a  cancerous  tumor? 

A  fluctuating  tumor  rising  from  the  pelvis  in  a  central  position  yielding  a  dull  note  on 
superficial  as  well  as  on  deep  percussion,  with  epigastric  and  lumbar  resonance,  is  probably 
a  cystic  ovarian  growth,  and,  when  the  tumor  fluctuates  in  all  directions,  as  is  proved  by 
the  peculiar  thrill  of  the  wave  elicited  on  percussion,  the  growth  is  probably  unilocular  or 
monocystic.  When  the  tumor  has  an  irregular  or  botryoidal  outline,  and  fluctuation  is 
confined  to  parts,  it  is  certainly  compound,  the  degrees  of  solidity  in  a  compound  or  mul- 
tilocular  tumor  varying  greatly.  If  the  tumor  seem  to  be  a  unilocular  or  monocystic 
growth,  the  surgeon  must  remember  that  ovarian  tumors  of  this  kind  are  comparatively 
rare,  and  that  those  which  appear  to  be  such  often  contain  some  intracystic  growths.  He 
should  also  know  that  purely  unilocular  cysts  are  probably  broad  ligament  cysts  or  par- 
ovarian, that  is,  a  cystic  degeneration  of  the  tubules  of  the  Wolffian  body,  although  mul- 
tilocular  parovarian  tumors  have  been  recorded. 

If  the  tumor  be  clearly  cystic  and  multilocular,  the  probabilities  are  that  it  is  ovarian, 
and  if  more  solid  than  cystic,  uterine. 

Uterine  and  ovarian  tumors  yield  a  dull  note  on  deep  percussion,  and,  as  in  these  cases 
the  intestines  are  pushed  upwards  and  towards  the  loins,  these  regions  are  consequently 
resonant,  and  no  alteration  in  the  position  of  the  patient  will  alter  this  fact.  In  ascites, 
with  the  shoulders  of  the  patient  raised,  the  lower  portion  of  the  abdomen  may  likewise 
yield  a  dull  sound,  but  with  the  shoulders  depressed  and  the  hips  raised,  resonance  will 
be  made  out,  the  bowels  naturally  floating  on  the  surface  of  the  ascitic  liquid.  In  ascites, 
the  central  portion  of  the  abdomen  is  resonant  and  the  sides  dull,  whereas  in  ovarian 
dropsy  it  is  the  reverse.  [Sudden  pressure  upon  the  abdominal  wall  will,  at  times,  prove  to 
the  surgeon  the  existence  of  a  tumor,  because  his  fingers  will  be  arrested  by  a  firm  or  tense 
object  within.    This  will  not  occur  in  simple  ascites.] 

When  the  intestines,  however,  are  matted  together  from  cancerous  or  old  peritoneal 
disease,  difficulties  occur,  and  errors  in  diagnosis  can  only  be  avoided  by  going  card  ally 
into  the  clinical  history  of  the  case  and  by  a  pelvic  examination. 

In  ovarian  disease  a  friction  sound  may  be  detected  at  times  on  auscultation  or  on  the 
application  of  the  hand,  while  in  ascites  no  such  symptom  will  be  present. 
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Ox  the  Diagnostic  Value  of  a  Pelvic  Examination  in  Ovarian  Disease. 

The  diagnosis  of  an  ovarian  tumor  can  hardly  ever  be  said  to  be  complete  until  a  pelvic 
examination  by  means  of  the  finger  and  uterine  sound  has  been  made,  and  the  combined 
examination  between  the  abdominal  wall  and  rectum,  for  which  purpose  the  patient  had 
better  be  placed  on  her  side. 

When  the  uterus  is  found  to  be  in  front  of  and  distinct  from  the  abdominal  tumor  and 
movable  without  it,  the  growth  is  probably  ovarian. 

When  the  tumor  and  uterus  move  together,  or  if  the  uterus  be  drawn  up  out  of  the 
pelvis,  difficulties  in  diagnosis  may  be  experienced.  If  the  tumor  be  cystic,  it  may  be 
ovarian  with  a  short  pedicle,  a  broad  ligament  or  parovarian  cyst,  or  a  cystic  disease  of 
the  uterus. 

When  it  is  solid,  it  may  still  be  ovarian,  dermoid,  fibrous,  or  cancerous  ;  or  it  may  be 
a  fibrous  tumor  of  the  uterus. 

A  lixed  pelvic  tumor  is  probably  neither  ovarian  nor  uterine,  but  if  either,  it  is  can- 
cerous. 

In  an  ovarian  tumor,  the  uterine  sound  will  rarely  go  beyond  its  two  inches,  unless 
complicated  with  pregnancy  or  some  uterine  disease.  In  cystic  disease  of  the  uterus,  it 
may  enter  for  six  or  more. 

The  uterine  sound  should  not  be  used  too  hastily  for  diagnostic  purposes,  because  when 
pregnancy  and  ovarian  disease  are  combined,  evil  may  follow  its  use,  although  it  ought 
always  to  be  employed  before  operative  measures  are  resorted  to. 

When  ascites  is  present,  a  pelvic  examination  will  generally  detect  a  vaginal  rectocele, 
that  is,  a  bulging  into  the  vagina  of  the  posterior  wall  of  the  vaginal  passage  from  the 
pressure  of  the  ascitic  fluid  into  Douglas's  pouch,  and  this  bulging  is  not  met  with  in 
uncomplicated  ovarian  disease,  though  it  may  occur  when  ovarian  disease  and  ascites 
coexist.  I  have  found  this  point  of  great  diagnostic  value  for  many  years,  and  was  pleased 
to  read  that  Dr.  Peaslee  had  mentioned  it  as  one  of  value. 

"  Solid  uterine  tumors,"  writes  Tait,  "besides  the  absence  of  fluctuation,  have  in  addi- 
tion two  vascular  signs  which  I  have  never  met  with  in  ovarian  tumors,  viz.,  an  aortic 
impulse  which  may  be  seen  and  felt,  and  an  enlargement  of  the  uterine  arteries  to  be  felt 
in  the  vagina." 

In  pregnancy  there  is  also  to  be  seen  the  peculiar  purple  livid  condition  of  vagina  which 
does  not  exist  in  other  pelvic  tumors,  the  changed  appearance  of  the  nipple,  enlargement 
of  the  breasts,  &c.  &c. 

I  have  often  found  the  rectal  digital  examination  for  diagnostic  purposes  to  be  great, 
and  particularly  in  young  or  old  virgins  ;  but  I  cannot  speak  from  personal  experience  of 
the  value  of  the  introduction  of  the  hand.  Professor  Simon,  of  Heidelberg,  however, 
speaks  highly  of  it. 

On  the  Value  op  Tapping  for  Diagnostic  Purposes. 

When  there  is  any  doubt  as  to  the  true  nature  of  a  cystic  abdominal  tumor,  a  pre- 
liminary tapping  ought  to  be  performed,  and  the  physical  nature  of  the  fluid  examined, 
although  an  ovarian  fluid  in  our  present  state  of  knowledge  is  not  to  be  recognized  by  any 
definite  physical  or  chemical  characters.  Drs.  Washington  Atlee  and  Peaslee,  however, 
inform  us  that  the  fluid  of  an  ovarian  cyst  may  be  distinguished  from  all  fluids  by  the 
presence  of  a  peculiar  cell  which  they  call  the  ovarian  granule-cell,  which  is  about  the 
size  of  a  pus-cell,  round  and  full  of  granules,  and  Mr.  Thornton  has  recently  confirmed 
these  observations  ('  Path.  Soc.,'  March  lGth,  1875)  ;  adding,  moreover,  that  large  pear- 
shaped,  round,  or  oval  cells,  containing  a  granular  material  with  one  or  several  large 
clear  nuclei,  with  nucleoli  and  a  number  of  transparent  globules,  or  vacuoles,  are  charac- 
teristic of  malignant  tumors.  [The  peculiar  cell  formation  described  by  Dr.  Drysdale  as 
diagnostic  of  ovarian  cyst  is  certainly  fallible.] 

When,  from  what  appears  to  be  a  monocyst,  the  fluid  drawn  is  clear,  slightly  opalescent, 
and  limpid,  of  a  low  specific  gravity,  about  1005,  and  non-coagulable  by  heat  or  nitric 
acid,  or  if  coagulable  by  heat  the  coagulum  is  redissolved  upon  the  addition  of  boiling 
acetic  acid,  there  is  a  strong  reason  to  suspect  that  the  tumor  is  a  broad  ligament  or  par- 
ovarian cyst,  and,  under  such  circumstances,  there  is  good  reason  to  hope,  that  either  a 
cure  may  follow  the  operation  of  paracentesis,  or,  if  not  a  cure,  the  lapse  of  a  long  interval 
of  time  before  the  repetition  of  the  operation  is  called  for.  This  fact  was  pointed  out  by 
the  late  Dr.  F.  Bird  ('Med.  Times,'  July  19,  1851). 
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When  the  fluid  drawn  off  is  clearly  albuminous,  tenacious,  dark,  or  light  colored,  when 
it  is  even  watery  and  like  that  contained  in  the  cysts  last  described,  and  is  (bund  micro- 
scopically to  contain  the  Compound  cells  or  epithelial  elements  already  referred  to,  the 
tumor  is  probably  ovarian,  and  ought  to  be  removed. 

When  the  fluid  drawn  off'  is  highly  albuminous  and  coagulates  spontaneously,  the 
suspicion  of  the  tumor  being  a  fibro-cystic  uterine  one  ought  to  be  raised,  though  there  is 
little  doubt  that  the  true  diagnosis  of  a  fibro-cystic  uterine  tumor  from  a  polycystic  ovarian 
can  only  be  made  out,  in  the  majority  of  cases,  by  an  exploratory  incision,  when  the 
absence  of  the  pearly  appearance  of  the  ovarian  and  the  presence  of  the  pinkish,  vascular, 
and  fleshy  aspect  of  the  fibro-cystic,  is  enough  to  excite  the  surgeon's  suspicion  of  the 
uterine  nature  of  the  growth. 

When  pregnancy  and  well-developed  ovarian  disease  coexists,  tapping  ought  to  be  per- 
formed, though  in  cases  where  the  operation  is  inadmissible,  from  the  nature  of  the  tumor, 
ovariotomy  is  a  justifiable  proceeding,  Spencer  Wells  having  performed  the  operation  in 
nine  cases  during  pregnancy,  and  in  eight  with  success  ;  it  should,  however,  be  under- 
taken before  the  fourth  month  (Obstet.  Soc.  MS.,  1877).  When  the  tumor  is  small  it 
should  be  left  alone. 

The  Treatment  of  Ovarian  Disease  In  the  treatment  of  ovarian  disease,  medi- 
cine is  of  little  value  and  has  no  direct  influence  in  arresting  its  progress.  It  does  good 
only  by  improving  the  general  condition  of  the  subject.  The  operation  of  tapping  in 
unilocular  cysts  is,  however,  often  of  great  value,  and  at  times  essential.  Injection  of  the 
cyst  is  only  applicable  to  a  small  class  of  cases.  Ovariotomy,  in  a  general  way,  is  the 
only  radical  cure. 

John  Hunter  clearly  realized  the  truth  of  this  in  1787,  when  he  said,  "  In  the  early 
stage  of  ovarian  dropsy  I  would  almost  advise  that  they  should  be  removed  entirely  if  the 
complaint  can  clearly  be  ascertained,  as  they  otherwise  will  certainly  kill  the  patient." 
He  adds,  however,  that  "electricity  has  been  serviceable  lately  in  diminishing  the  pro- 
gress of  the  formation  of  the  fluid  in  a  patient  I  am  acquainted  with.  How  far  it  will  be 
of  further  service  I  cannot  say"  (MS.  lectures). 

At  the  present  day  the  operation  of  ovariotomy  is  an  accepted  one  by  the  profession, 
and  is  as  recognized  and  justifiable  as  any  other  grave  operation.  Surgeons  and  physi- 
cians differ  only  as  to  the  class  of  cases  in  which  it  is  applicable,  and  the  period  at  which 
it  should  be  performed. 

[McDowell  of  Kentucky,  was  the  first  surgeon  to  perform  ovariotomy.  His  patient 
was  operated  on  in  1809  and  recovered.] 

British  surgeons  may  probably  claim  the  credit  of  having  established  this  operation 
in  spite  of  early  difficulties  and  blind  opposition,  and  the  names  of  Lizars  of  Edinburgh, 
McDowell  of  Kentucky,  Jeaffreson  of  Framlingham,  Walne,  Fred.  Bird,  Lane,  Morgan, 
Aston  Key,  Cooper,  and  Caesar  Hawkins,  of  London,  must  ever  be  remembered  as 
amongst  its  earliest  practical  promoters.  Charles  Clay  of  Manchester,  however,  the 
first  great  ovariotomist  in  this  country,  Brown  and  particularly  Spencer  Wells  of  London, 
Keith  of  Edinburgh,  Koeberle  of  Strasburg,  Skbldberg  of  Stockholm,  and  Atlee  of 
America,  with  Hutchinson,  and  possibly  the  present  writer,  have  by  successes  fairly 
overcome  all  prejudices,  and  rendered  the  operation  an  established  and  accepted  one. 
Without  going  into  the  details  of  statistics  which  are  now  no  more  needed  in  this  than  in 
other  large  operations,  it  may  be  confidently  asserted,  that  the  operation  is  not  placed  in 
too  favorable  a  light  when  it  is  said  to  be  successful  in  2  out  of  every  3  cases,  good,  had, 
and  indifferent,  and  in  at  least  3  out  of  4  selected  cases.  Mr.  Spencer  Wells  informs  us, 
as  the  result  of  his  unrivalled  experience,  that,  out  of  his  900  cases,  221,  or  24. ~>  per 
cent.,  died,  and  T.  Keith  lost  only  33  out  of  200  cases  ('  Brit.  Med.  Journ.,'  June  26, 
187">).  [The  recent  results  of  Dr.  Keith  have  been  even  more  satisfactory,  and  have 
really  astonished  the  world.  The  lessened  death-rate  is  in  his  opinion  due  to  his  using 
antiseptic  precautions.] 

Having  thus  decided  that  the  operation  of  ovariotomy  is  justifiable  under  some  circum- 
stances, and  desirable  under  others,  it  may  be  well  to  consider  what  those* circumstances 
are,  under  w  hich  it  should  be  undertaken,  and  what  are  the  best  cases  adapted  for  its  suc- 
cessful practice. 

Are  all  examples  of  ovarian  disease  to  be  treated  by  extirpation  ?  if  not,  which  should 
be  selected,  and  at  wdiat  period  of  the  progress  of  the  disease  should  the  operation  be  per- 
formed ? 

What  cases  are  to  be  selected  for  operation  ? — The  very  statement  of  this 
question  would  seem  to  imply,  that  the  operation  of  ovariotomy  is  not  suitable,  in  all  cases 
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of  ovarian  disease,  and  that  there  are  some  to  which  it  is  quite  inapplicable,  since  choice 
implies  .-election,  and,  as  a  consequence,  variety,  which  leads  us  to  consider  what  are  the 
different  forms  of  ovarian  disease  ?  For  surgical  purposes  it  is  sufficient  to  divide  all  cases 
into  the  simple  and  compound  cysts,  the  former  being  composed  of  one  cavity  only,  the 
latter  of  many,  solid  material  being  almost  always  present,  though  varying  in  amount. 

In  the  simple  or  monocystic  ovarian  tumors  when  the  diagnosis  is  clear,  other  plans  of 
treatment  than  ovariotomy  are,  doubtless,  open  to  the  surgeon,  and  among  these  the  treat- 
menl  by  injection  of  iodine,  which  in  the  hands  of  different  men  has  had  variable  success 
stands  foremost.  M.  Boinet  says  that  out  of  forty-five  patients  suffering  from  this  disease, 
thirty-one  were  cured,  five  had  relapses,  and  nine  died.  Sir  J.  tSimpson  performed  it  in 
about  twenty  cases  with  good  success,  only  one  case  dying  ;  while  Dr.  Tyler  Smith  found 
that  out  of  ten  cases  in  which  this  practice  was  followed  two  only  were  satisfactory,  and 
two  died.    Dr.  West  in  eight  cases  had  one  cured. 

Still,  this  plan  of  treatment  is  uncertain  ;  it  may  cure  in  exceptional  cases,  and  does 
not  generally  meet  witli  much  favor  ;  but  in  the  majority  it  does  no  good,  and  may  even 
he  followed  by  a  fatal  result.  It  is  applicable  only  to  simple  cases  of  monocystic  disease, 
and  is  quite  inapplicable  and  useless  in  the  multilocular  tumor,  and  where  much  solid 
growth  exists. 

A  similar  ovarian  cyst  uncomplicated  with  the  development  of  smaller  cysts  within  its 
walls,  and  unassociated  with  any  solid  growth,  is  unquestionably  a  somewhat  rare  affec- 
tion. Such  cysts  are,  however,  occasionally  found,  and  examples  have  fallen  under  my 
own  observation,  but  they  are  not  common  ;  the  majority  of  cysts,  even  those  which 
appear  to  be  simple,  possessing  the  remarkable  power  of  reproducing  other  cysts  within 
their  walls,  and  being,  as  Sir  James  Paget  originally  described  them,  proliferous  cysts. 
The  majority  of  the  pure  unilocular  cysts  are  broad  ligament  cysts  or  parovarian,  and  in 
them  a  cure  occasionally  follows  a  simple  tapping. 

Among  the  cases  which  have  been  tabulated  as  monocystic  tumors — only  nine  per  cent, 
of  the  whole  number — many  doubtless  were  of  the  proliferous  kind,  and  in  these,  the 
treatment  by  injection  is  not  to  be  advised. 

The  treatment  by  iodine  injection  should,  however,  always  be  entertained  by  the  sur- 
geon in  every  case  of  apparent  monocystic  ovarian  disease,  while  the  circumstances  of 
each  individual  case  can  alone  determine  what  course  ought  to  be  taken. 

Of  the  fibrous  or  solid  tumors  of  the  ovary,  little  need  be  said,  as  they  seldom  develop 
to  any  size  or  interfere  to  any  great  extent  with  the  patient's  comfort,  while  the  expedi- 
ency of  their  removal  has  rarely  to  be  entertained  by  the  surgeon.  Should  they,  how- 
ever, become  cumbersome  by  their  size,  the  expediency  of  their  removal  must  be  enter- 
tained, and  decided  upon  as  in  other  cases. 

In  all  other  forms  of  ovarian  disease,  in  the  multilocular  or  polycystic,  composite,  ade- 
noid, or  cysto-sarcomatous,  as  they  have  been  variously  called ;  in  all  which  are  made  up 
of  many  cysts  and  of  a  variable  quantity  of  solid  material,  such  cases  forming,  indeed, 
the  bulk  of  those  coming  under  observation  ;  there  is  no  treatment  which  appears  to  be  of 
any  material  benefit,  none  which  seems  to  have  any  influence  in  retarding  the  growth  of 
the  disease,  in  palliating  its  inconveniences,  or  averting  its  end.  The  treatment  by  iodine 
injection  is  obviously  inapplicable  to  them,  and  there  is  nothing  else  which  offers  any 
prospect  of  doing  permanent  good.  The  patient  must  quietly  submit  to  her  fate  or  to  the 
alternative  of  an  operation  ;  and  in  these  bearing  "  the  stamp  of  incurability  upon  them," 
the  question  becomes  necessarily  narrowed.  \ 

By  means  of  the  operation  of  tapping,  a  patient  may  obtain  relief,  which  is  only  tem- 
porary. Within  a  brief  period,  and  at  uncertain  intervals,  the  operation  will  have  to  be 
repeated,  and,  by  repetition  of  such  means,  existence  may  be  prolonged,  but  in  the  majo- 
rity of  cases,  this  prolonged  existence  is  miserable,  and  the  intervals  of  so-called  ease  are 
at  the  best  uncertain.  Tapping  is  also  at  times  a  fatal  operation,  in  rare  instances  from 
hemorrhage  into  the  abdomen,  but  more  frequently  from  acute  peritonitis  and  suppuration 
of  the  cyst.  My  own  statistics  prove,  that  these  causes  of  death  are  35.5  per  cent,  more 
frequent  when  tapping  has  been  employed  than  when  the  disease  has  been  allowed  to  run 
its  course. 

It  should  be  observed,  also,  that  in  all  cases  of  tapping,  parietal  if  not  visceral  adhe- 
sions are  prone  to  take  place,  and,  in  the  analysis  of  fatal  cases,  this  fact  is  well  demon- 
strated. Under  these  circumstances,  is  tapping  to  be  recommended  in  such  cases  of  ovarian 
disease  as  appear  to  be  favorable  examples  for  the  operation  of  ovariotomy  ?  Without  doubt, 
in  the  majority  of  cases,  tapping  had  better  not  be  performed.  For  diagnostic  purposes, 
as  already  shown,  it  may  be  employed  with  confidence  and  with  good  effect,  for  it  is  better 
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to  run  the  risk  of  causing  the  formation  of  adhesions  and  even  of  death  by  the  operation 
of  tapping,  than  to  submit  a  patient  to  the  dangers  of  ovariotomy  when  the  nature  of  the 
case  is  not  clearly  understood,  and  the  propriety  of  the  removal  of  the  growth  is  sur- 
rounded with  doubt.  In  very  chronic  cases,  it  may  also  be  adopted  when  the  tumor  is 
made  up  of  one  large  cyst,  which  may  be  a  broad  ligament  cyst,  and  therefore  curable  by 
tapping,  but,  under  other  circumstances,  it  is  by  no  means  advisable  to  have  recourse  to 
the  practice.  Mr.  Spencer  Wells  assures  us,  however,  that  the  mortality  of  ovariotomy 
is  but  little  affected  by  tapping. 

"When  a  patient  has  attained  the  point  at  which  it  is  evident  something  must  be  done 
for  her  relief,  the  diagnosis  of  the  disease  is  clear,  and  there  are  no  points  in  the  case 
contra-indicating  the  capital  operation  of  ovariotomy,  it  is  the  safer  practice  by  far  to 
operate  at  once  than  to  lose  time,  which  may  be  of  value,  or  to  risk  causing  the  formation 
of  adhesions,  which  are  always  evils,  by  any  such  temporizing  means  as  tapping.  For 
diagnostic  purposes,  in  certain  cases,  the  operation  of  paracentesis  abdominis  is  of  great 
value,  as  it  is  in  others  in  which  relief  is  a  necessity  and  the  operation  of  ovariotomy  is 
inexpedient  or  inapplicable  ;  but,  under  other  circumstances,  it  is  a  mistake  and  should  he 
avoided. 

Are  all  cases,  therefore,  of  polycystic  tumors  of  the  ovary  to  be 
excised  :  and,  if  not,  which  should  be  rejected?  It  has  been  already  shown,  that  there 
is  no  hope  of  doing  permanent  good  to  a  patient  laboring  under  this  disease  by  any  sperial 
treatment,  as  there  is  no  remedy  which  can  be  trusted  to  retard  the  growth  of  the  tumor, 
or  to  arrest  its  progress.  Further,  there  is  no  operation  less  than  that  of  extirpation, 
which  offers  any  prospect  of  affording  permanent  relief,  or  benefit.  Still,  there  are  forms 
of  multilocular  ovarian  disease  with  which  it  would  be  unwise  to  interfere,  and  others  with 
which  it  would  be  quite  unjustifiable,  and  among  these  the  cancerous  stand  pre-eminent; 
and,  though  there  may  be  difficulty  in  forming  an  exact  diagnosis  as  to  the  existence  of 
such  a  cancerous  growth,  an  approach  to  certainty  may  be  made  and  a  fair  probability 
attained.  It  is  not,  however,  to  be  made  out  by  any  local  examination  alone,  for,  so  far 
as  my  own  experience  goes,  there  are  no  definite  local  symptoms  by  which  a  solid  or  semi- 
solid multilocular  cancerous  ovarian  tumor  can  be  diagnosed  from  one  of  a  benign 
character,  although,  perhaps,  in  rare  examples  of  cancerous  disease  the  general  outlines  of 
the  growth  are  more  irregular  or  nodular.  The  suspicion  of  its  cancerous  nature  is  only 
to  be  roused  by  the  general  condition  of  the  patient,  and  the  natural  history  of  the  case  ; 
since  in  the  cancerous,  there  will  be,  as  a  rule,  more  emaciation,  wasting,  and  rapid  con- 
stitutional decay  than  in  the  benign,  and  the  disease  will  run  its  course  more  rapidly, 
although  the  size  of  the  tumor  may  not  be  so  great  as  in  the  simple  cystic  form.  This  rule  has 
many  exceptions,  for  the  cancellous  tumor  of  the  ovary  is  very  commonly  a  cystic  disease, 
and  there  are  no  reasons  why  these  cysts  should  not  enlarge  as  much  in  the  malignant 
as  in  the  simple  form,  and  in  practice  this  is  found  to  be  the  case.  When  solid  and 
uncomplicated  with  cysts,  the  cancerous  tumors,  however,  rarely  attain  a  great  size.  It 
has  been  said  that  the  oedema  of  the  abdominal  walls  may  be  looked  upon  as  a  useful 
guide  to  indicate  the  cancerous  nature  of  ovarian  disease,  but  my  own  personal  experience 
does  not  support  this  view,  and  in  the  instances  which  have  come  under  my  observation 
in  which  this  symptom  has  existed  to  the  greatest  extent  and  the  most  marked  degree, 
there  has  been  little  doubt  as  to  the  benign  nature  of  the  disease,  for  the  tumors  in  one 
case  had  existed  for  eight  years,  in  another  for  twelve,  while  in  a  third  for  at  least  thirty 
years,  and  in  these  three  extreme  examples,  the  thickness  of  oedematous  integument  over 
the  lower  part  of  the  abdomen  might  have  been  calculated  by  inches — the  oedema  of  the 
skin  showing  itself  in  vesicular  swellings,  varying  from  that  of  a  pea  to  a  large  grape. 
The  oedema  was,  indeed,  so  great  that  in  all  these  cases  tapping  in  the  median  line  of  the 
abdomen,  or  in  front,  was  out  of  the  question,  and  a  lateral  position  had  to  be  selected. 
If,  however,  the  organs  are  found  to  be  somewhat  fixed  and  immovable  on  a  pelvic  exami- 
nation instead  of  being  free  and  mobile,  the  probability  of  the  growth  being  of  a  cancerous 
nature  is  much  increased,  for  the  disposition  to  cause  infiltration  of  the  neighboring  parts 
is  as  common  in  cancer  of  the  ovary  as  of  other  parts.  Cancer  of  the  ovary  is  also  apt  to 
involve  both  organs,  and  from  my  notes  of  fourteen  examples  of  disease  of  both  ovaries, 
nine  were  cancerous ;  and  among  the  cancerous  there  were  only  seven  examples,  or  \o 
per  cent.,  in  which  the  disease  was  single — the  law  of  symmetry  being  observed  in  this 
as  in  other  forms  of  constitutional  disease.  Under  these  circumstances,  a  careful  pelvic 
examination  is  a  matter  of  such  great  importance  that  under  no  conditions  should  it  be 
omitted,  since  by  it  alone  are  these  points  in  a  large  proportion  of  cases  to  be  made  out. 
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Are  all  cases  of  benign  multilocular  ovarian  tumors,  then,  to  be 
excised? — The  answer  to  this  question  is  not  doubtful  since  the  patient  must  be  left 
alone  to  bear  the  inconvenience  of  the  ovarian  tumor,  and  endure  the  living  death  of  its 
matured  miseries  and  die,  worn  out  and  exhausted  by  the  prolonged  suffering  produced  by 
its  presence  ;  or,  at  some  time  in  the  progress  of  the  disease,  run  the  risk  of  the  capital 
operation  and  submit  to  ovariotomy. 

Before  proceeding  to  consider  the  period  of  the  tumor's  growth  at  which  it  is  desirable 
to  undertake  its  extirpation,  it  will  be  well  to  look  back  on  the  natural  history  of  the 
disease,  and  inquire,  what  arc  the  chances  of  life  for  a  patient  who  is  left  alone  ? — how 
long  may  life  be  prolonged  under  favorable  circumstances  ?  and,  what  is  the  average  period 
in  which  ovarian  disease  runs  its  course? 

In  discussing  these  points,  it  is  needless  to  quote  numerous  authorities,  as  all  are 
tolerably  agreed  that  the  average  duration  of  life  of  those  who  are  the  subjects  of  ovarian 
tumors  when  the  disease  is  allowed  to  run  its  course,  is  two  or  at  the  utmost  three  years  ; 
that  lew  live  over  four,  and  those  who  survive  beyond  that  period  must  be  regarded  as 
exceptional.    In  my  own  cases  75  per  cent,  ran  their  course  within  two  years. 

"  Taking  everything  into  consideration,"  says  Dr.  Graily  Hewitt,  in  his  admirable  work 
on  the  diseases  of  women,  "  we  shall  not  be  far  wrong  in  drawing  from  the  published  cases 
of  Dr.  Lee  and  Mr.  Stafford  Lee  the  conclusion  that  the  probable  duration  of  a  case  of 
ovarian  disease  of  progressive  character  is,  in  85  or  90  per  cent,  of  the  cases,  two  or  at 
the  most  three  years  ;  of  the  apparently  '  stationary,'  or  chronic  cases,  the  progress  is 
more  favorable,  but  in  such  cases  the  disease  is  liable  at  any  moment  to  start  into  fresh 
activity.  The  first  question  we  naturally  put  to  ourselves  when  a  case  of  the  kind  comes 
before  us  for  decision  is,  Does  this  case  belong  to  the  fortunate  series,  the  10  or  15  in  the 
100  ?  or  is  it  one  of  the  90  who  must  die  in  the  course  of  two  or  three  years  if  unrelieved  ?  " 
To  the  surgeon,  however,  this  question  is  not  of  so  much  importance,  for  it  is  not  till  the 
tumor  has  become  by  its  growth  so  large  as  to  raise  the  question  of  operative  interference 
that  the  answer  has  to  be  given,  and  at  such  a  stage  of  the  disease  this  becomes  of  little 
value. 

Having  thus  clear  ideas  on  such  an  important  point,  we  may  ask  ourselves  at  what 
period  of  the  tumor's  growth  should  the  operation  of  ovariotomy  be  entertained  ?  I  have 
no  hesitation  in  answering  this  question,  as  the  operation  should  not  be  entertained  when 
the  tumor  is  small,  and  causing  little  or  no  mechanical  inconvenience,  or,  when  the  patient 
is  in  sound  health  and  well  able  to  perform  all  the  duties  of  life  or  enjoy  its  pleasures. 
Ovariotomy  should  not  be  thought  of  when  the  patient's  general  condition  of  health  is 
very  bad  or  the  powers  feeble  ;  when  there  is  evidence  of  disease  in  any  other  organ  than 
the  ovary,  and  it  is  tolerably  evident  that  the  powers  of  life  are  unable  to  withstand  the 
shock  of  operation,  or  incapable  of  rendering  the  needful  reparative  assistance  for  the 
recovery  of  the  case.  It  is  no  more  to  be  entertained  under  these  circumstances  than 
would  any  other  capital  operation  ;  since  the  principles  which  guide  the  surgeon  in  the 
ordinary  conduct  of  his  cases,  and  which  should  scrupulously  be  adhered  to  in  the  prac- 
tice of  all  operations,  are  applicable  to  ovarian  disease. 

It  is  true  that  a  surgeon  is  sometimes  led  to  perform  an  operation  in  neglected  hernia, 
certain  examples  of  amputation  for  disease  or  accident,  in  the  ligature  of  a  vessel,  or  the 
excision  of  a  tumor  when  suffering  is  severe,  and,  if  the  patient  be  left  alone,  death  is 
certain,  although  the  probability  of  saving  life  is  almost  nil.  Still,  it  is  in  exceptional 
examples  of  disease  or  injury  that  such  operations  are  performed,  and  only  when  there  is 
a  possibility  of  success  being  obtained  by  an  operation,  and  none  without.  Under  like 
circumstances,  a  surgeon  may  be  called  upon  to  perform  ovariotomy  ;  when  a  patient  is 
evidently  being  worn  out  by  the  disease,  and  by  it  alone  ;  when  life's  tortures  are  evi- 
dently becoming  unbearable,  and  death  can  be  calmly  looked  at  and  even  wished  for  ; 
when  there  is  even  a  bare  possibility  that,  on  the  removal  of  the  local  disease  which  is 
clearly  destroying  life,  the  powers  of  the  patient  may  rally,  and  that  at  any  rate  relief  to 
the  suffering  will  be  secured  ;  under  such  conditions,  an  operation  may  be  admissible. 
With  the  aid  of  chloroform,  the  operation  is  rendered  painless,  and  it  is  certainly  true  that 
the  after-pains  are,  as  a  rule,  marvellously  little,  for  I  have  heard  patients  frequently  say, 
that  the  pains  after  the  operation  are  not  severe.  Under  certain  circumstances,  conse- 
quently, the  surgeon  may  be  justified  in  performing  ovariotomy  with  the  object  of  giving 
relief,  mid  when  only  a  bare  possibility  exists  of  doing  more,  in  the  same  way  that  he  may 
be  justified  in  doing  any  other  operation,  with  the  same  object  and  a  like  slender  hope. 

When  evidence  or  even  a  suspicion  exists  that  the  condition  of  the  patient  is  due  to 
some  disorganizing  change  in  the  cyst  itself,  or  some  suppuration,  the  operation  should  be 
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hastened.  To  wait  is  to  allow  the  patient  to  die,  for  any  improvement  in  the  general 
condition  is  impossible  so  long  as  the  local  cause  of  the  symptoms  remains.  The  exist- 
ence of  an  inflamed  or  suppurating  ovarian  cyst  ought  to  be  an  argument  for  the  surgeon 
to  operate  rather  than  the  reverse.  This  condition  should  be  suspected  when  fixed  local 
pain  or  tenderness,  constitutional  disturbance,  fever,  a  quick  pulse,  and  a  permanently 
high  temperature  are  found;  when,  in  fact,  the  general  condition  of  the  patient  is  such  as 
to  satisfy  the  surgeon  that  some  local  source  of  irritation  exists. 

I  have  hitherto  briefly  explained  when  the  operation  is  not  to  be  undertaken,  and 
shown  when  it  may  perhaps  be  justifiable  in  extreme  cases,  but  the  surgeon  should  watch 
himself  carefully  in  such  desperate  cases,  and  not  be  led  to  undertake  it  without  much 
anxious  thought  and  earnest  consideration,  since  operations  undertaken  with  no  reason- 
able prospect  of  success  are  plainly  unjustifiable,  unscientific,  and  inhumane — they  de- 
grade the  surgeon  and  injure  the  profession.  The  public  derives  no  benefit  from  the 
experiment,  and  the  character  of  operative  surgery  necessarily  suffers.  It  is  well,  there- 
fore, to  bear  in  mind  the  sarcasm  of  Cruveilhier,  that  "  even  success  does  not  always 
justify  rash  enterprises." 

To  return  to  our  original  point,  let  us  inquire  into  the  circumstances  under  which  the 
operation  of  ovariotomy  should  be  performed  in  the  majority  of  cases,  and,  after  what  has 
been  written,  the  answer  to  this  question  can  hardly  be  regarded  as  difficult.  For,  if  the 
reasons  already  given  for  the  rejection  of  the  operation  are  to  be  regarded  as  correct,  it  is 
tolerably  clear,  that  it  is  to  be  thought  of  only  when  the  tumor  has,  by  its  size,  become  so 
cumbersome  as  to  interfere  with  the  comfort  and  curtail  the  power  of  the  patient  to  per- 
form the  duties  and  enjoy  the  pleasures  of  her  ordinary  existence  ;  when  the  general 
health  has  become  affected,  and  the  local  effects  of  the  disease  are  distressing  ;  under  these 
circumstances,  and  these  alone,  the  question  of  operation  is  to  be  considered,  and,  if  per- 
missible, to  be  undertaken. 

Electrolysis  If  recent  experience,  however,  is  to  be  trusted,  there  is  good  reason  to 

believe  that  the  treatment  by  electrolysis  is  of  value,  for  instances  of  its  success  have  been 
published  by  Dr.  Fieber,  of  Vienna,  and  Dr.  Semeleder  ('  New  York  Med.  Journ.,'  June, 
1876).  A  weak  voltaic  current  was  used  by  both  doctors,  and  the  needle  attached  to  the 
positive  pole  was  introduced  into  the  tumor,  whilst  the  other  pole  was  applied  to  the  skin 
with  a  sponge  or  metallic  electrode.  This  treatment  was  employed  daily  from  five  to  ten 
minutes,  and  cures  were  effected  by  from  five  to  twelve  weeks  of  treatment. 

On  the  Operation  of  Ovariotomy. 

Before  proceeding  to  consider  the  operation  of  ovariotomy,  it  may  be  well  to  inquire 
into  the  necessity  of  adopting  any  special  treatment  in  the  preliminary  preparation  of  a 
patient  who  is  to  pass  through  such  an  ordeal ;  as  some  authors  have  led  us  to  believe, 
that  in  this  point  of  practice  there  is  some  special  power,  and  that  success  or  non-success 
in  the  ultimate  result  of  this  operation  may  be  determined  by  the  care  with  which  the 
preliminary  treatment  has  been  carried  out.  For  my  own  part,  I  confess  that  I  have 
failed  to  recognize  the  necessity  of  adopting  any  such  line  of  practice.  The  principles  by 
which  we  should  be  guided  in  the  preliminary  treatment  of  a  patient  about  to  undergo  the 
operation  of  ovariotomy,  need  not  differ  in  any  way  from  those  which  experience  has 
taught  us  to  be  called  for,  previous  to  any  other  capital  operation.  "We  should  do  our 
best  to  raise  the  standard  of  health  by  all  those  general  hygienic  and  other  influences 
which  are  well  known  to  act  beneficially,  such  as  good  air,  simple  nutritious  diet,  a  fair 
amount  of  stimulants,  and  the  administration  of  some  tonic.  Let  the  patient  take  exer- 
cise when  she  can  without  pain,  and  be  careful  that  it  is  kept  within  the  limits  of  fatigue, 
that  it  be  taken  on  level  ground,  and  that  no  shaking  or  straining  be  on  any  account  allowed  ; 
and,  when,  she  is  at  rest,  the  half-reclining  position  ought  to  be  usually  assumed.  For  a 
day  or  two  before  the  operation,  however,  exercise,  even  when  possible,  is  not  to  be  ad- 
vised, as  quiet  and  repose  are  then  of  some  essential  service. 

As  a  tonic  medicine,  iron  appears  to  be  of  real  and  important  value,  having  apparently 
an  influence  for  good  which  other  tonics  do  not  possess.  It  is  no  more  useful,  however, 
before  the  operation  of  ovariotomy  than  any  other  capital  operation,  though  it  is  as  good, 
and  I  have  often  thought  that  in  hospital  practice  wounds  are  less  prone  to  inflame,  and 
erysipelatous  affections  are  less  common  under  the  influence  of  this  medicine  than  when 
no  such  preliminary  treatment  has  been  adopted.  In  peritoneal  operations,  this  point  is 
of  primary  importance,  and,  as  a  consequence,  the  adoption  of  this  practice  should  be 
recommended.    The  form  of  iron  I  prefer  is  the  tincture  of  the  perchloride,  twenty  drops 
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of  which,  combined  with  a  like  quantity  of  spirits  of  chloroform  or  of  syrup  of  lemons 
or  tolu  in  water,  forming  a  pleasant  draught. 

The  bowels  of  the  patient  should  be  gently  opened  two  days  previously  by  such  a  mild 
aperient  as  castor  oil,  or  a  draught  composed  of  ten  grains  of  rhubarb  and  twenty  of  sul- 
phate of  potash  in  some  aromatic  water,  and,  on  the  morning  of  operation,  the  large 
intestine  should  be  washed  out  with  a  warm  water  enema,  but  nothing  like  powerful  pur- 
gation should  be  allowed  under  any  consideration.  Care  should  also  be  observed  that  the 
catamenial  period  lias  passed  for  at  least  a  week  previous  to  the  operation,  as  all  ovarian 
excitement  is  necessarily  injurious  at  such  a  time,  and  should  be  avoided.  I  have  known 
cases  of  ovariotomy,  however,  undertaken  without  any  consideration  of  this  point,  and 
believe  that  under  such  circumstances  an  untoward  result  is  to  be  expected. 

In  hospital  practice  the  patient  should  as  much  as  possible  be  isolated  from  all  others 
and  kept  in  a  private  room  in  which  good  ventilation  exists  ;  a  special  nurse  should  also 
be  secured,  who  is  not  only  entirely  trustworthy,  but  understands  how  to  use  a  female 
catheter.  In  private  practice  the  patient's  own  house  is  the  best  for  the  operation,  and 
country  patients  should  not  be  brought  into  town  unless  an  urgent  necessity  exists  ;  as 
there  is  little  doubt  that  the  atmosphere  of  a  large  city  is  not  so  conclusive  to  the  rapid 
reparation  of  a  wound  as  fresh  country  air.  In  abdominal  surgery,  this  influence  for  good 
is  of  gn  at  value,  and  should  not  be  thrown  away  unless  from  necessity. 

The  surgeon  who  is  to  operate  as  well  as  his  assistant  should  not  allow  themselves,  for 
a  few  days  before  the  operation,  to  visit  the  post-mortem  or  dissecting  room,  nor  should 
they  handle  any  morbid  preparations.  Erysipelatous  affections  and  all  contagious  diseases 
should  also  be  shunned  as  much  as  possible;  indeed,  the  same  rules  which  are  observed 
by  the  careful  obstetric  practitioner  are  necessary  to  the  surgeon  who  undertakes  the  ope- 
ration of  ovariotomy ;  since  the  same  subtle  poisons  which  are  recognized  by  all  to  be 
hurtful  to  the  puerperal  woman,  act  with  equal  force  upon  the  subject  of  ovarian  disease, 
when  submitted  to  ovariotomy,  and,  as  a  consequence,  should  be  studiously  avoided.  It 
follows,  therefore,  as  regards  the  lookers-on  at  an  operation,  and  all  who  may  come  in 
contact  with  the  patient,  that  none  who  may  bring  infectious  or  contagious  disease  should 
on  any  account  be  admitted.  The  physician  who  is  attending  a  case  of  puerperal  fever 
is  looked  upon  as  a  possible  poisoner  as  far  as  concerns  the  puerperal  woman.  The  medi- 
cal attendant  of  a  scarlet  fever  case,  of  erysipelas,  or  other  contagious  disease,  should  be 
regarded  in  the  same  light  in  the  presence  of  an  ovariotomy  operation,  and  be  excluded. 
Hence,  in  hospital  practice,  great  care  is  needed  to  exclude  all  such  possible  means  of 
injury  as  have  been  briefly  enumerated. 

I  need  hardly  allude  to  the  necessity  of  all  bed  and  bedding,  blankets,  sheets,  and 
hangings  being  perfectly  fresh  ;  all  sponges  being  new,  soft,  well  cleansed,  scalded,  and 
free  from  soap  and  grit ;  of  flannel,  when  wanted,  being  fresh,  and  having  been  previously 
well  washed  in  warm  water ;  and  every  instrument  to  be  employed  being  scrupulously 
clean.  The  hands  of  the  operator  should  likewise  be  thoroughly  cleansed  from  soap  just 
previous  to  the  operation,  and  be  well  warmed,  for  manipulation  with  a  cold  hand  cannot 
but  prove  injurious  to  an  exposed  peritoneum.  Dr.  Peaslee  considers  this  fear  of  irrita- 
tion from  the  handling  of  the  intestines  and  peritoneal  membrane  to  be  so  great  that  he 
bathes  his  hands  with  a  preparation  which  he  calls  an  artificial  serum,  composed  of  water 
four  pints,  white  of  eggs  six  drachms,  and  salt  four  drachms.  This  practice,  however, 
has  not  been  followed  by  any  other  operator. 

[The  astonishing  success  of  Keith  and  the  strong  assertions  of  other  believers  in  Lis- 
ter's antiseptic  method  convince  me  that  in  ovariotomy  all  surgeons  should  give  the 
woman  the  benefit  of  the  doubt  by  operating  under  elaborate  antiseptic  precautions.  We 
may  not  believe  in  its  utility,  but  no  one  has  proved  it  to  increase  the  mortality,  hence  if 
it  should  not  be  adopted  the  surgeon  has  not  given  his  patient  every  possible  chance  for 
life.] 

The  temperature  of  the  room  in  which  the  operation  is  performed.— 

There  is  still  some  difference  of  opinion  on  this  point,  among  operating  surgeons,  Dr.  Clay, 
of  Manchester,  Peaslee,  of  America,  and  others,  advising  that  the  operating  room  be 
heated  to  7;")°  F.  or  80°  F.,  and  a  good  supply  of  moisture  engendered  by  the  diffusion  of 
steam,  while  Wells  and  others  make  no  such  rule.  Speaking  from  my  own  experience,  I 
have  no  faith  in  the  adoption  of  such  a  practice.  I  would  have  the  room  heated  to  a 
comfortable  temperature,  G5  degrees  being  amply  sufficient,  since  a  greater  heat  acts  as  a 
powerful  depressant  upon  the  patient,  and  can  do  no  good.  A  warm  room  with  good 
ventilation  is  what  I  always  seek  in  preference  to  a  hot  one,  with  closeness.  A  cold  damp 
room  under  all  circumstances  is  to  be  condemned. 
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The  position  of  the  patient — The  horizontal  position  is  that  which  patients  suffer- 
ing from  ovarian  disease  can  rarely  assume,  and  when  the  tumor  is  so  large  as  to  require 
ovariotomy,  this  position  becomes  almost  impossible.  As  a  consequence,  the  half-reclining 
position  is  the  most  comfortable  for  the  patient  and  convenient  for  the  operating  surgeon. 
It  is  the  posture  I  have  invariably  adopted  in  the  cases  which  have  fallen  into  my  hands, 
and  I  know  of  no  good  reason  why  it  should  be  changed.  Some  operators  have  employed 
the  sitting  posture  in  preference  to  any  other,  on  account  of  the  facility  with  which  the 
tumor  can  be  removed  through  the  abdominal  incision,  and  also  on  account  of  the  advan- 
tages it  gives  in  preventing  the  escape  of  the  ovarian  cyst-contents  into  the  abdominal 
cavity.  Mr.  Hutchinson,  for  the  same  reason,  prefers  the  patient  to  be  turned  partially  on 
her  side,  but  both  these  postures  are  not  only  inconvenient  to  the  operator,  but  have  other 
real  objections  which  forbid  their  recommendation.  The  chief  objection  is  derived  from 
the  fact,  that  the  same  law  of  gravity  which  acts  upon  the  tumor  and  its  contents,  facili- 
tating its  escape  from  the  abdominal  cavity,  and  allowing  it  to  tumble  out  when  the 
incision  is  made,  acts  as  powerfully  upon  the  abdominal  viscera,  and  thus  the  disposition 
which  always  exists  for  the  intestines  to  escape  through  the  abdominal  section  is  greatly 
increased,  and  the  danger  of  excess  of  manipulation  of  these  parts  much  aggravated  :  the 
difficulties  of  the  operation,  moreover,  are  increased.  The  tumor  also  may  fall  out  too 
rapidly,  and,  by  causing  a  too  sudden  and  unexpected  strain  upon  the  pedicle,  a  severe 
and  perhaps  fatal  rupture  of  some  important  part  may  follow.  This  evil  is  no  slight  one, 
and,  as  an  argument  against  the  practice,  is  of  some  force.  Upon  the  whole,  the  advan- 
tages said  to  be  gained  by  the  side  posture  are  thus  counterbalanced,  and,  as  I  think,  more 
than  counterbalanced  by  disadvantages. 

The  half-sitting  or  semi-recumbent  position  affords  all  the  advantages  which  have  been 
claimed  for  the  other  postures  to  which  I  have  alluded,  without  their  evils  ;  for  in  it  the 
tumor  can  readily  be  removed  from  the  abdominal  cavity,  and  with  care,  its  fluid  contents 
can  without  difficulty  be  prevented  from  passing  into  the  peritoneal  cavity.  There  is  also 
abundant  room  for  every  manipulative  act  that  can  be  required. 

The  administration  of  anaesthetics  in  the  operation  and  local  anaes- 
thesia.— Among  the  many  incidental  advantages  which  the  introduction  of  anaesthetics 
has  afforded  beyond  that  of  relieving  pain,  few  are  greater  than  that  of  obviating  hurry, 
a  point  of  critical  importance  in  ovariotomy;  and  there  can  be  little  doubt,  that  the  suc- 
cess of  the  operation  has  thus  been  greatly  influenced  by  their  use. 

It  is  true  that  operations  for  the  removal  of  an  ovarian  tumor  were  undertaken  before 
the  introduction  of  any  anaesthetic,  but  we  all  know  how  fatal  were  the  results,  and 
exceptional  was  a  recovery.  Those  who  had  an  opportunity  of  witnessing  the  perform- 
ance of  an  operation  under  such  unfavorable  circumstances  can  hardly  wonder  that  so 
many  patients  succumbed  to  the  practice,  although  they  might  be  surprised  that  any  were 
found  to  convalesce.  To  see  a  patient  writhing  under  the  agonies  of  an  abdominal  sec- 
tion was  enough  to  make  the  hardest  heart  turn  with  horror,  and  to  witness  the  surgeon's 
hands  within  the  abdomen  of  a  struggling  woman,  in  his  endeavor  to  remove  an  adherent 
growth,  was  almost  sufficient  to  make  any  professional  spectator  decide  that  such  an  ope- 
ration was  really  unjustifiable. 

How,  in  such  a  case,  was  it  possible  for  a  surgeon  to  be  quiet  in  all  his  movements, 
gentle  in  his  manipulations,  and  thoughtful  over  the  difficulties  which  of  necessity  present 
themselves  in  an  ovarian  operation,  when  the  cries  of  the  patient's  agony  stimulated  him 
to  expedition,  and  her  struggles  forbade  gentleness  ?  All  surgeons  who  have  operated 
upon  these  cases  will  agree,  that  success  even  under  favorable  circumstances  is  only  to  be 
acquired  by  attention  to  these  points;  that  hurry  in  any  operation  is  always  bad  and  un- 
justifiable, while  in  ovariotomy  it  is  destructive;  that  force  is  never  to  be  employed  in  any 
case  where  art  will  answer ;  that  in  ovariotomy  all  blind  force,  and  dragging  i-  to  lie  strongly 
condemned  ;  and  that  in  a  proceeding  in  which  steadiness  in  operating,  gentleness  in  man- 
ipulating, and  thoughtful  attention  to  every  detail  are  absolutely  essential  to  success,  the 
safety  of  the  patient  must  depend  upon  her  quietness  and  passiveness  under  the  surgeon's 
treatment. 

Under  these  circumstances  the  value  of  some  anaesthetic  cannot  be  too  highly  praised, 
for  the  patient  by  it  is  not  only  rendered  insensible  to  pain,  but  her  perfect  quiescence  is 
guaranteed,  and  her  passiveness  under  the  hands  of  the  operating  surgeon  completely 
insured. 

The  vomiting  that  occasionally  follows  the  use  of  an  anaesthetic  is  the  only  argument 
against  its  use,  but  it  is  an  evil  which  must  be  endured  for  a  positive  good.  By  the  use 
of  the  nitrous  oxide  gas  followed  up  by  ether,  or  of  the  chloroform  mixture,  of  alcohol 
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one  part,  chloroform  two,  and  ether  three  parts,  as  recommended  by  the  Chloroform  Com- 
mittee of  the  Med.-Chir.  Society,  this  vomiting  is  certainly  less  common  than  after  the 
use  of  chloroform  alone,  and  as  a  genera]  anaesthetic  it  should  be  employed.  Keith  prefers 
ether,  and  Wells  the  bichloride  of  methylene  for  the  same  reason. 

Extent  of  the  incision  into  the  abdominal  parietes. — The  temperature  of 
the  room,  the  position  of  the  patient,  and  the  propriety  of  the  administration  of  chloro- 
form having  received  our  attention,  the  operation  itself  next  claims  consideration,  and  the 
first  thought  naturally  is  as  to  the  extent  of  abdominal  incision  required,  as  there  is  still 
a  want  of  unanimity  in  the  practice  of  different  surgeons  upon  this  point. 

Before  commencing,  the  careful  surgeon  will  see  that  the  bladder  has  been  emptied  by 
means  of  a  catheter ;  the  linen  of  the  patient  well  drawn  up  out  of  harm's  way  and  free 
from  the  chance  of  becoming  soiled  by  the  use  of  waterproofing;  the  limbs  of  the  patient 
well  protected  and  kept  warm  by  a  pair  of  drawers,  and  covered  by  a  clean  sheet,  either 
with  or  without  a  blanket.  He  should  see  also  that  all  his  assistants  are  carefully  arranged, 
and  special  duties  assigned  to  each,  and  that  every  instrument  that  may  be  required  is 
clean  and  nigh  at  hand.  He  may  then  proceed  to  make  his  incision,  the  patient  having 
been  brought  completely  under  the  influence  of  an  anaesthetic  ;  though  previously  he  should 
determine  as  to  its  length.  From  Mr.  Walne,  Sir  J.  Simpson,  and  Dr.  Clay's  practice 
it  might  be  argued  that  the  long  incision  should  always  be  adopted,  since  their  success  has 
been  great,  and  in  their  practice  the  long  incision  has  been  invariably  employed.  From 
the  practice  of  Dr.  Keith,  Mr.  Spencer  Wells,  and  others,  the  short  incision  would  appear 
to  be  the  better,  for  their  success  has  at  least  been  as  good  as  that  of  Dr.  Clay  and  others, 
and  as  a  rule  the  short  incision  has  been  the  one  selected.  I  regard  the  truth  as  between 
the  two  extremes.  When  the  tumor  can  be  removed  with  facility  by  means  of  a  short 
incision,  a  long  one  is  clearly  not  required  ;  and,  when  the  tumor  is  monocystic  or  nearly 
so  and  free  from  abdominal  adhesions,  it  may  be  so  removed.  But  when  the  tumor  is 
large  and  semi-solid,  or,  when  adhesions  exist  which  cannot  be  readily  broken  down  by 
the  employment  of  gentle  traction  upon  the  growth,  it  is  the  best  practice,  doubtless,  to 
make  a  long  incision  ;  as  by  doing  so  the  removal  of  the  growth  is  much  facilitated,  the 
causes  of  its  abdominal  retention  and  the  connection  of  the  adhesions  are  satisfactorily 
ascertained,  and,  as  a  consequence,  can  be  dealt  with  with  greater  safety. 

My  own  practice  has  hitherto  been  influenced  by  such  a  conviction  ;  and  I  have  in  all 
cases  commenced  the  operation  by  making  a  short  abdominal  incision,  and,  in  many,  have 
been  enabled  to  remove  the  tumor  without  further  trouble.  But  in  certain  examples  in 
which  difficulties  appeared,  and  in  which  it  was  clear  that  adhesions  existed,  for  the 
breaking  down  of  which  some  force  would  have  been  required,  and  some  working  in  the 
dark  called  for,  I  have  been  induced  to  increase  the  length  of  the  wound  upwards,  even 
for  an  inch  or  two  beyond  the  umbilicus,  regarding  such  an  increase  of  the  incision  as 
unimportant  in  comparison  with  the  evil  effects  of  violence,  and  dragging  upon  the  tumor 
for  the  purpose  of  its  removal,  or  the  blind  tearing  down  of  the  abdominal  or  visceral 
adhesions  which  have  detained  the  growth. 

I  have  never  seen  any  evil  effects  from  the  long  incision  when  made  under  the  circum- 
stances I  have  just  indicated,  but  have,  beyond  doubt,  seen  the  bad  results  of  an  opposite 
practice,  of  violence  which  has  been  employed  in  an  attempt  to  remove  a  large  growth 
through  a  small  opening,  or  to  tear  an  adherent  one  from  its  abdominal  or  visceral  con- 
nections. 

The  incision  should  also  always  be  made  sufficiently  low.  If  too  high,  considerable 
traction  upon  the  pedicle  of  the  tumor  must  made  to  bring  it  into  sight,  and,  with  the 
tumor,  the  uterus  will  also  be  drawn  out.  This  traction  is  always  injurious,  and  should 
be  avoided.  When  the  lower  end  of  the  wound  is  too  high  up,  this  traction  of  the  parts 
becomes  unavoidable  ;  by  extending  the  incision  downwards  towards  the  pubes  to  a  point 
Corresponding  to  the  upper  part  of  the  healthy  uterus  or  about  one  inch  above  t lie  pubes, 
this  evil  can  be  prevented,  and,  consequently,  the  practice  I  have  just  advised  should 
invariably  be  adopted.  [An  interesting  case  has  been  recorded  where  the  incision  opened 
what  appeared  to  the  operator  to  be  the  upper  part  of  the  bladder,  but  which  was  doubt- 
less a  persistent  urachus.1] 

On  tapping  the  cyst  The  cyst,  having  been  exposed,  ought  to  be  tapped,  and 

for  this  purpose  the  instrument  represented  in  Fig.  460,  as  made  for  me  by  Mr.  Millikin, 
in  1864,  is  the  one  I  prefer.  It  includes  not  only  a  trocar  and  canula  but  a  vulsellura 
forceps,  which  slides  upon  the  latter,  and,  by  being  made  to  grasp  the  cyst  walls,  holds  the 


1  New  York  Medical  Record,  February  8,  1879. 
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instrument  firmly  in  its  position,  thus  enabling  the  surgeon  to  make  traction  upon  the 
tumor  for  the  purposes  of  its  removal.  [Fitch's  dome-shaped  trocar  and  canula  is  a  good 
instrument,  though  not  at  all  essential.  It  consists  of  a  blunt  canula  sliding  inside  of  the 
puncturing  instrument.] 

Fig.  460. 


Trocar  aud  canula  for  tapping  with  movable  forceps. 


"When  the  cyst  has  been  emptied  and  is  of  a  simple  nature,  its  removal,  unless  adhesions 
exist,  is  readily  effected,  but  when  it  is  solid  or  very  compound  it  may  be  necessary,  to 
allow  of  its  extraction,  to  lessen  its  size  by  breaking  down  its  contents,  and  for  this  pur- 


[Fig.  461. 


Fitch's  trocar  and  cauula.] 


pose,  the  surgeon  must  make  a  free  opening  into  the  cyst  and  introduce  his  hand  into  its 
interior,  the  orifice  of  the  opening  into  the  cyst  at  the  same  time  being  held  well  open  and 
forward  by  forceps  (Fig.  462)  adapted  for  the  purpose.    By  these  means,  the  most  com- 


Fig.  462. 


Nelaton's  cyst-forceps. 


pound  cyst  may  be  broken  down  and  removed.  When  the  cyst  is  so  adherent  to  the 
abdominal  parietes  as  to  render  it  difficult  for  the  surgeon  to  distinguish  the  cyst-wall 
itself  from  the  parietal  layer  of  peritoneum,  the  plan  adopted  by  Mr.  Spencer  Wells,  of 
emptying  the  cyst  and  seizing  its  posterior  or  upper  wall  from  within  by  forceps  and 
inverting  it,  is  a  good  one,  the  cyst  then  peeling  off  on  good  traction  being  made. 

On  adhesions  and  their  treatment. — When  the  incision  through  the  abdominal 
walls  has  been  made,  and  the  smooth  glistening  surface  of  the  visceral  peritoneal  covering 
of  the  tumor  recognized,  the  surgeon  may  be  satisfied  that  the  abdominal  cavity  has  been 
fairly  opened  and  the  tumor  exposed  ;  and,  when  the  ovarian  cyst  on  each  respiratory  act 
is  seen  to  move  freely  within  the  abdomen,  there  is  a  strong  probability,  if  not  certainty, 
that  the  tumor  is  free,  and  the  complication  of  adhesion  is  not  likely  to  be  severe  ;  for, 
when  the  tumor  is  fixed  to  the  abdominal  walls,  this  mobility  of  the  cyst  is  not  present  ; 
and  fibrous  or  fibro-cystic  tumors  of  the  ovary  or  uterus  usually  have  a  fleshy  or  muscular 
appearance.    It  will  be  well,  therefore,  to  consider  how  these  adhesions  are  to  be  treated. 

They  may  present  themselves  on  the  completion  of  the  abdominal  incision  in  two  forms. 
First,  as  forming  a  complete  and  compact  union  between  the  peritoneal  covering  of  the 
cyst  and  the  abdominal  peritoneum  ;  secondly,  as  loose  and  fibrous  connective  bands  ;  and 
thirdly,  as  visceral  adhesions. 

When  a  firm  and  compact  union  exists  between  the  cyst  and  the  abdominal  peritoneal 
membrane,  the  surgeon  will  have  lost  his  chief  guide  as  to  the  depth  of  his  abdominal 
section,  and,  under  these  circumstances  he  may  experience  some  difficulty  in  deciding 
whether  the  abdominal  cavity  has  been  opened  or  not ;  he  must  consequently  be  careful 
in  his  procedure,  for  he  is  not  far  from  the  possibility  of  perpetrating  a  fatal  error — the 


OX  OVARIOTOMY. 


749 


separation  of  the  parietal  peritoneum  from  its  muscular  connections;  but  this  error,  how- 
ever,  can  be  avoided  by  merely  extending  the  abdominal  incision  upwards,  until  the 
distinct  line  of  separation  between  the  cyst-wall  and  the  abdominal  peritoneal  membrane 
is  clearly  seen.  [At  the  umbilicus  the  distinction  can  readily  be  made.]  The  next  step 
of  the  operation  consists  in  the  breaking  down  of  adhesions,  which  may  be  done  by  the 
careful  introduction  of  the  finger  between  the  cyst-walls  and  the  parietal  layer  of  perito- 
neum. And  here  some  force  is  perfectly  justifiable,  for  if  the  adhesions  are  confined  to 
the  abdominal  parietes  and  can  be  torn  through,  there  is  rarely  much  subsequent  danger  to 
be  apprehended.  Extreme  care,  however,  is  required  at  this  stage  of  the  operation.  The 
surgeon  should,  by  the  introduction  of  his  finger,  make  out  the  extent  of  the  adhesions 
and  test  their  strength.  If  they  should  be  found  numerous  and  too  firm  for  separation, 
the  operation,  at  this  stage,  had  better  be  abandoned  and  the  wound  closed  ;  or,  should 
many  visceral  adhesions  of  a  firm  character  be  present,  it  would  be  well  to  follow  the  same 
practice,  as  the  latter  are  much  more  dangerous  than  those  merely  attached  to  the  abdo- 
minal walls.  It  is,  indeed,  difficult,  if  not  impossible,  to  describe  with  anything  like 
accuracy  what  extent  or  character  of  adhesions  would  justify  the  surgeon  in  abandoning 
an  operation  once  begun  and  then  closing  a  wound.  The  careful  study  of  reported  cases 
and  experience  alone,  will  enable  him  to  decide  with  certainty  upon  these  points.  Yet, 
as  a  broad  rule  it  may  be  asserted,  that  while  parietal  adhesions  may  be  fearlessly  treated 
when  they  can  be  divided,  those  connecting  the  cyst  with  the  viscera  and  the  pelvis  should 
always  be  regarded  with  alarm  ;  and  that  the  amount  of  force  permissible  in  the  treatment 
of  the  former  class  of  cases  would  be  quite  inexcusable  when  the  viscera  are  concerned. 
Wells's  method  of  emptying  the  parent  cyst,  passing  one  hand  into  its  interior,  grasping 
its  back  and  inverting  it,  the  back  part  of  the  cyst  being  withdrawn  through  the  opening 
made  in  its  front,  is  an  excellent  one. 

The  fear  of  hemorrhage  from  the  lacerated  adhesions  should  always  be  present  to  the 
surgeon,  and  the  torn  surface  should  be  carefully  examined  with  a  view  to  the  arrest  of 
any  bleeding. 

Omental  adhesions  should  be  particularly  examined  with  care  and  torn  through  with 
caution,  for  they  are  very  vascular  and  cannot  be  treated  with  too  much  consideration. 
As  a  rule,  they  should  be  divided  and  secured  with  a  fine  ligature  of  silk  or  carbolized 
catgut.    Their  forcible  separation  is 

always  bad.    Spencer  Wells's  forceps  Fig.  4G3. 

(Fig.  409)  for  holding  the  omentum  ^ 

whilst  the  surgeon  secures  the  vessels  v?V\f/  /^^^^V 

is  invaluable.    Firm  band-like  adhe-  ^^g/        \^  )jj 

sions  may  be  similarly  treated.    The     CJZ2iZZZ^7      ' "     "'         -  -  —  

ends  of  each  ligature  may  be  cut  off     f^^pgggjgSS^^  Q         ^      ; -    —   ^ 

and  the  knot  left  in.  ~~ 

When  the  incision  has  been  made 
and  no  evidence  that  adhesions  exist  omental  clamp  forceps, 

between  the  cyst  and  the  internal 

abdominal  walls,  it  appears  to  be  an  unnecessary  practice  for  the  operator  to  introduce  his 
hand  into  the  abdominal  cavity  with  the  view  of  learning  whether  they  exist  or  not. 
Adhesions  in  front  must  necessarily  be  broken  down,  which  can  generally  be  effected  by 
the  finger  of  the  operator  introduced  at  the  margin  of  the  wound;  and,  as  the  cyst  empties, 
these  adhesions  are  necessarily  brought  forward,  but  when  they  do  not  exist,  the  peri- 
toneum escapes  even  the  touch  of  the  hand  of  the  operator.  In  complicated  and  excep- 
tional examples  of  this  operation  it  is  clear,  that  this  practice  cannot  be  followed,  but  in 
the  more  ordinary  and  simple  cases  it  is  most  applicable.  In  many  examples,  which  have 
come  into  my  hands,  the  value  of  this  advice  has  been  well  proved,  for  in  them  the  peri- 
toneum was  touched  only  by  the  knife  and  needle. 

The  treatment  of  the  pedicle. — If  there  be  one  thing  more  than  another  in 
the  practice  of  ovariotomy  which  presses  for  a  solution,  it  is  the  treatment  of  the  pedicle, 
for  the  practice  of  different  surgeons  on  this  point  varies  extremely,  and  the  multiplicity 
of  methods  is  most  confusing.  In  France,  Maisonneuve  twisted  off' the  cyst  by  continued 
torsion,  leaving  the  pedicle  to  fall  back  into  the  abdomen  ;  whilst  Nelaton  preferred  to 
fix  the  pedicle  externally,  and  secure  it  by  means  of  a  common  clamp.  In  Germany, 
Martin  and  Langenbeck  cut  through  the  peritoneal  covering  of  the  pedicle  by  a  circular 
incision,  cut  off  the  tumor,  tied  each  vessel  separately,  and  fixed  the  pedicle  to  the  walls 
of  the  abdomen  by  means  of  a  double  ligature.    Dr.  C.  Clay  fastened  the  pedicle  by  a 
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Spencer  Wells's  clamp. 


double  ligature,  cut  off  the  tumor,  and,  having  allowed  the  pedicle  to  drop  backwards  into 
the  pelvis,  brought  the  ends  of  his  ligatures  out  through  the  lower  ends  of  the  incision. 

Dr.  Tyler  Smith  advised  the  same  treat- 
ment of  the  pedicle  as  Dr.  Clay,  but  dif- 
fered from  him  in  the  important  respect  of 
dropping  both  pedicle  and  ligatures,  which 
are  cut  off  close,  into  the  pelvis ;  the 
wound  should  then  be  closed.  Mr.  S. 
Wells  prefers  to  fix  the  pedicle  externally 
by  means  of  a  clamp  (Fig.  4G4),  [which 
he  has  frequently  modified]  and  Dr.  T. 
Keith  has  adopted  the  same  practice,  al- 
though recent  experience  has  satisfied  him 
of  the  value  of  the  actual  cautery  as  em- 
ployed by  Mr.  B.  Brown  and  Skolberg, 
who  divided  it  by  the  actual  cautery,  and 
allowed  it  to  drop  back  into  the  pelvis.  Atlee  of  America  employs  the  ecraseur.  In  my 
own  practice,  I  have  not  adopted  one  uniform  method,  having  been  influenced  in  my 
decision  by  the  special  peculiarities  of  each  case. 

If  we  refer  to  the  results  of  the  practice  of  different  operators,  who  have  been  in  the 
habit  of  adopting  the  various  plans  to  which  I  have  alluded,  it  will  be  seen  that  good  suc- 
cess has  attended  each.    Upon  the  whole,  the  best  results  possibly  have  attended  the 

practice  of  fixing  the  pedicle  externally. 
[Fig.  465.  [Dr.  Emmet,  of  New  York,  prefers  the  silk 

ligature,  and  returns  the  pedicle.  Others 
use  catgut  for  the  same  purpose.  The  clamp 
used  by  Dr.  T.  G.  Thomas  is  shown  in  the 
figure.] 

The  first  object  which  the  surgeon  has  in 
view  in  the  treatment  of  the  pedicle  is,  to 
prevent  hemorrhage,  and,  in  the  attainment 
of  this  end  he  should  employ  such  means  as 
are  the  least  liable  to  excite,  or  be  followed 
by,  peritoneal  inflammation.  When  expe- 
rience has  decided  upon  a  plan  which  will 
with  certainty  secure  these  two  objects,  the 
one  great  difficulty  which  attends  the  prac- 
tice of  ovariotomy  will  have  been  overcome, 
and  the  mortality  of  the  operation,  doubt- 
less, be  much  diminished.  In  the  infancy  of 
ovariotomy  the  early  operators  treated  the 
pedicle  upon  the  simplest  principles.  They 
secured  it  by  one  or  two  ligatures  and  brought  the  ends  of  the  ligatures  out  of  the 
wound  ;  but  subsequent  experience  has  taught  us,  that  the  fastening  of  the  pedicle  by  one 
ligature  is  dangerous,  and  cannot  be  adopted  with  safety.  It  does  not  attain  even  the  first 
■  object  the  surgeon  ought  to  have  in  view,  namely,  security  from  hemorrhage  ;  while  the 
mortality  of  the  cases  in  which  it  has  been  employed  has  been  very  great.  The  practice 
of  fastening  the  pedicle  by  a  double  ligature,  and  of  bringing  the  ends  out  of  the  wound, 
still  exists,  and  in  Dr.  Clay's  hands  has  proved  successful. 

The  fear  of  exciting  peritonitis  by  the  presence  of  such  a  foreign  body  as  a  double 
ligature  hanging  from  the  wound,  and  the  natural  dread  that  surgeons  entertained  of  evil 
consequences  from  the  decomposition  of  the  extremity  of  the  ligatured  pedicle  within  the 
pelvis,  rendered  the  minds  of  surgeons  satisfied  with  the  practice  just  described,  and 
induced  Mr.  Duffin  to  urge  the  expediency  of  keeping  the  strangulated  stump  of  the 
pedicle  outside  the  wound.  Mr.  Hutchinson  perfected  the  practice  by  the  introduction  ot 
the  clamp.  Up  to  a  recent  date,  this  practice  was  generally  approved,  and,  as  can  be 
seen  by  the  statistics  of  the  different  operators,  it  has  hitherto  borne  good  fruits ;  still,  to 
the  minds  of  reflective  men,  it  was  not  so  satisfactory  as  could  be  wished  ;  the  good  which 
was  evidently  acquired  by  maintaining  the  secured  pedicle  external  to  the  wound  was 
neutralized  in  certain  cases  by  an  undoubted  evil.  When  the  pedicle  was  long  and  nar- 
row, the  method  appeared  to  be  good  and  successful ;  but  when  the  pedicle  was  short  or 
broad,  many  bad  effects  became  perceptible — evils  which  could  only  be  attributed  to  the 
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traction  upon  the  uterus  and  its  appendages  from  their  pelvic  position.  It  was  thus, 
therefore,  that  other  plans  of  treatment  were  looked  for,  by  which  this  traction  on  the 
pedicle  could  be  obviated,  and  yet  security  from  hemorrhage  guaranteed. 

The  plan  of  treatment  which  naturally  suggested  itself  was  the  dropping  in  of  the 
pedicle  with  the  divided  ligature,  and  this  was  first  done  in  182'J  by  David  Rogers,  of 
New  York,  wlio,  in  removing  an  ovarian  tumor,  applied  a  ligature  to  the  pedicle,  cut 
short  both  extremities  of  the  ligatures,  returned  the  pedicle  into  the  abdomen,  and  closed 
the  external  wound.    His  patient  made  a  good  recovery. 

This  plan  of  treatment  did  not  meet  with  general  approval.  It  was  too  bold  and  incon- 
sistent with  all  past  experience  and  professional  prejudices,  and  fell  to  the  ground.  It 
was  repeated  at  intervals  by  other  surgeons  with  tolerable  success,  and  has  now  gained  a 
strong  hold  on  the  professional  mind,  and  bids  fair  to  become,  in  certain  cases,  a  more 
general  practice.  I  may  mention  here  that  Sir  B.  Brodie  had  some  confidence  in  this 
practice,  for  in  1843,  when  discussing  the  case  upon  which  Mr.  Aston  Key  had  operated 
without  success,  at  Guy's  Hospital,  he  expressed  his  belief,  that  the  right  treatment  of 
the  pedicle  was  to  drop  it  in  and  close  the  wound,  and  that  if  success  could  be  secured,  it 
would  be  by  such  means.  I  make  this  statement  on  the  authority  of  Dr.  Oldham,  who 
heard  the  remark. 

In  a  fatal  case  recorded  by  Dr.  Peaslee  in  the  'American  Journal  of  Medical  Sciences,' 
July,  18G5,  in  which  this  practice  was  adopted  and  death  followed  the  operation  on  the 
seventeenth  day,  the  extremity  of  the  pedicle  was  found  to  be  atrophied,  but  not  slough- 
ing, and  the  ligature  was  covered  with  an  exudation  of  lymph  which  had  already  become 
somewhat  organized.  In  a  case  occurring  in  my  own  practice,  the  pedicle  was  secured 
with  a  carbolized  catgut  ligature  which  was  cut  short  and  dropped  in,  and  when  the 
patient  died  a  year  subsequently,  from  some  other  cause  than  the  disease,  no  traces  of  the 
ligature  were  visible,  nor  even  an  adhesion,  the  fimbriated  end  of  the  divided  pedicle 
being  free.  In  our  profession,  however,  a  theory  when  once  established  rapidly  develops, 
and  a  practice  which  is  based  on  a  received  principle  soon  improves.  The  professional 
mind  having  realized  the  fact  that  the  pedicle  of  an  ovarian  tumor  might  witli  safety  be 
strangled  by  a  ligature,  dropped  into  the  abdomen,  and  the  wound  closed  ;  and,  having 
been  taught  by  the  results  of  experience  that  the  strangled  extremity  of  the  pedicle  did 
neither  decompose  nor  set  up  any  peritoneal  mischief,  looked  out  for  some  other  plan  of 
treatment  by  which  the  presence  of  the  foreign  body,  the  ligature,  might  be  done  away 
with.  /As  a  result,  the  division  of  the  pedicle  by  the  ecraseur  was  tried,  while  that  by 
the  actual  cautery  has  been  introduced.  The  use  of  the  cautery  is  a  bold  practice,  and 
has  the  advantage  of  past  experience  in  its  favor,  since  from  the  earliest  times  the  hot 
iron  has  been  a  favorite  means  of  arresting  hemorrhage,  even  from  large  vessels.  In  the 
veterinary  art  it  is  also  still  constantly  employed.  Mr.  Baker  Brown,  to  whom  the  credit 
of  its  application  is  unquestionably  due,  informs  us  that  his  experience  of  this  form  of 
practice  is  very  good,  and  that  of  Skblberg  of  Stockholm  is  certainly  startling.  But 
hemorrhage  at  times  follows  the  practice  and  renders  it  uncertain.  I  have  lost  two 
patients  from  this  cause.  [An  analysis  of  cases  of  complete  intra-peritoneal  ligature  in 
ovariotomy  will  be  found  in  '  St.  Bartholomew's  Hospital  Reports'  for  1878.  This  paper 
is  especially  valuable,  because  it  gives  the  results  of  post-mortem  examination  of  the 
pedicles  so  treated.  Mr.  Doran,  the  author,  considers  the  ligature  preferable  to  the  clamp, 
and  believes  that  death  in  the  cases  examined  was  seldom,  if  ever,  due  to  the  method  of 
securing  the  pedicle.] 

On  the  whole,  the  evidence  seems  to  indicate  that  the  practice  is  good  in  certain  cases 
— that  in  short,  fleshy,  and  broad  pedicles,  the  cautery  is  efficient,  but  that  in  the  long 
and  thin  it  is  unnecessary,  other  treatment  being  more  applicable.  More  facts,  however, 
are  required  before  the  cautery  can  be  generally  received  into  practice,  although  by  means 
of  the  cautery,  aided  by  the  crushing  of  the  extremity  of  the  pedicle,  safety  may  be 
found  even  in  extreme  cases. 

What,  then,  it  may  be  asked,  is  the  right  treatment  of  the  pedicle  of  an  ovarian 
tumor  ?  Is  it  always  to  be  secured  by  one  method  ?  and  if  not,  under  what  circumstances 
is  the  plan  to  vary  ? 

Going  back  to  past  experience  we  have  ascertained  that  if  the  pedicle  is  to  be  tied,  it 
should  he  in  at  least  two  places  ;  and  that  all  traction  on  the  pedicle,  and  as  a  consequence 
on  the  uterus,  is  to  be  regarded  with  apprehension,  and,  therefore,  to  be  avoided.  We 
have  learnt  that  the  pedicle  may  be  ligatured  in  two  or  three  parts,  dropped  back  into 
the  pelvis,  and  that  the  ends  of  the  ligatures  may  be  left  hanging  from  the  wound  with  a 
good  result  ;  and  that  the  pedicle  may  also  be  fastened  externally  by  means  of  a  clamp 
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with  equal  success.  But  we  have  also  ascertained  that  good  success  is  gained  by  drop, 
ping  the  pedicle  into  the  abdomen,  after  its  division  by  the  crushing  clamp  and  cautery, 
after  it  has  been  ligatured  in  two  or  more  portions  and  the  ends  of  the  ligature  been 
cut  off. 

It  would  appear,  as  far  as  present  experience  goes,  that  in  the  case  of  long  pedicles,  the 
best  practice  is  to  fix  them  externally  by  means  of  a  clamp  ;  with  short  and  broad  pedicles 
in  which  the  vessels  are  usually  small  the  cautery  may  be  employed  ;  or,  the  pedicles  liga- 
tured in  two  or  more  parts  with  stout  silk,  the  ends  of  the  ligatures  cut  off,  the  stump 
dropped  in,  and  the  wound  afterwards  closed. 

If  subsequent  experience  proves  that  the  cautery  is  to  be  relied  on,  whether  aided  or 
not  by  other  means,  we  shall  doubtless  have  discovered  a  plan  of  treatment  which  bids 
fair  to  do  more  for  ovariotomy  than  any  other  improvement  of  modern  times.  Hitherto 
it  has  been  in  the  treatment  of  short  and  broad  pedicles,  the  class  of  cases  for  which  the 
actual  cautery  is  now  proposed,  that  ovariotomists  have  experienced  so  much  difficulty; 
but  at  present  the  practice  can  hardly  be  said  to  have  }ret  arrived  at  any  state  of  certainty. 

In  tli is  treatment  of  adhesions,  our  practice  should  be  governed  by  like  principles. 
When  they  are  slight,  they  may  be  broken  down  ;  when  strong,  they  may  be  divided  or 
ligatured,  or  perhaps  destroyed  by  the  cautery.  When  large  vessels  exist,  they  must  be 
tied  until  the  crushing  and  cauterizing  plan  of  treatment  has  been  perfected.  But  let  no 
risk  be  run,  let  the  ligature  be  applied,  and  their  ends  cut  off,  rather  than  incur  any  chance 
of  bleeding. 

On  sponging  out  the  pelvis. — The  tumor  having  been  removed  and  the  pedicle 
secured,  it  will  be  well  to  examine  the  opposite  ovary,  to  be  sure  of  its  healthiness,  and 
then  to  turn  attention  to  the  presence  of  the  fluid  or  blood  that  may  have  escaped  into 
the  pelvis  during  the  operation.  If  the  fluid  of  the  ovarian  cyst  has  been  of  the  serous 
kind,  and  the  evidence  of  the  extravasation  of  blood  into  the  abdomen  is  purely  negative, 
there  will  be  little  or  no  need  of  running  the  risk  of  irritating  the  peritoneum  or  pelvic 
organs  by  the  application  of  a  sponge  ;  for  the  thin  serous  fluid  of  ovarian  cysts  is  readily 
absorbed,  and  the  presence  of  a  little  blood  of  small  consequence,  since  we  know  from 
experience  that  blood  may  be  extensively  effused  into  a  joint  and  no  evil  follow,  as  it  may 
into  the  cellular  tissue  of  a  part  and  yet  be  absorbed.  Obstetricians  will  also  readily  recall 
cases  in  which  blood  has  been  effused  into  the  peritoneal  cavity  without,  of  necessity,  any 
serious  result.  A  sponge  must  not,  therefore,  be  applied  to  the  delicate  surface  of  the 
peritoneum  without  good  reason,  and,  where  the  fluid  of  the  ovarian  cyst  has  been  simply 
serous,  and  no  evidence  of  the  effusion  of  blood  in  any  quantity,  there  is  no  need  to  use  a 
sponge.  When  required,  it  should  be  new,  of  the  softest  kind,  and  well  warmed,  two  or 
more  dips  into  the  pelvis  being  carefully  made,  to  free  the  cavity  from  all  foreign  matter. 
The  sponge  is  far  preferable  to  flannel,  for,  when  properly  cleansed  and  soft,  it  is  quite 
unirritating,  and  not  so  likely  as  flannel  to  leave  any  foreign  matter  behind.  The  sponge, 
however,  should  always  be  carefully  employed  when  there  has  been  any  escape  of  mucus 
or  other  thick  ovarian  fluid,  and  when  much  blood  has  been  effused  ;  indeed,  in  those 
cases,  much  care  is  required  to  cleanse  the  pelvis  and  abdominal  cavity  from  all  such  irri- 
tating materials.  The  number  of  sponges  and  forceps  employed  should  always  be  counted 
before  and  after  the  operations  for  obvious  reasons.  [These  articles  have  been  carelessly 
left  in  the  abdomen,  and  the  sutures  applied.] 

Treatment  of  the  wound  The  operation  completed,  the  pelvis  cleansed,  the 

opposite  ovary  examined,  and  all  signs  of  hemorrhage  absent,  the  surgeon  may  then  pro- 
ceed to  the  closure  of  the  wound.  He  should  do  this  by  means  of  deep  and  superficial 
sutures,  and  he  may  use  silk  or  silver  sutures  according  to  fancy.  In  my  early  operations 
I  preferred  silver  sutures  which  I  have  now  discarded,  as  I  do  not  find  them  less  irritating 
than  silk,  and,  in  their  removal,  they  are  more  liable  to  scratch  and  tear  the  tissues 
through  which  they  are  drawn  than  the  fine  white  plait,  sold  by  fishing-tackle  makers, 
which  I  am  now  in  the  habit  of  employing.  These  sutures  should  be  inserted  at  intervals 
of  an  inch,  and  include  the  muscles,  and  peritoneum  ;  intermediate  superficial  sutures 
being  inserted  through  the  skin.  When  union  has  taken  place,  they  should  be  removed, 
any  time  between  three  and  six  days  being  suitable.  When  repair  has  taken  place,  no 
object  is  gained  by  leaving  them  in  situ ;  they  are  then  foreign  bodies,  and  should  be 
removed. 

Drainage-tubes. — In  all  complicated  cases  where  the  peritoneum  has  been  much  involved 
and  there  is  a  probability  of  hemorrhage  or  serous  exudation,  the  introduction  of  a  drain- 
age tube  at  the  lower  angle  of  the  wound  should  be  followed.  One  made  of  glass  is  better 
than  the  india-rubber. 
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The  after-treatment  "Whenever  a  patient  has  taken  chloroform  or  any  anaes- 
thetic mixture,  it  is  wise  to  keep  the  stomach  as  quiet  as  possible,  and  as  the  benefit  of  an 
opiate  after  the  operation  is  always  great,  it  is  wise  to  administer  it  by  the  rectum.  In 
abdominal  operations,  this  practice  is  of  great  value,  and,  for  some  years,  I  have  been 
accustomed  to  give  a  half  grain  of  morphia  suppository  after  every  ovarian  operation,  as 
well  as  after  others  of  hernia,  ruptured  perineum,  &c.  The  suppository  should  be  admin- 
istered before  the  patient  has  recovered  from  the  effects  of  the  anaesthetic,  and  care  should 
be  taken  that  it  be  passed  well  into  the  rectum.  If  pain  appear,  the  suppository  may  be 
repeated,  but  it  is  rarely  necessary  to  administer  it  more  than  once  a  day,  at  bedtime. 
The  patient's  room  should  be  kept  cool  and  airy,  as  in  other  cases  of  operation.  For  the 
first  two  days,  milk  or  barley  water  form  generally  the  chief  diet ;  but  should  sickness 
supervene  as  a  result  of  chloroform,  ice  and  milk,  or  ice  and  soda  water  should  be  admin- 
istered ;  and  everything  should  be  cold.  If  it  continues,  food  ought  to  be  given  two  or 
three  times  a  day  by  the  rectum.  As  soon  as  the  stomach  will  admit,  fresh  meat,  brandy, 
and  wine  ought  carefully  to  be  given,  the  object  being  in  these  cases,  as  in  all  others  of 
general  surgery,  after  the  first  three  days,  to  keep  up  the  powers  of  the  patient,  and  so 
enable  nature  to  complete  the  cure.  The  application  of  an  ice  bag  to  the  abdomen  I  have 
found  of  great  advantage,  and  an  ice  cap  to  the  head  when  the  temperature  rises.  [Dr. 
T.  G.  Thomas  favors  the  application  of  cold  to  the  trunk  after  ovariotomy,  if  the  tempera- 
ture becomes  elevated,  and  uses  for  the  purpose  the  "  fever-cot,"  which  is  so  arranged  that 
cold  water  effusions  can  be  resorted  to  without  disturbing  the  patient.1]  The  urine  ought 
to  be  drawn  off  periodically  by  the  catheter,  and  when  the  bowels  require  relief,  their 
action  should  be  rendered  easy  by  the  use  of  enemata.  The  bladder  should  never  be 
allowed  to  become  distended,  nor  the  bowels  be  left  loaded  too  long. 

On  the  use  of  opium  a  few  remarks  remain  to  be  made,  for  upon  this  point  the  practice 
of  surgeons  appears  to  be  undergoing  a  change.  In  the  early  operations  of  ovariotomy  it 
was  extensively  employed,  and  at  the  present  time,  some  are  still  free  with  its  use,  but 
there  is  good  reason  to  believe,  that  in  this  operation  as  in  others,  a  very  free  administra- 
tion of  the  drug  in  every  case  is  not  attended  by  such  good  results  as  could  be  wished ;  and 
that  in  a  patient  under  its  full  influence,  a  wound  does  not  repair  so  rapidly  and  favorably 
as  in  another  where  natural  processes  are  allowed  to  progress  without  interference.  Opium 
carefully  given  to  allay  pain  and  cause  sleep,  is  a  drug  upon  the  value  of  which  there  can- 
not be  a  doubt,  but  opium  administered  with  sufficient  freedom  to  bring,  and  repeated 
often  enough  to  maintain,  a  patient  under  its  influence,  is  a  drug  the  use  of  which  a  sur- 
geon should  be  on  his  guard.  In  ovarian  cases  it  ought  not  to  be  given  in  larger  quanti- 
ties than  sufficient  to  allay  pain  and  secure  sleep.  A  patient  should  not  be  kept  under  its 
full  influence,  unless  there  are  specific  reasons  for  it.  It  is  best  administered  by  the  bowel, 
being  less  liable  to  cause  injurious  effects,  and  more  likely  to  produce  good,  since  it  is 
absorbed  as  rapidly  by  the  rectum  as  by  the  stomach,  and  in  abdominal  operations,  it  tends 
much  to  maintain  that  requisite  quiescence  of  intestinal  actions  which  in  all  such  cases  is 
so  desirable.  In  my  own  practice  I  have  been  accustomed  for  some  years  to  administer 
opium  by  the  bowel  in  preference  to  the  stomach,  in  all  cases  of  abdominal  surgery. 

After  the  operation  of  ovariotomy,  patients  may  become  pregnant.  Many  of  mine 
have  done  so,  and  in  one  case  recorded  in  the  '  Gaz.  Med.  de  Paris,'  1873,  a  patient  had 
twins,  one  male  and  the  other  female. 

Ovariotomy  may  even  succeed  when  performed  upon  a  pregnant  woman.  Mr.  Spencer 
Wells  has  reported  nine  such  operations  with  eight  recoveries.  In  five  of  the  nine  cases 
pregnancy  preceded  and  living  children  were  born  after  natural  labor,  and  in  all  these, 
the  operation  was  performed  within  the  fourth  month.  In  the  other  cases  a  miscarriage 
occurred. 

On  the  treatment  of  suppurating  ovarian  cysts  When  an  ovarian  tumor 

is  breaking  down  and  undergoing  disorganizing  or  suppurative  changes,  whether  spontane- 
ously or  after  tapping,  it  has  been  already  stated  that  it  is  the  surgeon's  duty  to  interfere, 
and  to  remove  what  is  a  serious  source  of  constitutional  irritation,  and  which,  if  left  to 
itself,  must  to  an  almost  certainty  destroy  life.  This  should  be  done  by  means  of  an  ex- 
ploratory operation.  When  the  tumor  can  be  removed  as  a  whole,  so  much  the  better; 
but,  when  it  has  contracted  such  adhesions  with  the  parts  around  as  to  be  practically 
immovable,  as  much  of  the  tumor  should  be  turned  out  of  the  parent  cyst  as  possible,  and 
'lie  cyst  itself  stitched  to  the  margins  of  the  wound,  the  suppurating  cavity  being  well 
washed  out  once  or  twice  daily,  and  a  drainage  tube  left  in.    I  have  recorded  an  excellent 
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example  of  this  practice  in  4  Guy's  Hosp.  Rep.'  for  18G8,  where  a  woman,  ret.  34,  was 
successfully  treated  by  these  menus  ;  and  more  recently,  in  1874,  I  removed  a  suppurating 
ovarian  cyst  associated  with  acute  peritonitis  with  a  successful  result. 

[Vaginal  Ovariotomy  has  been  adopted  in  a  few  cases  where  the  tumor  was  small 
and  tree  from  adhesions.] 

[Battey's  operation,  oophorectomy,  and  normal  ovariotomy  are  the  terms  em- 
ployed to  designate  the  removal  of  the  ovaries,  when  there  is  no  marked  disease,  for  the 
purpose  of  causing  cessation  of  menstruation.  The  operation  was  first  performed  by  Hegar, 
but  Battey,  of  Georgia,  placed  the  procedure  in  such  a  favorable  light,  that  the  profession 
have  accepted  it  as  an  advisable  operation  in  certain  cases,  and  have  given  it  his  name.  The 
ovaries  may  be  removed  by  the  abdominal  or  vaginal  section,  though  the  former  seems  to 
be  preferable.  Dr.  Munde1  gives  a  list  of  120  cases  with  28  deaths,  or  22.6  per  cent, 
mortality.  Oophorectomy  has  been  done  to  relieve  hemorrhage  accompanying  uterine 
fibroids,  and  as  a  means  of  treatment  in  epilepsy  supposed  to  be  due  to  ovarian  irritation. 
The  status  of  the  operation  is  still  uncertain,  though  it  has  many  able  advocates :  such  as 
Sims,  of  New  York  ;  Goodell,  of  Philadelphia ;  and  Hegar,  of  Freiburg  J.  B.  R.] 

Extirpation  of  the  Uterus. 

This  operation,  extirpation  for  fibro-cystic  disease  and  fibrous  tumors  filling  the  abdo- 
minal cavity,  is  one  that  will  probably  become  more  frequent  as  time  progresses ;  but, 
under  any  circumstances  the  operation  ought  not  to  be  undertaken  until  the  tumor  has 
acquired  such  dimensions  as  to  threaten  life,  or  to  render  what  remains  of  it  miserable. 
These  tumors  have  often  been  mistaken  for  ovarian  and  operated  upon  as  such,  the  mistake 
in  diagnosis  having  only  been  discovered  during  the  operation.  As  a  rule,  they  are  slow  in 
their  growth,  solid  in  their  nature,  and  low  down  in  their  pelvic  position.  They  usually 
also  attack  women  at  a  later  period  of  life  than  ovarian  tumors.  In  1873,  I  removed  a 
fibrous  tumor  the  size  of  a  large  cocoa-nut  from  the  right  cornu  of  the  uterus  at  the  same 
time  that  I  removed  a  large  ovarian  tumor  from  the  left  ovary.  The  lady  was  a?t.  51,  and 
recovered. 

The  fibro-cystic  uterine  tumors,  however,  often  present  all  the  external  features  of  the 
more  solid  ovarian,  and  cannot  be  diagnosed,  more  particularly  when  a  pelvic  examination 
reveals  but  little.  When  the  uterus  can  be  made  out  to  form  part  of  the  tumor,  and  to 
move  with  it ;  when  the  uterine  sound  can  be  passed  freely  into  the  cavity  of  the  uterus, 
and  be  made  to  extend  far  beyond  its  normal  distance  ;  when  at  each  monthly  period  the 
flow  is  profuse  ;  when  the  tumor  is  fixed  well  in  the  pelvis,  and  the  abdominal  veins,  &c,  are 
turgid  from  its  mechanical  pelvic  pressure,  something  more  than  a  suspicion  of  its  fibro- 
cystic nature  may  be  formed  ;  but  when  none  of  these  symptoms  are  present,  the  diag- 
nosis cannot  be  made  with  certainty. 

The  operation  of  extirpation  of  the  uterus  has  been  performed  with  success  by  Clay  of 
Manchester,  Storer  of  Boston,  Koeberle  of  Strasburg,  Keith  of  Edinburgh.  Wells, 
Thornton,  Davies  Colley,  and  myself.  My  own  case  was  in  the  person  of  Miss  M.,  xt. 
26.  The  tumor  had  been  growing  for  three  years,  and  for  this  she  had  been  under  the 
care  of  Dr.  Oldham,  who  believed  the  case  to  be  one  of  ovarian  disease.  He  sent  her  to 
me  for  operation.  On  May  19,  1871,  I  operated,  and,  finding  the  uterus  and  both  ovaries 
diseased,  I  removed  the  whole,  fixing  its  base  with  a  large  clamp.  An  uninterrupted 
recovery  took  place.    Full  particulars  will  be  found  in  the  'Trans,  of  Obstet.  Soc.,'  1873. 

I  have  operated  on  three  other  cases,  but  not  successfully,  one  patient  dying  from  hemor- 
rhage caused  by  the  rupture  of  a  pelvic  vein,  and  the  others  from  the  shock  and  peritonitis. 
In  two,  I  removed  the  uterus  and  its  tumors  by  means  of  the  chain  ecraseur  made  by 
Meyer,  of  Great  Portland  Street,  and  I  believe  this  to  be  the  best  instrument  for  the 
purpose.  The  chain  should  be  passed  well  round  the  base  of  the  growth,  and  screwed  up 
slowly. 

Mr.  Spencer  Wells  prefers  a  stout  pin  about  the  size  of  a  penholder,  around  which  a 
figure-of-8  ligature  is  passed,  the  two  together  acting  as  a  clamp. 

This  operation  is  the  gravest  that  the  surgeon  can  undertake,  the  shock  to  the  system 
being  far  greater  than  in  ovariotomy.  A  good  account  of  the  cases  done,  up  to  1866, 
will  be  found  in  the  '  American  Journ.  of  Med.  Sciences,'  for  January.  1866. 

[Caesarean  section. — This  operation  for  saving  the  mother  and  child  in  cases  of 
deformity  of  the  pelvis,  or  for  rescuing  the  child  when  sudden  death  of  the  parent  has 

['  American  Journal  of  Obstetrics,  January,  1880.] 
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occurred,  really  belongs  to  the  domain  of  obstetrics.  Porro's  operation,  the  removal  of 
the  uterus  after  the  child  has  been  thus  delivered,  is  also  properly  considered  in  works 
treating  of  this  department  of  medical  science.  An  abdominal  incision  is  made  as  in 
ovariotomy  in  both  operations  and  the  subsequent  steps  taken  as  indicated.  The  statistics 
of,  and  the  best  methods  to  be  adopted  in,  both  operations  will  be  found  fully  discussed  in 
the  elaborate  papers  of  Dr.  R.  P.  Harris,  contained  in  the  1  American  Journal  of  Medical 
Sciences'  for  1879-1880.  Dr.  E.  Richardson,  of  Philadelphia,  has  recently  performed 
the  Porro  operation,  and  saved  both  mother  and  child. 

Gastro-elytrotomy. — This  operation  is  called  for  in  certain  cases  where  Cesarean 
section  or  craniotomy  would  otherwise  have  to  be  performed  in  order  to  save  the  life  of 
the  mother  or  child,  or  both.  It  was  performed  by  Ritgen  in  1820,  who  is  said  to  have 
been  the  earliest  operator.  It  has  been  revived  of  late  by  Dr.  T.  G.  Thomas,1  and  to 
whom  is  due  all  credit,  for  he  was  not  cognizant  of  the  earlier  history  of  the  operation. 
The  object  of  the  operation  is  to  deliver  the  child  through  an  opening  made  in  the  abdomen 
and  upper  part  of  the  vagina,  when  impending  death  of  the  mother  during  gestation,  or 
obstruction  to  natural  delivery  during  parturition,  renders  birth  by  the  natural  passages 
impossible.  It  is  properly  laparo-elytrotomy,  and  not  gastro-elytrotomy.  The  incision 
is  made  parallel  to  Poupart's  ligament,  and  about  three-quarters  of  an  inch  above  it, 
from  the  spine  of  the  pubes  to  the  anterior  superior  spine  of  the  ilium.  When  the  peri- 
toneum is  reached  it  is  pushed  off,  as  in  ligation  of  the  common  iliac,  and  the  vagina 
opened  close  to  the  neck  of  the  uterus.  This  step  is  facilitated  by  pushing  the  vagina 
upward  with  a  sound  introduced  from  below.  The  mouth  of  the  uterus  is  next  made  to 
present  to  the  opening  in  the  abdomen  and  vagina,  and  the  child  is  extracted.  The 
special  precautions  to  be  taken  and  the  details  of  the  operation  will  be  found  discussed  in 
obstetrical  treatises  J.  B.  R.] 


THE  SURGERY  OF  THE  MUSCULAR  AND  OSSEOUS 

SYSTEMS. 


CHAPTER  XXVIII. 

AFFECTIONS  -OF  THE  MUSCLES  AND  TENDONS. 
Contusions. 

Contusions  of  muscles,  as  of  other  parts,  may  occur,  and  when  severe  may  be  followed 
not  only  by  want  of  power,  but  by  absolute  wasting.  Thus,  in  1863,  I  saw  a  man,  a  t. 
41,  who,  five  months  before,  received  a  severe  contusion  of  the  left  deltoid  muscle  from  a 
fall  upon  the  shoulder,  and,  as  a  consequence,  the  muscle  had  completely  atrophied, 
although  there  was  no  loss  of  sensation  over  the  muscle,  and  in  all  other  respects,  the  limb 
was  normal. 

When  wasting  takes  place,  the  muscle  should  be  stimulated  by  galvanism  before 
degeneration  has  proceeded  too  far.  When  due  to  the  want  of  nerve  force,  there  is  little 
hope  of  any  good  result  being  obtained  under  any  treatment. 

Subcutaneous  rupture  of  muscle  to  a  slight  degree,  is  far  from  being  uncom- 
mon, particularly  of  the  deltoid,  but  its  complete  rupture  is  very  rare.  In  most  cases  of 
strains,  some  rupture  of  a  muscle  takes  place,  which  often  shows  itself  by  the  effusion  of 
blood  into  the  part. 

At  times,  a  muscle  is  torn  across  by  over-action,  as  in  tetanus,  the  rectus  abdominis 
being  that  most  frequently  affected,  but  the  psoas  has  been  said  by  Mr.  Earle  to  be  so 


[•  American  Journal  of  Obstetrics,  1871.] 
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injured.  Sedillot  reports,  that  out  of  twenty-eight  cases  of  ruptured  muscle,  thirteen 
occurred  at  its  point  of  juncture  with  the  tendon.  He  says  also,  that  rupture  occurs  only 
in  some  involuntary  action  of  the  muscle,  or.  when  it  is  taken  unawares.  In  1859,  I 
attended  a  man,  ret.  21,  who  ruptured  the  left  rectus  abdominis  above  the  umbilicus,  when 
jumping  with  some  bricks  in  his  hand.  He  was  collapsed  after  the  accident,  and  when  I 
saw  him  the  next  day,  the  two  ends  of  the  muscle  were  so  far  asunder  as  to  allow  the 
fingers  to  be  placed  between  them.  In  1863  I  also  attended  a  man,  ast.  65,  who,  when 
lifting  a  cask  with  his  body  bent,  felt  an  acute  pain  in  the  posterior  part  of  one  thigh,  "as 
if  he  had  been  struck  with  a  potato  ;"  he  fell  forward,  and  was  unable  to  walk.  When  I 
saw  him  two  days  after  the  accident,  the  semi-membranosus  muscle  had  clearly  been 
divided  at  its  origin  from  the  tuber  ischii ;  the  body  of  the  muscle  could  be  felt  as  a  loose, 
fleshy  mass,  and  below  the  tuberosity  of  the  ischium,  a  marked  deficiency  was  present.  I 
have  also  the  notes  of  a  case  of  complete  laceration  of  the  extensor  triceps  muscle  of  the 
thigh  above  the  patella,  in  a  railway  inspector,  who  said  that  it  gave  way  with  a  report 
on  his  attempting  to  start  off  suddenly  for  a  run.  In  this  case  there  was  great  effusion  of 
blood  into  the  part  within  a  few  hours,  which  had  subsided  after  the  application  of  ice, 
the  separation  of  the  muscle  from  the  patella  being  very  distinct.  In  drawing  (Fig.  466), 
rupture  of  the  rectus  femoris  is  illustrated,  and  was  taken  from  a  male  patient,  ret.  42. 

[In  a  case  recently  observed  where  the  quadriceps  extensor  femoris  was  torn  from  the 
patella,  the  union  that  took  place  was  good,  and  the  patient  could  walk  up  and  down 
stairs  almost  perfectly.  After  the  injury  had  been  found,  however,  that  part  of  the  vastus 
externus  retained  its  attachment  to  the  patella.] 


Fig.  466. 


Rupture  of  rectus  femoris  just  above  patella  in  a  man,  set.  42. 


Minor  degrees  of  laceration  of  muscles  are  of  common  occurrence,  and  often  followed 
for  many  months  by  pain,  stiffness,  and  want  of  power  in  the  part,  the  pain  disappearing 
for  a  time  to  reappear  on  any  over-action  of  the  weakened  muscle.  These  pains  are  often 
called  rheumatic. 

Mr.  Poland  records  in  his  '  Fothergillian  Prize  Essay'  two  cases  of  complete  rupture  of 
the  rectus  abdominis  muscle  in  the  hypogastric  region,  so  that  the  finger  could  be  laid  in 
the  dents  between  the  retracted  ends.  Both  occurred  in  the  wards  of  Guy's  Hospital,  and 
in  men  of  advanced  years  suffering  under  organic  disease,  the  one  had  an  advanced  ship; 
of  bladder  and  kidney  mischief  the  sequelae  of  old  stricture,  the  other  was  suffering  from 
a  relapse  after  continued  fever.  In  both,  the  accident  had  been  caused  by  a  fall  across 
the  iron  rods  of  the  bedstead  in  a  vain  attempt  to  rise  and  walk,  and  both  died  a  few 
days  after  the  accident,  when  complete  rupture  of  the  rectus  was  found  in  the  middle  of 
the  hypogastric  region.  Coagulated  blood  was  present  between  the  divided  ends  as  if 
only  just  poured  out.    No  signs  of  repair  existed. 

Treatment. — In  all  cases  of  completely  ruptured  muscle,  the  parts  must  be  relaxed 
in  order  that  the  divided  ends  may  be  made  to  approximate  as  much  as  possible,  and  be 
fixed  at  rest,  so  that  repair  may  not  be  interrupted.  When  much  effusion  of  blood  or 
serum  follows,  ice  may  be  applied  in  a  bag;  and,  when  absorption  has  somewhat  advanced, 
a  stimulating  liniment  hastens  recovery  and  gives  comfort.  When  these  are  not  attended 
to,  repair  cannot  go  on ;  indeed,  as  a  consequence  of  neglect,  suppuration  is  by  no  means 
a  rare  result,  as  is  seen  in  psoas  abscess.  When  the  laceration  has  been  complete,  perma- 
nent weakness  will  remain,  and,  when  the  abdominal  muscles  are  at  fault,  some  hernial 
protrusion  of  the  abdominal  contents  will  take  place.  In  a  man  who  fell  from  a  ship's 
ladder  upon  a  blunt-pointed  iron  bar,  and  had  severe  rupture  of  the  abdominal  muscles 
attached  to  the  anterior  half  of  the  crest  of  the  ilium,  a  large  hernial  protrusion  existed, 
and  I  could  press  my  fist  into  the  opening  through  the  muscles.    In  such  cases  some  arti- 
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ficial  support  is  permanently  needed.  [Mr.  Lister1  has  operated  antiseptically,  and  applied 
sutures  to  a  ruptured  four-headed  extensor.    He  obtained  a  good  result.] 

Compound  laceration  of  muscle — When  muscles  are  lacerated  in  connection 
with  wounds  of  the  soft  parts  covering  them  the  injury  is  grave,  and  the  primary  danger 
of  the  case  as  well  as  the  prognosis  as  to  the  future  use  of  the  part,  turns  upon  the  amount 
of  laceration.    In  compound  fractures,  &c,  this  fact  is  well  known. 

But,  at  times,  muscles  are  torn  out  through  skin  wounds,  or  are  ruptured  at  the  time  of 
the  accident,  and  may  even  hang  out  of  the  wound.  When  this  is  the  case,  the  muscle, 
unless  much  crushed  or  injured,  must  not  be  cut  away  but  replaced  in  position  as  well  as 
possible,  and  to  further  this  end,  the  wound  in  the  soft  parts  may  be  enlarged.  One  of 
the  worst  cases  of  this  kind  I  have  ever  seen  I  attended  with  Dr.  Mason  of  the  Barbican. 
It  was  that  of  a  gentleman,  set.  22,  who,  when  sleep-walking,  fell  a  height  of  forty  feet  out 
of  a  window  on  a  glass  skylight.  Among  other  injuries  he  sustained  a  lacerated  wound  of 
his  right  thigh  and  complete  division  of  the  body  of  the  inner  hamstring  muscles.  When 
I  paw  him,  a  large  mass  of  well-developed  muscle  protruded  from  the  skin  wound.  I 
enlarged  the  opening  in  the  integument  and  carefully  replaced  the  muscle,  keeping  the 
limb  on  a  splint.  In  five  weeks  he  was  convalescent.  A  year  later,  he  had  complete 
movement  of  his  limb.  Entire  tendons  are  sometimes  torn  out  of  a  limb,  and  in  Guy's 
Hospital  Museum  there  is  a  preparation  (1367),  which  includes  the  last  joint  of  the  middle 
finger  with  its  tendon  from  the  flexor  profundus  attached.  It  was  torn  by  a  threshing 
machine,  the  accident  being  followed  by  tetanus,  yet  the  patient  recovered.  In  another 
preparation  (111965)  figured  below  (Fig.  467),  there  is  a  portion  of  thumb  with  the  long 


Fig.  467. 


Thumb,  with  tendons,  &c,  torn  out  by  machinery. 


flexor  and  extensor  and  short  extensor  tendons,  together  with  the  nerves  torn  out  by 
machinery.    It  was  taken  from  a  man,  aet.  17,  who  made  a  good  recovery. 

Dislocation  of  Muscles  and  Tendons. 

There  is  good  reason  to  believe  that  muscles,  like  tendons,  may  be  dislocated,  although 
from  the  way  the  former  are  protected  by  fascia  and  the  latter  by  fibrous  sheaths  and  bony 
grooves,  such  accidents  are  rare.  When  they  occur,  they  are  the  result  of  some  sudden 
and  unexpected  strain,  rick,  or  twist.  In  the  upper  extremity,  the  accident  may  occur 
to  the  biceps  tendon  and  those  about  the  wrist,  and  in  the  lower,  to  the  peronei  tendons 
and  tendon  of  the  posterior  tibialis  as  well  as  to  the  conjoined  tendon  of  the  extensors  of 
the  leg  attached  to  the  patella  and  that  of  the  sartorius  muscle.  It  may,  also,  doubtless 
affect  other  tendons. 

Whenever  it  takes  place,  it  can  be  recognized  by  the  starting  of  the  tendon  from  its 
anatomical  position,  as  well  as  by  the  pain  suffered  on  putting  the  muscle  into  action — the 
muscle  necessarily  acting  at  a  disadvantage.  The  tendon  in  most  cases  may  be  readily 
reduced,  but  the  greatest  difficulty  will  be  experienced  in  keeping  it  in  position ;  indeed, 
it  is  a  question  whether  the  sheath  of  a  tendon  when  fairly  ruptured  will  ever  unite  or 
repair,  yet  the  attempt  should  be  made.  In  a  case  of  dislocation  of  the  peroneus  longus 
tendon,  the  only  treatment  that  gave  permanent  relief  was  its  division,  and,  what  is  more, 
the  foot  was  not  visibly  weakened  by  the  operation.  In  1869,  I  had  under  my  care,  a 
woman,  aet.  29,  with  a  well-marked  example  of  dislocation  of  the  peroneus  longus  tendon. 
Some  ten  days  before  I  saw  her,  when  walking,  she  felt  a  sudden  pain  behind  the  external 
malleolus,  which  led  her  to  think  she  had  been  struck  with  a  stone.  She  was  at  once  dis- 
abled and  experienced  severe  pain  in  the  part;  and  on  rubbing  her  ankle  at  the  time,  she 
felt  a  cord  in  front  of  the  bone,  which  slipped  in  on  moving  the  foot.  Since  that  time 
any  movement  of  the  ankle  caused  the  same  cord  to  appear.  When  I  saw  her,  by  giving 
the  foot  the  slightest  twist  the  tendon  of  the  peroneus  longus  muscle  could  be  readily  dis- 
placed from  its  groove  behind  the  external  malleolus  and  made  to  appear  upon  the  bone, 


['  Lancet,  August  24,  1878,  p.  247.] 
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where  it  could  be  rolled  under  the  finger.  Its  reduction  was  effected  by  abducting  the 
foot,  but  it  was  kept  in  its  position  with  great  difficulty.  For  this  purpose  the  best  means 
were  a  good  pad  of  lint  fixed  over  and  behind  the  ankle  by  means  of  strapping.  I  saw 
her  a  month  after  the  accident,  when  she  could  walk  without  pain  or  stiffness  ;  the  tendon 
seemed  fixed  in  its  place  ;  but  the  bandage  and  pad  were  applied,  and  directions  given  to 
retain  them  for  a  month.  I  have  likewise  seen  the  tendon  of  the  tibialis  posticus  displaced 
from  behind  the  inner  malleolus. 

Dislocations  of  muscles  are  probably  more  rare  than  those  of  tendons,  and  if  not,  are  less 
recognized.  They  may  be  suspected  to  have.taken  place  where  after  a  rick  or  strain  pain 
is  produced  when  the  muscle  is  put  into  action  and  the  pain  is  fixed  to  a  spot ;  when  it  is 
relieved  by  relaxing  the  affected  muscles  and  kneading  the  part  with  the  hand  when  so 
relaxed  ;  and  when,  moreover,  there  is  no  external  evidence  of  a  bruise  to  suggest  rupture 
of  muscle.  These  cases  should  be  treated  by  manipulation  after  relaxing  the  muscles,  the 
surgeon  with  a  strong  and  firm  pressure  manipulating  the  part  at  the  seat  of  pain  ;  subse- 
quently pressure  should  be  applied,  and  the  muscle  kept  at  rest  for  a  sufficient  time  to 
allow  the  injured  part  to  heal. 

[This  class  of  injuries  has  received  very  little  attention,  and  the  student  may  study  with 
benefit  the  papers  contained  in  the  '  British  Medical  Journal,'  July  13, 1878,  and  the  *  New 
York  Medical  Journal,'  May,  1878.] 

Rupture  of  Tendons. 

This  is  more  common  than  rupture  of  the  body  of  a  muscle,  tendons  usually  giving  way 
at  their  muscular  or  bony  origin.    It  occurs  chiefly  in  subjects  past  middle  life.    The  long 

biceps  tendon  not  rarely  gives  at  its  upper  end, 
Fig.  468.  and  when  it  does,  it  imparts  to  the  biceps  mus- 

cle on  contraction,  a  peculiar  appearance ;  its 
inner  or  coracoid  half  contracting  into  a  hard 
knot  (Fig.  468),  while  its  outer  remains  lax  and 
but  slightly  altered.  This  swelling  has  been 
mistaken  for  tumor  of  the  muscle  of  the  arm. 
When  the  one  tendon  breaks,  the  other  usually 
follows  at  a  later  date,  thereby  clearly  indicating 
that  they  give  way  from  some  disease  which 
affects  their  elasticity.  In  a  case  I  treated  in 
1858,  the  two  tendons  gave  way  at  the  interval 
of  four  months,  and  the  arm  became  black  and 
Ruptured  long  tendon  of  biceps.  Drawing  37«°.      blue  after  the  accident.     The  tendo  Achillis 

rarely  snaps.  The  plantaris  does  occasionally, 
and  when  it  does  causes  a  peculiar  dragging  of  the  foot  and  eversion.  In  the  case  of  a 
man,  ajt.  27,  which  I  saw  a  few  hours  after  the  accident,  this  symptom  was  so  marked 
and  peculiar  as  to  make  it  quite  pathognomonic.  The  rupture  was  caused  in  taking  an 
upward  step  of  two  and  a  half  feet  into  a  vessel  with  a  load  on  his  back.  The  tendon 
gave  way  with  a  snap  when  in  the  act  of  raising  the  posterior  part  of  the  heel  from  the 
ground.  [A  similar  case  is  recorded  in  the  '  Boston  Medical  and  Surgical  Journal'  of  about 
one  year  ago.] 

I  have  likewise  the  notes  of  a  case  of  rupture  of  the  tendon  of  the  biceps  femoris  which 
took  place  in  a  boy,  aet.  8,  who,  when  hanging  on  behind  a  four-wheeled  cab,  had  one  of 
his  legs  entangled  in  the  wheel.  When  admitted  into  Guy's  directly  after  the  accident, 
the  tendon  of  the  biceps  femoris  was  made  out  to  have  been  ruptured  at  its  insertion  into 
the  fibula  ;  there  was  a  marked  depression  at  this  point,  with  ecchymosis  ;  the  limb  was 
flexed  and  fixed  on  an  outside  splint  and  a  good  recovery  ensued,  although  there  was  some 
weakness  of  the  muscles  supplied  by  the  external  popliteal  nerve,  which  had  apparently 
been  injured  at  the  same  time. 

Looking  upon  the  ligamentum  patella?  as  a  tendon,  the  following  example  of  its  rupture 
may  be  recorded.  In  1867  I  was  called  upon  to  treat  a  man,  ait.  31,  for  an  injury  he  had 
sustained  to  his  right  knee  ten  days  previously,  while  attempting  to  save  himself  from 
falling  backwards.  The  knee  swelled  after  the  accident  and  became  acutely  painful,  and, 
when  I  saw  him,  the  patella  was  drawn  up  for  at  least  an  inch,  the  ligament  having  been 
divided.  I  treated  the  case  as  for  fractured  patella  with  a  posterior  splint,  and  employed 
pressure  to  bring  the  patella  downwards,  but  I  was  unable  to  alter  its  position  to  any 
extent.    The  man  recovered,  however,  with  a  useful  limb. 
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Muscles  anil  tendons  may  be  cut  like  other  parts,  and  then  they  separate  directly. 
They  should  be  treated  like  ruptured  tendons  or  muscles  by  adopting  such  means  as  are 
necessary  to  bring  the  divided  ends  together  and  to  keep  them  there,  splints,  bandages, 
and  position  being  brought  into  requisition  according  to  the  wants  of  the  individual  case. 
The  parts  should  be  kept  in  apposition  for  at  least  a  month  or  six  weeks,  otherwise  some 
stretching  of  the  uniting  medium  will  take  place,  followed  by  permanent  weakness  or 
deformity. 

In  certain  cases  of  divided  tendons,  sutures  maybe  introduced,  and  several  cases  are  on 
record  in  which  such  treatment  was  successful.  [Tenosuture,  I  am  convinced,  is  neglected 
as  a  surgical  procedure,  and  should  be  adopted  in  all  wounds  in  which  tendons  are  di- 
vided.] 

In  wounds  where  muscles  and  tendons  unite  by  granulation,  some  stiffness  and  want  of 
power  in  the  part  will  remain  for  a  long  time,  or  even  continuously.  But  in  healthy 
subjects  it  is  remarkable,  how  tendons  at  one  time  fixed,  subsequently  free  themselves 
from  their  surrounding  attachments  and  become  free  again.  This  hope  may  always  be 
held  out  to  a  patient  who  takes  a  gloomy  view  of  his  own  prospects. 

Inflammation  of  muscle  is  a  recognized  affection,  and  occurs  as  a  consequence  of 
some  strain  or  partial  rupture  of  its  fibres,  as  well  as  independently  of  any  such  cause. 
It  is  the  more  common  as  a  result  of  injury,  and  is  seen  not  seldom  in  the  rectus  abdom- 
inis as  well  as  in  the  psoas  muscle ;  indeed,  as  a  cause  of  psoas  abscess,  I  believe  it  to  be 
more  common  than  spinal  disease.  As  a  result  of  septicemia,  it  is  frequently  met  with  ; 
and  is  found  in  every  muscle,  even  the  heart.  It  appears  as  a  more  or  less  acute  affection 
of  the  muscle,  and  is  accompanied  by  swelling,  local  pain  and  constitutional  disturbance  ; 
suppuration  occurs  in  due  time.  The  symptoms  rarely  come  on  directly  after  the  injury, 
but  probably  after  the  lapse  of  several  weeks  as  a  consequence  of  some  want  of  repair  in 
the  injured  part,  and  from  the  non-observance  of  the  necessary  rest  which  an  injured 
muscle  so  much  requires  in  the  process  of  healing.  When  an  abscess  forms  in  a  muscle 
the  sooner  it  is  opened  the  better,  recovery  readily  following,  even  when  the  disease  is  in 
such  a  muscular  organ  as  the  tongue. 

Inflammation  of  muscle  as  an  independent  affection  is  generally  chronic,  and  in  adults 
is  chiefly  of  syphilitic  origin.  In  infants  it  is  met  with  most  commonly  as  an  affection  of 
the  sterno-mastoid  muscle ;  the  body  of  the  muscle  wholly  or  in  part  appearing  as  an 
indurated  mass.  It  is  generally  observed  soon  after  birth,  and  may  at  times  be  traced  to 
some  injury  sustained  at  that  time.  I  have  seen  it  in  the  offspring  of  syphilitic  parents, 
but  more  frequently  when  no  such  history  could  be  obtained.  In  fifteen  consecutive  cases, 
a  syphilitic  history  was  obtained  only  in  one.  These  cases  rarely  if  ever  suppurate  in 
infants,  but,  under  the  use  of  warm  fomentations  and  some  simple  tonic,  such  as  cod-liver 
oil,  proceed  to  a  natural  recovery.  I  have  never  seen  a  case  fail  to  recover  by  these 
means. 


Fig.  469.  Fig.  4G9a. 


Showing  the  early  or  cellular  stage  from  The  late  or  fibrous  stage  from 

the  right  muscle.  the  left  muscle. 

In  the  early  period  of  the  disease,  the  inflammatory  product  is  cellular;  in  the  later 
fibrous.  These  points  are  seen  in  the  drawings  469  and  469a,  which  have  been  kindly 
made  for  me  by  Dr.  Goodhart.    They  were  taken  from  a  patient  of  Dr.  F.  Taylor's,  a  t. 
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5  weeks,  who  looked  healthy,  but  had  had  "  snuffles,"  slight  Assuring  of  the  anus,  and 
superficial  ulceration  of  the  scrotum.  There  was  no  history  or  other  evidence  of  syphilis 
in  the  parents.  The  child  died  from  atelectasis.  The  tumor  in  the  left  muscles  was  only 
noticed  in  the  fifth  week  after  birth,  and  the  right  muscle  was  never  noticed  to  be  diseased. 
The  case  is  reported  in  the  '  Path.  Soc.  Trans.,'  1875,  vol.  xxvi. 

The  student  should  remember  that  this  affection  appears  as  a  simple  induration  of  the 
muscle,  and  is,  therefore,  unlike  any  glandular  or  other  affection. 

Chronic  inflammation  of  the  sterno-mastoid  is  likewise  met  with  in  adults,  and,  I  believe 
chiefly  as  a  consequence  of  syphilitic  disease.  It  attacks  the  muscles  in  the  same  way  as 
it  does  others,  such  as  those  of  the  tongue,  the  extensor  triceps  of  the  thigh  and  of  the 
arm,  the  temporal,  masseter,  or  other  muscles,  the  muscle  or  muscles  becoming  infiltrated 
more  or  less  diffusely  with  the  well-known  syphilitic  inflammatory  products.  These 
tumors,  when  their  nature  is  recognized  and  right  treatment  employed,  can  be  re-absorbed  ; 
but  if  neglected  and  left  alone,  after  attaining  their  full  size,  which  is  rarely  great,  break 
up  and  suppurate,  giving  rise  to  deep-seated  abscesses,  which,  when  they  have  discharged 
externally,  leave  deep,  irregular,  excavated  sores.  In  the  tongue  these  simulate  closely 
cancerous  sores  ;  many  of  the  cases  of  supposed  cured  cancer  of  the  tongue  being,  doubt- 
less, of  this  origin.  In  other  parts,  they  have  much  the  aspect  of  the  deep  cellular 
membranous  idcers  which  have  been  already  described.  As  a  part  of  syphilis,  they 
always  appear  late  in  its  course,  and  remote  from  the  primary  inoculation.  When  it 
appears  in  the  adult,  in  the  sterno-mastoid  muscle,  it  more  frequently  attacks  its  sternal 
end  than  its  body. 

After  the  disease  has  ceased,  atrophy  of  the  affected  muscle  is  a  common  consequence. 
Contraction  occasionally  follows,  though  I  have  never  seen  it.  MM.  Ricord  and  Notta 
have,  however,  recorded  examples. 

Recognizing  the  syphilitic  nature  of  this  affection,  the  treatment  should  be  conducted 
on  the  usual  principles  ;  large  doses  of  the  iodide  of  potassium,  say  fifteen  to  thirty  grains, 
may  be  given  three  times  a  day  with  advantage ;  not  in  such  full  doses  at  first,  but  by 
gradual  increase  from  one  to  five  grains.  Mercury  may  also  be  given,  the  mercurial 
suppository  once  or  twice  a  day  being  the  best  form.  In  the  chapter  on  syphilis  this 
practice  will  be  found  described  in  detail. 

Atrophy  of  Muscle. 

The  surgeon  can  see  this  under  a  great  variety  of  circumstances.  He  is  the  most 
familiar  with  it  as  a  consequence  of  want  of  use  in  disease  of  the  joints,  or  any  other 
affection  in  which  the  limb  is  kept  at  rest ;  and  under  these  circumstances  the  muscles 
simply  waste ;  they  undergo  no  other  change  in  structure,  and  are  capable  of  complete 
restoration  on  reassuming  their  normal  action. 

In  a  large  number  of  cases  of  infantile  paralysis,  the  same  thing  may  also  be  said,  for 
under  the  stimulus  of  galvanism  or  the  continuous  current,  persevered  in  for  many  months, 
the  thinnest  limbs  plump  up,  and  the  feeblest  muscles  become  capable  of  performing  the 
work  for  which  they  were  intended.  Indeed,  in  these  cases  where  deformity  does  not 
complicate  the  case  a  good  result  may  be  looked  for. 

After  fevers,  however,  lead  poisoning,  rheumatism,  scrivener's  palsy,  and  alcoholism, 
the  muscles  may  undergo  genuine  degeneration,  either  granular,  fatty,  or  waxy,  and 
according  to  Lockhart  Clarke  "  there  is  another  form  of  this  malady,  which  is  known  by 
the  name  of  progressive  muscular  atrophy  (Cruveilhier),  atropine  musculaire  graisseuse 
progressive  (Duchenne),  and  wasting  palsy.  This  curious  disease  differs  in  several 
respects  from  the  other  atrophies.  It  is  always  chronic,  but  of  uncertain  duration,  is 
frequently  hereditary,  capricious  or  irregular  in  its  invasion,  prone  to  spread  from  one 
part  to  another,  or  become  general,  and  thus  go  on  to  a  fatal  termination.  The  affected 
muscles  suffer  different  degrees  of  wasting,  and  assume  a  variety  of  aspects.  Even  in  the 
same  muscle  bundles  in  different  stages  of  atrophy  and  degeneration  may  be  found  at  the 
side  of  others  that  have  retained  their  normal  state.  When  the  wasting  is  extreme  in  all 
the  bundles,  a  long  muscle  may  be  reduced  to  a  mere  fibrous  and  cylindrical  cord,  or  to  a 
kind  of  tendon,  and  a  flat  muscle  may  be  reduced  in  the  same  manner  to  a  kind  of  mem- 
brane. In  some  instances  the  atrophy  may  be  simple,  that  is,  the  muscular  tissue  may  be 
wasted  to  a  considerable  degree  without  any  granular  or  fatty  degeneration  ;  but  generally 
one  or  both  of  these  alterations  of  structure  is  found  to  exist  to  a  greater  or  less  extent. 
The  muscle  also  changes  and  varies  in  color,  according  to  the  nature  and  degree  of  the 
atrophy.    It  is  paler  than  natural ;  occasionally  it  is  quite  colorless,  like  the  flesh  of  fish, 
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or  it  may  have  a  faint  yellow  or  ochreous  tint.  Its  consistence  for  the  most  part  is 
increased  in  consequence  of  the  increase  in  the  interfibrillar  connective  tissue.  When 
examined  under  the  microscope  the  affected  muscles  may  be  seen  to  have  lost,  to  a  variable 
extent  and  degree,  or  even  entirely,  the  appearance  of  transverse  and  longitudinal  striation, 
while  in  a  corresponding  proportion  the  sarcous  or  muscular  element  is  transformed  into 
granules,  which  in  some  instances  are  too  fine  to  be  distinguished  as  separate  particles. 
The  granules  are  soluble  in  acetic  acid.  In  this  odd  affection  the  granular,  fatty,  and 
waxy  degenerations  are  found  side  by  side"  ('  Holmes's  Syst.,'  2d  ed.,  vol.  iii). 

This  disease  is  said  to  appear  more  commonly  in  the  hand  and  right  upper  extremity, 
progressing  upwards  to  the  trunk,  and  then  over  it  to  the  lower  extremities.  It  rarely 
commences  in  the  lower  limbs.  It  begins  with  loss  of  power  in  the  part,  but  rarely  with 
any  loss  of  sensation,  this  symptom  gradually  increasing.  Want  of  muscular  co-ordination 
soon  appears,  as  well  as  awkwardness  in  the  patient's  movements,  cramps,  twitches,  and 
fibrillary  tremors  take  place,  occasionally  with  pain  or  some  cutaneous  anaesthesia.  Cru- 
veilhier  believed  that  atrophy  of  the  motor  nerves  was  the  starting-point  of  this  disease  ; 
but  this  theory  is  not  now  entertained;  Lockhart  Clarke  says,  "  In  1861  I  discovered,  in 
the  spinal  cord  removed  from  a  well-marked  case  of  this  disease,  numerous  lesions  of  the 
gray  substance,  consisting  chiefly  of  areas  of  what  I  call  granular  and  fluid  disintegration  ; 
and  I  have  seen  the  same  in  other  cases  since."  This  view  is  taught  by  Trousseau, 
Ducbenne,  Meryon,  Roberts,  Cohn,  and  others. 

This  disease  is  generally  hereditary,  more  common  in  males  than  females,  and  is 
excited  by  excessive  muscular  exertion,  cold,  and  damp,  as  well  as  by  injuries  or  disease 
of  the  spine,  syphilitic  or  otherwise. 

Treatment  Removal  of  the  cause  is  the  primary  object,  and  when  syphilis  is  sus- 
pected, special  treatment  should  be  employed.  Tonics  are  always  of  use,  and  arsenic  in 
Dr.  Meryon's  hands  has  met  with  good  success  ;  "but  of  all  remedies  hitherto  employed, 
galvanism  is  undoubtedly  the  most  useful  when  applied  to  the  affected  muscles;"  while 
Clarke  states,  that  setons  and  blisters  to  the  spine  may  be  employed  in  the  early  stage. 

Degeneration  of  muscles  with  apparent  hypertrophy,  called  Duchenne's 
disease,  after  its  first  describer  in  1858,  is  a  strange  affection  which  attacks  children,  but 
continues  to  affect  them  for  many  years  of  their  youth.  I  have  placed  it  amongst  the 
affections  of  the  muscles,  but  the  observations  of  Dr.  L.  Clarke  ('  Med.-Chir.  Trans.,' 
vol.  lvii,  1874)  clearly  places  it  amongst  the  neuroses.  It  begins  with  weakness  of  the 
lower  limbs  which  is  lasting,  and  passes  on  to  a  progressive  enlargement  of  the  gastro- 
cnemii,  then  of  the  glutei  and  lumbar  muscles,  and  occasionally  of  all  the  muscles.  These 
feel  firm  and  elastic,  and  hard  on  contraction.  After  a  variable  period,  at  times  years, 
the  paralysis  gradually  increases  and  becomes  more  general.  "  The  patient  is  no  longer 
able  to  stand  upright,  the  upper  extremities  become  affected,  the  enlarged  muscles  rapidly 
decrease  in  volume,  and  the  limbs  and  trunk  become  atrophied  en  masse.  In  this  state 
the  patient  may  exist  for  a  considerable  time,  but  ultimately  dies  from  intercurrent  disease. 
Many  of  the  children  affected  with  this  singular  disorder  have  dull  intellects,  and  are 
more  or  less  idiotic."  (Clarke.)  Pathologically,  great  hypertrophy  of  the  connective 
tissue  of  the  muscles  is  to  be  found,  the  fibres  themselves  show  finer  stria?  and  are  trans- 
parent, large  collections  of  fat-cells  also  exist.  Neither  medically  nor  surgically,  does  any 
treatment  seem  to  be  of  benefit. 

Muscles  at  times  ossify  either  in  parts  or  in  groups.  In  the  College  of  Surgeons 
there  is  a  specimen  in  which  nearly  all  the  muscles  of  the  back  had  become  ossified,  and 
at  St.  George's  Hospital,  a  similar  preparation  exists ;  the  case  being  recorded  by  Caesar 
Hawkins  ('  Med.  Gaz.,'  1844).  The  disease  is  supposed  to  be  inflammatory  in  its  origin. 
Some  years  ago,  one  of  my  colleagues  at  Guy's  excised  a  piece  of  bone  from  the  body  of 
the  deltoid  muscle,  an  inch  long,  the  growth  of  seven  years. 

Tumors  in  Muscle. 

These  are  of  rare  occurrence,  and  always  of  a  serious  nature.  They  are  mostly  of  the 
fibrous  or  fibro-cartilaginous  kind.  In  1866,  I  excised  one  of  two  years'  growth  from  the 
fleshy  portion  of  the  external  oblique  muscle  of  a  woman  aet.  31  ('  Path.  Soc.  Trans.,'  vol. 
xviii).  The  tumor  separated  the  fibres  of  the  muscle  which  it  infiltrated,  and,  microsco- 
pically, it  had  all  the  elements  of  the  fibro-plastic  tumors.  It  returned  within  the  year, 
and  when  I  last  saw  the  patient,  in  1869,  there  was  a  second  growth  the  size  of  a 
cocoa-nut  occupying  the  place  of  the  original  tumor.  In  1868,  with  Dr.  Burchell,  of 
Kingsland,  I  removed  from  the  abdominal  muscles  of  a  woman,  a?t.  33,  a  myxomatous 
tumor,  eight  or  nine  inches  in  diameter,  of  two  years'  growth. 
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Cancerous  tumors  may  originate  in,  but  more  frequently  infiltrate,  muscles  as 
secondary  growths  or  by  extension  from  other  parts.  Surgeons  see  them  in  the  pectoral 
muscles  in  acute  or  neglected  cases  of  cancer  of  the  breast ;  in  the  periosteal  cancer  of  bone, 
as  well  as  in  other  parts.    In  the  tongue  and  lip  they  may  be  regarded  as  new  growths. 

Hydatids,  likewise,  are  found  in  muscles  as  in  every  other  tissue,  as  painless,  tense, 
globular  swellings.  So  also  is  that  curious  nematode  worm  the  Trichina  spiralis,  which, 
in  man,  seems  to  be  taken  into  the  body  through  eating  the  insufficiently  cooked  flesh  of 
animals  infested  with  them,  particularly  that  of  pigs. 

"  Trichina},  as  ordinarily  observed  in  the  human  muscle,  present  the  form  of  spirally 
coiled  worms  in  the  interior  of  small,  globular,  or  lemon-shaped  cysts,  which  latter  appear 
as  minute  specks  scarcely  visible  to  the  naked  eye.  These  specks  sometimes  resemble  little 
partieles  of  lime,  and  are  more  or  less  calcareous  externally,  according  to  the  degree  of 
degeneration  which  their  walls  have  undergone  ;  these  cysts  are  not,  however,  essential." 
—  Cobbold. 

When  these  worms  are  present  in  large  numbers  in  the  body  they  give  rise  to  a  disease 
known  as  trichiniasis  which  is  most  fatal.  Drs.  Boehler  and  Kdnigsdoffer,  of  Central 
Saxony,  who  first  saw  this  disease  according  to  Leuchart  who  described  it,  state  that 
"  the  affection  began  with  a  sense  of  prostration,  attended  with  extreme  painfulness  of  the 
limbs  ;  and  after  these  symptoms  had  lasted  several  days,  an  enormous  swelling  of  the  face 
very  suddenly  supervened.  The  pain  occasioned  by  this  swelling  and  the  fever  troubled 
the  patients  night  and  day.  In  serious  cases  the  patients  could  not  voluntarily  extend 
their  limbs,  nor  at  any  time  could  they  do  so  without  pain  ;  they  lay  mostly  with  their  arms 
and  legs  half  bent — heavily,  as  it  were,  and  almost  motionless,  like  logs.  Afterwards,  in 
the  more  serious  cases,  during  the  second  and  third  week  an  extremely  painful  and  general 
swelling  of  the  body  took  place,"  a  large  proportion  of  the  cases  died.  Dr.  Thudichum  has 
given  an  able  report  on  this  subject  in  the  '  Medical  Officer's  Report'  to  the  Privy  Coun- 
cil. 1864. 

Vascular  tumors  of  muscle  have  been  made  the  subject  of  a  special  paper  by  Mr. 
C.  de  Morgan  ('  Brit,  and  For.  Med.-Chir.  Rev.,'  1864),  and  Mr.  Teevan  has  published 
an  able  paper  on  tumors  in  muscle  in  the  same  Review  for  1874.  These,  however,  are 
very  rare.  The  vascular  tumors  of  erectile  tissue  attack  a  muscle  either  as  a  diffused  or 
encapsuled  growth,  or  as  tumors  having  the  appearance  of  varicose  veins  around  the  mus- 
cle. They  are  chiefly  though  not  always  congenital,  and  are  generally  found  in  the  lower 
extremities.  They  have  no  definite  clinical  history  beyond  their  gradual  and  painless 
increase.  My  colleague,  Mr.  Howse,  in  1872,  excised  such  a  non-encapsuled  growth  from 
the  biceps  muscle  of  the  thigh  of  a  woman,  set.  23,  which  was  made  up  of  erectile  tissue  and 
highly  vascular,  and  had  been  growing  for  eight  years.  He  excised  all  the  muscle  that  was 
involved,  but  left  its  tendon.    A  good  recovery  ensued,  with  free  movement  of  the  limb. 

Tumors  of  Texdox. 

Besides  ganglion,  other  tumors  are  found  connected  with  tendon,  and  of  these,  the  car- 
tilaginous and  fibrous  are  the  most  common.    Some  are  said  to  begin  as  ganglion  and 
subsequently  to  consolidate.    I  have  seen  one  composed  of  bone 
Fig.  470.  and  cartilage  of  two  years'  growth  removed  from  the  extensor 

tendon  of  the  hand  which  was  said  to  have  such  an  origin.  Tu- 
mors with  tendons  passing  through  them  are  not  rare,  and  on  two 
occasions  I  have  had  to  amputate  the  hand  of  a  child  for  a  can- 
cerous tumor  occupying  its  palm,  through  which  all  the  flexor 
tendons  passed  (Fig.  470).  In  1867  I  removed  from  a  boy,  aet. 
•H,  a  congenital  tumor  the  size  of  a  walnut,  which  evidently  grew 
from  the  theca  of  the  tendon  of  the  long  extensor  muscle  of  the 
thumb.  The  tendon  passed  through  the  tumor  which  surrounded 
it.  Dr.  Moxon  examined  the  growth  with  myself,  which  was 
clearly  composed  of  fat  or  condensed  fibro-cellular  tissue. 

The  majority  of  tumors  connected  with  tendons,  however,  are 
of  the  nature  of  ganglion  more  or  less  indurated. 

What  has  been  described  as  the  rider's  bone  is  probably  at  first 
an  inflammatory  infiltration  and  subsequently  an  ossification  of  the 
tendon  of  the  pelvic  origin  of  the  adductor  longus  or  magnus 
ncerous  tumor  of  the     muscle.    I  had  such  a  case  under  observation  in  the  person  of  a 
hand.  Dorsal  aspect.        medical  friend,  aet.  44,  who  while  hunting  in  186'J,  made  a  violent 
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effort  to  grip  his  horse  when  about  to  make  a  long  jump.  The  effort  was  not  attended 
with  any  pain,  but  was  followed  by  much  ecchymosis  extending  down  to  the  knee,  and 
loss  of  power  in  the  muscles  of  the  part.  When  these  symptoms  had  subsided,  a  dense 
induration  was  felt  in  the  pubic  origin  of  the  right  adductor  longus  muscle,  which  was 
painful  on  manipulation.  As  time  passed,  this  induration  not  only  lasted  but  became 
more  dense,  and  when  I  first  saw  him  about  three  months  after  the  accident,  it  was 
clearly  in  the  sheath  of  the  adductor  longus  and  moved  with  it.  It  grew  somewhat  during 
two  years,  and,  when  the  tendon  was  rigid,  it  appeared  as  an  outgrowth  from  the  pubis 
corresponding  to  the  origin  of  the  adductor  longus,  of  about  two  inches  in  length.  When 
the  muscle  relaxed,  it  was  clearly  only  in  the  tendon,  and  had  no  bony  origin.  At  the 
present  time,  this  gentleman  can  take  his  exercise  as  usual.  There  is  a  distinct  grating 
to  be  heard  and  felt  on  moving  the  tumor,  which  has  not  grown  for  the  last  three  years. 
The  history  of  the  case  is  identical  with  that  given  by  Birkett  ("  Guy's  Hosp.  Rep.,'  1868). 
Billroth  has  also  described  this  affection. 

Virchow  is  said  by  Holmes  to  have  recorded  the  fact,  that  a  similar  ossification  of  the 
muscles  of  the  left  arm  of  the  Prussian  soldier  takes  place,  and  is  termed  "  exercise 
bone." 

Inflammation  of  Tendons. 

As  an  acute  affection,  this  is  most  serious  and  gives  rise  to  severe  local  and  constitu- 
tional symptoms.  It  is  met  with  as  a  consequence  of  a  severe  strain  or  laceration  of 
tendon,  or  of  some  punctured  or  other  wound  involving  the  sheath  [thecitis].  It  may 
begin  in  one  toe  or  finger  and  spread  upwards  to  the  palm,  and  so  on  to  other  tendons  and 
even  up  the  forearm.  The  local  symptoms  are  pain  with  the  external  evidences  of  inflam- 
mation, heat,  redness,  and  swelling ;  the  swelling  being  deep-seated  while  the  pain  soon 
extends  up  the  arm  beyond  the  seat  of  mischief.  The  constitutional  symptoms  are  those 
of  more  or  less  severe  pyrexia. 

If  surgical  interference  is  not  brought  to  bear  upon  the  case  at  an  early  period,  suppu- 
ration must  soon  appear  with  the  local  symptoms  of  throbbing  and  aggravated  local  dis- 
tress, and  the  constitutional  symptoms  of  rigors,  excitement,  and  depression  ;  inflammation 
of  the  absorbents  and  their  glands  will  probably  complicate  the  case. 

Under  still  more  neglect,  sloughing  of  the  affected  tendons,  and  diffused  inflammation 
with  suppuration  of  all  the  parts  involved  in  the  disease  will  ensue.  A  finger,  hand,  or 
forearm,  may  be  jeopardized  or  sacrificed,  if  the  inflammation  be  very  active  or  the  treat- 
ment with  which  it  is  met  insufficient. 

Absorbent  inflammation  and  blood  poisoning  (septicaemia)  are  common  accompaniments 
of  this  affection. 

Treatment  This  affection  is  very  amenable  to  surgical  control,  and  a  free  incision 

into  the  swollen  part  is  the  best  means  of  arresting  its  progress  by  relieving  tension.  The 
operation  not  only  relieves  pain,  which  is  caused  by  the  tension  of  the  fibrous  tissues  from 
the  effusion  beneath,  but  arrests  the  progress  of  the  affection,  by  preventing  the  inflamma- 
tory effusion  burrowing  up  the  theca  of  the  tendon. 

For  these  objects  a  clean  cut  down  to  the  theca  should  be  made  as  soon  as  hardness  of 
the  parts,  with  external  evidence  of  inflammation,  appears.  If  pus  escape  the  practice 
must  be  good,  but  if  serum  only,  the  operation  will  tend  to  arrest  the  progress  of  the  affec- 
tion at  its  onset,  prevent  the  formation  of  pus,  and  probably  check  the  disease.  The 
incision  should  be  vertical  over  the  middle  line  of  the  finger  and  the  centre  of  the  tendon  ; 
no  vessel  or  nerve  of  importance  being  there  in  the  way. 

When  suppuration  exists,  the  surgeon  must  follow  up  with  his  lancet  every  line  of  inflam- 
mation and  suppuration,  for  in  no  tissue  does  more  harm  ensue  from  retained  fluids  than 
in  the  fibrous. 

In  the  very  earliest  stage  of  the  inflammation  warm  fomentations  and  possibly  leeching 
may  be  beneficial.  Elevation  of  the  limb  undoubtedly  relieves  pain,  the  hand  being 
higher  than  the  elbow,  and  the  elbow  than  the  shoulder.  A  saline  purgative  is  often  ser- 
viceable. But  the  surgeon  must  not  lose  time  by  such  temporizing  means;  for  tension  of 
the  part  means  its  death  by  strangulation,  if  not  mechanically  relieved,  and  medicines 
have  no  material  influence  upon  the  affection.  When  suppuration  appears,  tonics  and 
liberal  diet  are  required,  as  well  as  stimulants  carefully  adjusted  to  the  necessities  of  the 
case.  Sedatives  arc  always  wanted  in  some  one  of  their  forms.  Morphia  acts  the  most 
rapidly  in  quarter-  or  half-grain  doses  given  subcutaneously.  Water  dressings  or  poul- 
tices should  be  applied.    In  very  severe  cases  when  the  powers  of  life  are  failing,  ampu- 
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tation  may  be  justifiable,  more  particularly  when  the  prospects  are  small  of  giving  a  useful 
hand  or  arm.  For  the  arrest  of  diffused  inflammation  in  the  hand  and  arm  the  occlusion 
of  the  main  artery  of  the  limb  has  been  suggested.  Moore  and  Maunder  have  both 
adopted  it  in  the  upper  extremity,  with  enough  success  to  justify  the  practice.  Bleeding 
is  apt  to  take  place  at  times  during  the  progress  of  the  sloughing  of'  the  tendon,  and  if 
recurrent,  such  a  complication  is  likely  to  induce  the  surgeon  to  perform  some  operative 
act  for  its  control  upon  the  main  vessel  of  the  extremity.  Before  doing  this,  however,  he 
should  always  remove  any  sloughing  tendon,  as  I  have  known  hemorrhage  even  of  a  severe 
kind  to  be  kept  up  by  the  presence  of  a  sloughing  tendon  in  a  part,  and  to  have  been 
arrested  by  its  removal. 

Chronic  Inflammation  of  Tendons. 

The  thecas  of  the  tendons  of  the  extensors  of  the  thumb,  of  the  tendo  Achillis,  and  the 
long  tendon  of  the  biceps,  as  of  other  muscles,  are  liable  to  inflame,  and  this  action  is 
attended  by  pain  and  weakness  on  moving  the  muscles,  and  at  times  by  swelling.  More 
frequently,  however,  the  affection  will  show  itself  by  a  peculiar  crackling  sensation  which 
may  be  felt  on  grasping  the  part  when  the  muscles  are  in  motion.  This  crepitation  when 
it  has  followed  an  injury,  has  more  than  once  been  mistaken  for  that  of  fracture  ;  yet  it 
is  distinct,  and  when  once  felt  ought  to  be  recognized.  The  affection  is  readily  cured  by 
rest  of  the  affected  muscles,  through  the  application  of  splints  and  by  counter-irritation  by 
means  of  one  or  more  blisters.  The  inflammation  rarely  goes  on  to  suppuration  unless 
neglected. 

AFFECTIONS  OF  BURS^  MUC0S2E,  SYNOVIAL  CYSTS,  GANGLION,  ETC. 

Simple  bursce  are  protective  synovial  sacs  found  in  the  subcutaneous  tissue,  wherever 
pressure  or  friction  is  persistently  present. 

Synovial  bursce  are  of  the  same  kind  and  are  formed  in  the  same  way,  although  situated 
between  bone  and  muscle,  tendon  and  bone,  or  between  muscles ;  while  some  synovial 
bursa}  are  really  synovial  hernice,  or  pouchings  of  an  over-distended  membrane  of  a  joint 
into  the  connective  tissue  between  the  muscles.  A  ganglion  is  a  bursa  swelling  directly 
connected  with  the  sheath  of  a  tendon,  and  may  be  local  or  diffused. 

When  a  bursa  (simple  or  synovial)  has  an  established  anatomical  position  it  is  called 
normal,  and  when  it  is  a  purely  pathological  production,  accidental.  Any  of  these  bursae 
are  liable  to  inflame,  suppurate,  or  consolidate. 

Simple  bursae. — The  subcutaneous  bursa  over  the  patella  or  its  ligament  is  more 
commonly  enlarged  than  any  other,  and  when  it  is  so  is  known  as  the  "housemaid's 
knee."  When  it  acutely  inflames,  suppuration  rapidly  takes  place,  and  if  an  external 
outlet  for  the  pus  is  not  soon  established  diffused  suppuration  around  the  knee  and  over 
the  patella  follows.  Indeed,  most  of  the  cases  of  diffused  suppuration  around  the  knee 
have  their  origin  in  "  bursitis." 


Fig.  471.  Fig.  472. 


Semi-solid  bursa,  laid  open.  Bursa  sloughing  from  over  patella. 

(Guy's  Museum.) 


When  the  inflammation  is  less  acute  and  shows  itself  by  serous  effusion  into  the  bursa, 
it  may  give  rise  to  local  pain  on  pressure  and  a  peculiar  crepitation,  this  crepitation  often 
existing  before  any  perceptible  enlargement  of  the  bursa  has  taken  place. 

In  the  more  advanced  stage,  when  the  effusion  has  increased,  an  encysted  fluctuating 
swelling  will  have  formed,  which  may  be  tense  or  flaccid,  the  degree  of  tension  of  the 
bursa  turning  entirely  upon  the  rapidity  of  the  effusion.    In  more  chronic  examples,  the 


AFFECTIONS  OF   BURSiE   MUCOSAE,  GANGLION,  ETC. 


765 


bursa  will  appear  harder,  firmer,  and  less  distinctly  fluctuating,  while  in  very  neglected  or 
chronic  cases,  it  may  have  so  consolidated  as  to  appear  as  a  solid  tumor,  although  the 
tumor  will  contain  on  section  some  cavity  in  its  centre,  the  mass  appearing  to  be  made  up 
of  concentric  laminae  of  organized  lymph  (Fig.  471).  In  exceptional  cases,  however,  the 
bursa  may  have  completely  consolidated.  These  bursa?,  as  a  rule,  contain  simple  serum, 
although  at  times  serum  is  blood-stained,  while  in  other  cases,  rice-like  bodies  (organized 
fibrin)  or  pedunculated  fringe-like  outgrowths  like  loose  cartilages  exist.  When  injured 
these  bursa?  may  become  filled  with  blood — their  contents  being  grumous  or  like  coffee- 
grounds  (hamiatocele).  Bands  of  lymph  cross  the  sac  at  times,  but  more  frequently  they 
line  it  in  regular,  onion-like  layers.  In  neglected  cases,  this  fibrin  may  die  and  slough 
away,  the  bursa  being  cast  out  as  a  whole  as  in  an  ordinary  cellular  membranous  ulcer, 
and  in  the  case  from  which  Fig.  472  was  taken.  In  syphilitic  subjects,  this  result  is  not 
unfrequent. 

On  the  other  hand,  a  bursa  may  increase  by  effusion,  and  by  some  external  cause  rup- 
ture subcutaneously  or  externally,  and  thereby  undergo  a  cure.  In  1870,  I  had  a  case 
of  the  former  kind  under  my  care  in  a  man  a?t.  60,  who  had  a  bursa  the  size  of  a  fist  over 
his  patella,  which  ruptured  on  kneeling.  When  I  saw  him,  the  cellular  tissue  about  the 
knee  was  infiltrated  with  serum  which  was  subsequently  absorbed,  and  the  bursa  did  not 
reappear. 

What  has  been  described  as  taking  place  in  the  bursa  over  the  patella  may  occur  in 
other  parts,  and  more  particularly  over  the  olecranon  process,  where  an  enlargement  of 
the  bursa  goes  by  the  name  of  the  "  miner's  elbow."  I  have,  however,  seen  them  over 
the  acromion  process  in  men  who  carry  timber ;  over  the  tendon  of  the  extensor  triceps 
muscle  of  the  thigh  in  a  woman  who  habitually  started  her  sewing  machine  with  the 
knee;  over  the  tuberosity  of  the  ischium  in  Spitalfield's  weavers  ("  weaver's  bottom"), 
and  in  Thames  lightermen  ;  over  the  dorsum  of  the  foot  in  extreme  cases  of  talipes  equino- 
varus  when  the  children  walked  upon  the  part ;  over  the  external  malleolus  in  tailors ; 
over  the  malleoli  and  also  the  instep  from  the  pressure  of  a  boot ;  over  the  great  trochanter 
of  the  femur  in  a  soldier  from  pressure  caused  by  sleeping  on  a  board ;  and  last,  but  not 
least,  over  the  ball  of  the  great  toe  in  cases  of  "  bunion,"  and  in  the  sole  of  the  foot  over 
the  heads  of  the  metatarsal  bones  in  men  who  walk  much  with  short  shoes,  or  with  some 
who  have  contraction  of  the  extensor  tendons  of  the  toes. 

Bursa?  will,  however,  enlarge  or  form  wherever  there  is  pressure,  the  enlargement  being 
in  a  measure  compensatory  to  save  deep  tissues.  Yet  this  rule  does  not  hold  good  always, 
for  I  have  seen  more  than  one  instance  in  which  enlarged  bursa?  existed  over  the  knuckles 
of  the  first  phalangeal  joint  of  the  hands  without  any  such  cause. 

Treatment — In  the  early  crepitating  stage  of  effusion,  the  removal  of  all  pressure  and 
the  application  of  a  blister  are,  probably,  sufficient  to  effect  a  cure,  and,  in  more  advanced 
stages,  the  repeated  application  of  blisters  is  often  sufficient  to  excite  absorption  of  the 
effused  fluid  and  recovery.  When  these  means  fail  and  the  walls  of  the  bursa  are  thin, 
the  cavity  may  be  tapped  and  the  parietes  of  the  cyst  firmly  pressed  together  by  means  of 
a  pad  and  strapping.  When  the  walls  are  indurated,  this  treatment  is  useless  ;  but  a  cure 
may  generally  be  effected  by  the  introduction  of  a  seton  which  should  be  kept  in  till  sup- 
puration is  freely  established.  In  more  solid  cysts,  none  of  these  means  are  of  use,  and 
excision  is  the  only  sound  practice,  the  surgeon  making  his  incision  over  the  outer  border 
of  the  bursa  in  order  that  the  cicatrix  may  be  out  of  harm's  way.  In  some  few  instances 
where  tapping  has  proved  ineffectual,  the  cyst  may  be  injected  with  twenty  drops  of  the 
compound  tincture  of  iodine  in  a  drachm  of  water  as  in  hydrocele.  When  blood  has  been 
effused  into  the  bursa  from  a  blow,  as  indicated  by  its  sudden  increase,  a  free  incision  into 
the  cyst  and  the  evacuation  of  the  clots  may  be  expected  to  be  followed  by  a  recovery ; 
hut  this  should  only  be  done  when  its  absorption  does  not  take  place  by  natural  processes. 
When  loose  or  pedunculated  bodies  exist  in  a  bursa  and  cause  distress,  they  may  be 
removed  by  means  of  a  free  incision  through  its  walls. 

Synovial  Burs^e. 

An  enlargement  of  a  synovial  bursa  is  a  far  more  serious  affection  than  that  which  has 
been  just  described  :  as  these  bursa?  are  situated  about  tendons  or  muscles,  the  articular 
extremities  of  bones  and  joints,  and  in  many  instances,  indeed,  have  direct  communication 
with  joints. 

There  is  a  deep  bursa  beneath  the  deltoid  muscle  which,  when  inflamed,  gives  rise  to 
swelling  around  the  shoulder-joint,  and  pain  and  crepitation  on  movement,  simulating 
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shoulder-joint  mischief ;  at  times,  too,  this  bursa  communicates  with  the  joint  through  the 
bicipital  groove  in  which  the  biceps  tendon  plays.  It  may  be  distended  with  serous  fluid 
or  may  contain  loose  bodies  such  as  are  found  in  other  bursa?  or  ganglia.  They  should 
be  dealt  with  cautiously  on  account  of  the  possibility  of  their  communicating  with  the 
joint.  Hence,  blistering  and  absolute  rest  of  the  arm  are  the  best  means  to  employ,  the 
bursae  being  opened  only  when  obstinate,  and  when  pouching  exists  in  front  of  the  deltoid 
tendon.  From  one  of  these  bursa;  on  two  occasions,  I  have  evacuated  within  three 
months,  more  than  half  a  pint  of  bursal  fluid,  containing  melon-seed-like  bodies,  a  recov- 
ery subsequently  taking  place.  Such  an  operation  should,  however,  be  done  only  after 
grave  consideration. 

Another  extensive  bursa,  situated  beneath  the  extensor  muscles  of  the  thigh,  is  not 
unfrequently  the  seat  of  acute  or  subacute  inflammation,  and  such  cases  have  been  mis- 
taken for  inflammation  of  the  knee-joint.  The  diagnosis  ought  not,  however,  to  be  diffi- 
cult, for  in  the  bursal  enlargement  however  great,  the  bulging  of  the  cavity  will  seldom 
extend  downwards  beyond  the  upper  border  of  the  patella;  and  will  not,  as  in  joint  dis- 
ease, extend  to  either  side  of  that  bone  or  below  it.  Fluctuation,  moreover,  will  only  be 
felt  above  the  joint  and  not  obliquely  through  it.  When  the  patient  stands,  the  difference 
between  the  distension  of  the  bursal  and  that  of  the  synovial  sac  will  be  also  at  once 
manifested.  With  this  enlargement,  there  may  be  some  stiffness  of  the  joint,  but  there 
will  be  always  mobility.  This  bursa  at  times  becomes  the  seat  of  suppuration,  when  the 
necessity  of  a  correct  diagnosis  is  more  important  on  account  of  treatment.  In  all  cases 
it  is  necessary  to  maintain  rest,  and  the  absorption  of  the  fluid  should  be  promoted  by 
blisters.  In  obstinate  cases  when  the  bursa  is  very  tense,  the  cavity  may  be  tapped,  and, 
■when  it  suppurates,  freely  opened,  but  neither  of  these  operations  should  be  undertaken 
without  a  strong  necessity,  for  suppurative  inflammation  of  the  bursa  may  extend  to  the 
joint  with  a  fatal  result.  I  have,  however,  tapped  such  a  bursa  in  a  woman,  a;t.  35,  and 
drawn  off  eight  ounces  of  a  thick,  grumous-looking,  semi-purulent  fluid  with  success  ;  in  a 
second  case,  a  woman,  aet.  50,  I  made  a  free  incision  into  the  bursa,  and  evacuated  many 
ounces  of  pus  and  blood,  such  as  escapes  from  a  hematocele;  a  good  recovery  took  place. 

The  deep  bursa  between  the  ligamentum  patella  and  the  bone  is  very  liable  to  inflame 
and  enlarge,  which  gives  rise  to  pain  that  is  often  mistaken  for  joint  disease.  The  pain, 
however,  is  always  local  over  the  bursa  and  aggravated  by  the  patient  attempting  to  raise 
the  extended  leg.  It  is  very  troublesome,  and  when  established,  can  only  be  treated 
successfully  by  means  of  blisters  and  rest  with  the  leg  on  a  splint. 

Tlie  bursa  situated  over  the  ripper  part  of  the  tuberosity  of  the  os  calcis,  between  the 
bone  and  the  tendo  Achillis,  is  sometimes  inflamed,  and  gives  rise  to  a  marked  projection 
in  the  part ;  it  causes  pain  and  lameness.  It  is  to  be  cured  by  absolute  rest  (the  foot  and 
leg  being  fixed  on  a  splint)  and  the  application  of  blisters. 

A  bursa  also  naturally  exists  in  connection  with  and  beneath  the  tendon  of  the  psoas 
muscle  as  it  passes  over  the  arch  of  the  pelvis  ;  this  also  may  communicate  with  the  hip- 
joint.  When  distended  with  fluid  it  will  give  rise  to  a  swelling  in  the  upper  part  of  the 
thigh  on  the  inner  side  of  the  femoral  vessels,  which  will  be  soft  and  fluctuating,  but  not 
receive  any  impulse  on  coughing,  like  a  psoas  abscess,  for  which  it  is  apt  to  be  mistaken. 

The  bursa  between  the  tendon  of  the  gluteus  maximus  arid  trochanter  may  also  inflame 
and  suppurate,  and,  when  it  does,  it  gives  rise  to  a  troublesome  and  often  dangerous 
affection.  When  suppuration  takes  place,  an  opening  may  be  made,  which  should  be  free, 
but  the  thigh  must  be  well  fixed.  When  suppuration  does  not  occur  naturally  the  surgeon 
should  be  in  no  hurry  to  open  the  bursa,  but  be  satisfied  to  keep  the  limb  at  rest  and  blister 
the  swelling. 

Synovial  bursae  in  the  popliteal  space  require  a  rather  longer  notice  than 
the  forms  to  which  attention  has  already  been  directed,  since  they  are,  although  common, 
sometimes  difficult  to  diagnose  and  dangerous  to  treat.  Their  treatment,  however,  as  a 
rule,  is  successful. 

These  bursa;  may  be  divided  in  a  clinical  point  of  view  into  two  classes — the  first, 
including  such  as  are  connected  with  the  sheaths  of  tendons  or  that  encircle  their  insertion, 
and  have  no  communication  with  the  knee-joint ;  the  second,  those  that  directly  or  indi- 
rectly communicate  with  the  joint  and  are  either  synovial  hernia;  pouching  from  it,  or 
bursa;  originating  about  the  tendons  and  communicating  with  it. 

Among  the  first  is  the  normal  bursa  which  exists  above  the  head  of  the  fibula  on  the 
outer  border  of  the  popliteal  space  between  the  insertion  of  the  biceps  muscle  and  the 
external  lateral  ligament ;  a  second,  which  may  be  said  to  be  on  the  outer  border,  although 
it  has  a  somewhat  more  central  position  which  separates  the  external  lateral  ligament 
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from  the  tendon  of  the  popliteus  muscle  ;  and  a  third  on  the  inner  side  of  the  space  which 
lies  between  the  tendon  of  the  semi-membranosus  muscle  and  the  inner  tuberosity  of  the 
tibia — the  whole  of  these  bursa?  occupying  the  lower  half  of  the  popliteal  space. 

In  the  second  division,  there  is  the  smaller  bursa  which  separates  the  outer  head  of  the 
gastrocnemius  muscle  from  the  outer  condyle  of  the  femur,  and  the  larger  that  normally 
exists  between  the  internal  condyle  of  the  femur  and  the  inner  head  of  the  gastrocnemius 
and  semi-membranosus  muscles,  and  which  generally  sends  a  process  between  these 
muscles,  the  smaller  occasionally  and  the  larger  generally  communicating  with  the  knee- 
joint,  both  of  these  occupying  the  upper  half  of  the  popliteal  space. 

The  larger  bursa  may  have  its  origin  on  the  inner  side  of  the  popliteal  space,  but  as  it 
grows,  invariably  encroaches  on  it  and  becomes  central,  and  is  far  more  frequently  en- 
larged than  any  of  the  other  popliteal  bursas. 

All  these  normal  synovial  bursas  may  become  enlarged  under  the  influence  of  over  or 
prolonged  exertion  or  any  sudden  strain,  the  smaller  ones  increasing  to  the  size  of  a 
walnut,  and  the  larger  to  that  of  an  orange.  As  they  increase  so  they  become  central, 
and  as  they  assume  a  central  position  difficulties  in  their  diagnosis  may  be  experienced. 
They  may  contain  a  thin,  clear,  or  blood-stained  serous  fluid  ;  a  tenacious,  synovial,  or 
colloidal,  apple-jelly-like  material,  and,  in  exceptional  instances  may  have  consolidated. 
I  have,  however,  known  this  to  occur  but  once.  It  is  probable  that  the  bursas  which 
have  serous  contents  do  not  communicate  with  a  joint,  while  those  that  have  synovia  do. 

Diagnosis  In  a  general  way  there  ought  not  to  be  any  difficulty  in  making  these 

cases  out,  more  particularly  when  the  different  positions  in  which  they  may  appear  are 
known,  since  their  circumscribed  and  defined  outline,  their  fluctuating  feel  and  mobility 
when  the  leg  is  flexed,  and  their  hardness  and  elasticity  when  fully  stretched  fairly  charac- 
terize them.  When,  however,  the  swelling  pulsates  and  a  bruit  is  heard  over  the  tumor, 
some  difficulty  in  diagnosis  may  be  felt,  although  I  can  hardly  understand  how  such  a 
case  could  be  mistaken  for  an  aneurism,  as  on  a  careful  examination  the  bursal  pulsatile 
swelling  could  not  be  emptied  and  refilled  by  pressure  upon  the  afferent  artery,  as  would 
an  aneurism ;  neither  would  the  pulsation  be  so  distinct  nor  the  bruit  so  clear  ;  for  both 
the  pulsation  and  the  limb  would  have  been  simply  communicated.  The  position  of  the 
bruit,  moreover,  would  have  a  greater  influence  upon  the  symptoms  in  a  case  of  bursa 
than  in  that  of  aneurism  ;  for  whereas  in  the  latter,  by  slightly  flexing  the  leg  upon  the 
thigh,  the  aneurism  would  become  more  defined,  its  pulsations  more  marked  and  under 
control,  in  bursas  the  swelling  would  become  more  flaccid  and  less  distinct.  Extension 
makes  the  pulsation  and  the  swelling  to  be  more  distinct  in  the  case  of  bursas,  and  less  so 
in  that  of  aneurism. 

With  respect  to  the  diagnosis  of  a  synovial  bursa  which  communicates  with  the  knee 
and  a  true  synovial  hernia,  I  have  not  much  to  add  beyond  the  fact,  that  in  the  former 
there  may  be  no  symptoms  of  knee-joint  disease,  whereas  in  the  latter,  there  will  to  a 
certainty  be  chronic  effusion  into  the  joint,  which  probably  will  be  part  of  an  osteo- 
arthritic  change. 

When  pressure  upon  the  popliteal  swelling  causes  it  to  diminish  or  disappear,  while  the 
joint  itself  enlarges  and  becomes  fluctuant,  or  more  so  under  the  pressure,  it  is  a  fair 
inference  that  the  joint  and  bursa  communicate,  although  when  these  conditions  do  not 
exist,  it  would  be  wrong  to  infer  the  opposite,  for  the  opening  from  a  bursa  is  at  times 
valvular  and  altered  by  position. 

Treatment  As  an  enlargement  of  these  bursas  always  follows  excessive  muscular 

action  and  strains,  so  by  absolute  rest  of  the  limb  as  guaranteed  by  a  splint  and  the  appli- 
cation of  repeated  blisters,  can  the  bulk  of  them  be  made  to  disappear.  In  obstinate 
examples  of  the  first  division  of  cases  tapping  may  be  resorted  to,  whereas  in  the  second 
it  should  be  undertaken  only  where  other  treatment  has  failed,  and  then  with  extreme 
care  by  means  of  the  aspirator.  In  still  more  obstinate  cases  where  the  limb  is  rendered 
useless,  a  free  incision  may  be  made  into  the  cysts,  or  they  may  be  excised;  but  such 
desperate  measures  are  only  applicable  in  desperate  cases. 

The  first  division  of  cases  may  always  be  boldly  dealt  with,  but  the  second  should  be 
treated  with  extreme  caution. 

Thus,  in  a  case  which  was  under  my  care  some  years  ago,  where  by  repeated  blistering 
the  tumor  disappeared  for  a  time  only  to  recur,  a  surgeon  was  induced  to  tap  and  subse- 
quently incise  the  cyst,  after  which,  acute  suppuration  of  the  part  occurred,  which  in  the 
end  compelled  amputation. 

The  case  of  solid  bursa  already  alluded  to  occurred  in  my  own  practice.  I  mistook  it 
for  a  tumor,  having  punctured  it  with  a  needle  without  obtaining  any  flow  of  fluid.  It 
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was  in  a  man  of  middle  age,  had  been  growing  for  about  ten  years,  was  the  size  of  a  fist, 
filled  the  popliteal  space,  and  was  solid  and  movable.  I  found  that  it  was  connected  with 
the  inner  hamstring  tendon  only  on  making  the  attempt  to  remove  it.  On  recognizing 
its  nature,  I  took  away  a  large  portion  of  the  mass  down  to  its  central  cavity,  which  was 
the  size  of  a  nut,  but  I  left  the  deeper  part.  Suppuration,  however,  subsequently  attacked 
the  knee-joint,  and  amputation  became  necessary.  I  am  unable  to  point  out  how  a  correct 
diagnosis  could  be  made  in  such  a  case  as  this,  but  the  record  of  the  fact  that  a  solid  bursa 
may  exist  in  this  locality,  as  well  as  the  unfortunate  result  which  accrued  upon  operation 
in  my  case  may  be  of  value.  Holmes  draws  attention  to  a  valuable  paper  by  M.  Foucher 
on  this  subject  in  the  'Archives  Generates  de  Med.,'  1850. 

Synovial  Cysts. 

In  connection  with  this  subject  of  synovial  hernia  it  should  be  stated,  that  at  times 
these  hernias  rupture  and  the  synovial  fluid  escapes  into  the  connective  tissue  of  the  leg, 
forming  a  synovial  cyst ;  and,  if  Mr.  Wormald  was  right  when  he  taught  that  the  thin- 
nest point  of  the  joint  capsule  was  at  the  spot  at  which  it  partially  encircles  the  tendon  of 
the  popliteus  muscle,  it  is  more  than  probable  that  it  is  at  this  spot  that  the  fluid  escapes. 

The  synovial  cyst  may  occupy  the  popliteal  space  and  upper  part  of  the  calf  of  the  leg, 
or  may  be  evident  in  the  calf  of  the  leg  only,  projecting  most,  as  a  rule,  on  the  inner 
aspect  of  the  leg,  or  may  be  perceptible  only  at  the  upper  and  inner  part  of  the  leg  as  a 
small  defined  swelling  not  approaching  within  three  or  four  inches  of  any  part  of  the 
knee-joint.  There  need  not  of  necessity  be  any  communicable  fluctuation  between  the 
cyst  and  the  joint. 

These  cysts  are  generally  found  in  joints  that  are  the  seats  of  osteoarthritis  and  are 
curable.  They  should  not  be  punctured  or  otherwise  subjected  to  operation  unless  there 
appear  strong  reasons  for  so  doing,  inasmuch  as  interference  may  lead  to  acute  inflamma- 
tion and  suppuration  of  the  knee-joint. 

For  this  information  I  have  to  thank  Mr.  Morrant  Baker,  who  has  written  a  valuable 
paper  on  the  subject  in  the  '  St.  Bartholomew's  Hosp.  Rep.,'  1877.  It  recalled  to  my 
recollection  several  cases  which  were  doubtless  of  this  affection,  and  which  I  did  not 
understand. 

Gangltox. 

This  is  met  writh  in  two  forms,  the  one  the  more  common  as  an  encysted  swelling  con- 
nected with  the  sheath  of  a  tendon  ;  the  second  as  a  more  diffused  swelling  involving  the 
theca  of  one  or  of  many  tendons,  those  of  the  wTrist  being  the  most  commonly  affected;  and 
the  flexors  more  frequently  than  the  extensors.  I  have,  however,  seen  it  in  the  extensors 
of  the  toes,  and  on  the  dorsal  aspect  of  the  foot  beneath  the  annular  ligament  of  the 
ankle  ;  but  it  may  attack  any  tendon.  Ganglion  is  always  the  result  of  strain  or  over- 
action  of  the  tendons.  The  local  ganglion  always  contains  colloidal  apple-jelly-like 
material,  which  is  at  times  crystal-like  in  clearness,  at  others  pinkish.  In  the  diffused, 
the  fluid  is  more  like  synovia,  containing  loose  bodies. 

"The  bursas  or  ganglions  which  form  about  the  sheaths  of  the  tendons  at  the  wrist 
appear  to  be  the  cystic  transformations  of  the  cells  inclosed  in  the  fringe -like  processes  of 
the  synovial  membrane  of  the  sheaths.  .  .  .  Sometimes  they  are  distended  with 
serous  fluid  ;  at  other  times  their  contents  possess  a  gelatinous  or  even  a  honey-like  con- 
sistency, which  constitute  a  form  of  meliceris.  Under  some  circumstances  free  fibro- 
cartilaginous-like  bodies,  irregularly  shaped,  composed  of  a  compact  connective  substance, 
form  in  considerable  numbers,  more  especially  in  the  ganglionic  enlargement  of  the 
synovial  bursa  which  surrounds  the  flexor  tendons  of  the  fingers  at  the  wrist." — Paget, 
'  Surg.  Path.' 

The  localized  form  of  ganglion  is  more  common  on  the  dorsal  aspect  of  the 
wrist  than  anywhere  else,  although  not  rarely  it  is  connected  with  the  flexor  tendons;  and 
appears  as  a  globular  or  irregularly  cystic,  tense  swelling  of  the  part.  At  times,  it  is 
very  hard,  at  others,  fluctuating  and  soft.  When  of  good  size,  it  may  be  translucent. 
Pressure  upon  it  to  any  extent  causes  pain,  severe  pressure  sickening  pain,  even  fainting 
and  vomiting.  Those  in  the  palm  of  the  hand  about  the  head  of  the  metacarpal  bones 
are  the  most  painful.  At  times,  ganglion  is  painless,  causing  only  some  weakness  of  the 
wrist. 
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Ganglion  involving  all  the  flexor  tendons  of  hand  and  wrist. 


A  large  ganglion  occasionally  forms  behind  the  external  malleolus  connected  with  the 
peronei  tendons.    It  should  he  touched  with  care. 

The  diffused  or  compound  ganglion  varies  in  its  symptoms  according  to  the 
number  of  tendons  involved.  When  one  only  is  affected  it  may  appear  as  a  deep-seated, 
fluctuating,  irregular  swelling  in  the  course  of  the  tendon,  the  amount  of  swelling  and 
deformity  depending  entirely  upon  its  size.  The  swelling,  when  many  tendons  are 
involved,  will  be  diffused  ;  but  when  the  whole  of  the  flexor  tendons  are  implicated  it 
will  occupy  both  the  palm  of  the  hand 

and  the  forearm  above  the  wrist.    In  the  Fig.  473. 

case  illustrated  in  Fig.  473,  taken  from  a 
woman,  ait.  49,  sent  to  me  by  Dr.  Love- 
grove,  now  of  Hythe,  all  the  flexor  tend- 
ons were  involved  to  an  extreme  degree. 
In  such  cases  as  these,  the  foreign  bodies, 
commonly  called  "  melon-seed  or  rice- 
like" bodies,  are  usually  present.  They 
may  frequently  be  made  out  to  exist  by 
the  surgeon  when  ascertaining  the  pres- 
ence of  fluctuation  from  above  and  below 
the  annular  ligament  of  the  wrist  by  firm 
pressure  alternately  applied  in  this  direction,  the  pressure  exciting  a  peculiar  rough  scroop- 
ing sensation,  caused  by  these  loose  bodies  passing  along  the  thecal  of  the  tendons  beneath 
the  ligament. 

Treatment — The  local  ganglion  when  first  formed,  may  often  be  cured  by  the  appli- 
cation of  a  blister  and  by  rest  of  the  tendon  secured  by  means  of  some  splint,  but  when  it 
has  existed  for  some  time,  such  treatment  is  useless.  When  it  can  be  ruptured  by  pres- 
sure applied  by  grasping  the  flexed  hand  with  both  hands  and  by  one  thumb  superposed 
upon  the  other  over  the  ganglion,  a  cure  may  often  be  effected  ;  firm  pressure  being  sub- 
sequently kept  up  by  means  of  a  pad  of  lint  and  strapping.  When  this  fails  the  ganglion 
should  be  punctured  subcutaneously  by  means  of  a  spear  shaped  needle  or  fine  tenotomy 
knife,  its  contents  squeezed  out,  and  pressure  applied  by  lint  and  strapping  as  before. 
When  success  does  not  follow  this  treatment,  a  silk  seton  may  be  introduced,  the  hand 
being  kept  quiet  on  a  splint,  but  it  should  be  removed  so  soon  as  suppuration  has  been 
established.  This  treatment  should  not  be  employed,  however,  until  all  minor  means 
have  failed,  for  it  is  occasionally  followed  by  diffused  inflammation  of  the  theca  of  the 
tendon  with  all  its  dangers.  [Some  operators  prefer  to  split  the  cyst  open  and  apply  an 
irritant  to  the  internal  wall  of  the  sac] 

The  diffused  or  compound  ganglion  is  dangerous  to  deal  with  ;  that  is,  any 
interference  with  it  maybe  followed  by  severe  inflammation  of  all  the  thecal  involved,  and 
thus  limb  and  life  be  jeopardized.  But  this  result  is  not  common  when  proper  precautions 
are  taken  to  guard  against  it.  The  risk  of  such  a  thing  should  always,  however,  be  laid 
hefore  the  patient  by  the  surgeon  before  any  operation  is  arranged. 

The  only  effectual  way  of  dealing  with  it  is  by  incision.  To  do  this,  the  surgeon  should 
for  some  five  or  six  days  before  fix  the  hand  and  forearm  upon  a  splint;  he  should  then 
make  a  clean  cut  into  the  affected  theca,  free  enough  to  allow  of  the  ready  escape  of  ail 
the  ganglion  contents  without  any  forcible  manipulation.  When  many  thecal  are  involved, 
more  than  one  incision  is  called  for.  The  incision  should  always  be  made  in  a  vertical 
direction  over  the  tendons,  and  both  above  and  below  the  annular  ligament  when  the 
disease  extends  up  the  arm.  After  the  operation,  the  wound  should  be  dressed  with  water 
dressing  and  the  splint  kept  on,  movement  of  the  finger  being  allowed  after  the  lapse  of  a 
few  days,  when  the  fear  of  diffused  suppurative  inflammation  has  passed  away.  In  the 
severe  example  of  the  affection  illustrated  in  Fig.  473,  this  practice  was  adopted  with 
success,  and  in  several  others  of  a  less  severe  character,  I  could  record  the  same  result.  I 
have  never  had  occasion  to  divide  the  annular  ligament. 
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CHAPTER  XXIX. 

DEFORMITIES,  CLUB-FOOT,  AND  ORTHOPEDIC  SURGERY. 
Malformations. 

Malformations  of  the  limbs  remain  to  be  considered,  those  of  special  parts  having 
already  received  attention  under  other  headings. 

They  may  roughly  be  classed  as  being  due  either  to  excess  or  hypertrophy,  or  to 

deficiency. 

Unnatural  adhesions  between  parts  is  not  rare,  and  mal-development  in  some  odd  way 
is  occasionally  met  with. 

As  examples  of  excess  of  development,  supernumerary  fingers  or  toes  are  the  most 
common,  the  supernumerary  digits  being  more  or  less  well  formed  or  rudimentary; 
appearing  either  as  skin  appendages  (8,  9,  Fig.  474)  or  being  more  like  cleft  phalanges, 
with  common  metacarpal  or  metatarsal  bones  (2,  6,  7,  Fig.  474).  The  thumb  is  very 
commonly  cleft. 

Thus,  out  of  twenty  cases  of  supernumerary  fingers  and  toes  consecutively  noted,  eight 
were  of  the  thumb,  and  four  were  of  the  fingers  alone,  three  of  the  toes  alone,  and  five  of 
the  fingers  and  toes  together,  the  deformity  being  symmetrical  in  six  of  the  cases.  Occa- 
sionally supernumerary  fingers  or  toes  have  perfect  metatarsal  or  metacarpal  bones,  and 
more  rarely  the  hand  may  be  double.  Jardine  Murray,  of  Brighton,  has  recorded  such  a 
case  ('Med.-Chir.  Trans.,'  vol.  xlvi). 


Fig.  474. 


Types  of  the  different  kinds  of  deformities  of  the  hands  and  feet. 


Hypertrophy  of  extremities  is  met  with,  either  of  whole  limbs  or  parts  of  limbs.  In 
drawing  10,  Fig.  474,  hypertrophy  of  one  finger  is  shown,  associated  with  deficiency  of 
others,  but  the  hypertrophy  is  a  type  of  the  affection  that  is  met  with  in  practice,  whether 
of  a  digit  or  extremity. 

Treatment  Rudimentary  fingers  and  toes  may  be  fearlessly  excised  when  they 

appear  as  skin  appendages,  but,  when  they  exist  as  bifid  phalanges,  great  care  is  called 
for  in  their  treatment  on  account  of  the  frequency  of  their  being  a  common  joint  to  the 
two  digits.  Under  these  circumstances,  the  surgeon  should  carefully  consider  the  question 
of  amputation  ;  and  if  he  decide  upon  performing  it,  it  will  be  wise  to  cut  off  the  super- 
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numerary  digit  some  little  distance  from  the  joint,  leaving  a  stum;),  which,  as  a  rule,  sub- 
sequently withers. 

Hypertrophied  extremities  may  be  removed  when  they  are  sources  of  great  inconve- 
nience, but  not  otherwise. 

Webbed  fingers  and  toes  are  another  common  deformity.  At  times  all  the  digits 
of  one  or  botli  hands  or  feet  are  webbed,  but  more  commonly  only  two  are  involved.  Thus, 
I  have  seen  the  thumb  and  index-finger  webbed  in  one  case  (No.  3,  Fig.  474)  ;  the  ring 
and  middle  fingers  of  both  hands  (No.  4),  and  in  another  the  second  and  third  toes  of 
both  feet.  In  one  instance,  the  toes  of  one  foot  were  webbed,  and  the  fingers  of  the  hands 
more  or  less  truncated.  In  another,  with  webbed  toes  on  both  feet,  there  was  a  supernu- 
merary right  thumb.  Indeed,  where  a  disposition  to  deformities  shows  itself  several 
varieties  of  deformity  may  co-exist  in  the  same  subject. 

Tkkatment  For  the  hand,  when  the  fingers  are  well  formed,  the  surgeon,  if  possible, 

should  divide  the  web,  but,  under  other  circumstances,  it  is  more  prudent  to  leave  it  alone. 
When  the  web  is  very  narrow  there  is  nothing  left  but  to  divide  it,  but  before  doing  so  a 
good  opening  at  the  base  of  the  cleft  ought  to  be  established  to  prevent  the  subsequent 
closure  of  the  wound.  This  can  be  efficiently  effected  by  means  of  the  galvanic  cautery 
or  otherwise,  and  the  subsequent  introduction  into  the  opening  of  a  piece  of  aluminium 
wire,  the  wire  being  kept  in  till  the  wound  has  cicatrized  and  become  as  thoroughly  estab- 
lished as  an  ear-ring  hole.  When  this  step  of  the  operation  has  been  effected,  the  cleft 
may  be  fearlessly  divided. 

When  the  web  is  broader  and  more  material  exists  for  the  surgeon's  manipulation,  the 
best  plan  to  adopt  is,  to  split  the  web  transversely  between  the  fingers,  and  to  turn  one 
flap  of  skin  round  one  finger  and  the  other  flap  round  the  second,  stitching  the  edges  of 
the  flap  to  the  skin  of  the  finger. 

Webbed  toes  need  no  surgical  interference. 

Absence  of  parts  cannot  surgically  be  remedied.  In  No.  13,  Fig.  474,  there  was 
an  absence  of  a  thumb,  but  by  way  of  compensation,  an  extra  finger  was  given.  In  No. 
14,  the  ring-finger  was  absent,  but  the  index  and  middle  were  hypertrophied. 

At  other  times,  limbs  are  truncated  as  if  from  intra-uterine  amputation,  and,  in  rarer 
cases,  bones  and  joints  seem  to  be  deficient.  Thus,  in  a  male  subject  I  had  under  my  care 
some  years  ago  the  right  arm  was  shortened  as  if  amputated  above  the  elbow,  and  the 
right  lower  extremity  was  represented  by  one  short  bone,  with  a  foot  that  would  have 
been  called  perfect  if  the  little  toe  had  not  been  absent. 

These  cases  are  mentioned,  however,  only  as  curiosities,  and  are  beyond  the  pale  of  the 
surgeon's  art. 

Clawlike  extremities  as  represented  in  Nos.  1,  11,  and  12,  Fig.  474,  are  very 
curious.  No.  1  represents  the  hands  of  George  N — ,  ret.  7  weeks,  the  third  child  of  well- 
made  parents,  the  other  children  being  natural.  Very  little  power  existed  in  the  claws, 
one  finger  alone  being  of  use.  The  child  in  other  respects  was  well  made  and 
intelligent. 

Nos.  11  and  12  were  taken  from  Edward  E — ,  set.  4,  one  of  eight  children,  three  being 
boys  and  five  girls,  one  brother  having  precisely  the  same  deformity.  The  parents  were 
well  made. 

The  hands  in  No.  11  had  apparently  but  three  metacarpal  bones  ;  the  wrist  and  carpal 
joints  being  normal;  the  solitary  digit  had  much  power.  The  feet  in  No.  12  were  still 
more  oddly  made.  In  both,  the  tarsal  bones  seemed  to  be  natural,  but  on  the  right  foot 
the  metatarsal  bones  wrere  confused  together.  The  digits  had  good  power.  Nothing 
could  be  suggested  for  the  patient's  benefit. 

Hereditary  nature  of  deformities  The  hereditary  nature  of  deformities  is 

generally  recognized,  though  in  the  history  of  such  cases  it  is  exceptional  for  such  a 
tendency  to  be  traced.  When,  however,  it  is  made  out,  it  is,  as  a  rule,  remarkable. 
Deformities,  when  inherited,  are  also  generally  of  a  like  kind.  Thus,  deformities  of  the 
genital  organs  are  passed  on  to  succeeding  generations,  as  is  the  disposition  to  harelip  or 
webbed  lingers,  &c. 

Exceptions  to  this  rule  are  met  with.  Thus,  in  a  family  of  twelve  children,  two  out  of 
four  boys  had  harelip  and  fissured  palate,  and  one  out  of  eight  girls  had  hypertrophy  of 
the  right  lower  extremity,  with  atrophy  of  the  right  great  toe.  The  father  of  this  family 
had  a  supernumerary  little  finger  on  one  hand. 

A  female  child,  one  of  five,  the  other  four  being  well  made,  had  hypertrophy  of  the  two 
inner  toes  of  the  left  foot.    They  were  at  five  weeks  old  as  large  as  the  toes  of  an  adult, 
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and  as  well  made.  The  parents  had  no  deformity,  but  the  father's  maternal  grandfather 
had  a  double  thumb. 

A  boy  had  a  double  thumb  on  one  hand  and  a  web  between  the  second  and  third  toes 
of  both  feet.    His  father  had  webbed  toes. 

These  exceptions  to  the  rule  above  given  are,  however,  rare. 

As  illustrations  of  the  rule,  the  following  cases  have  been  extracted  from  my  note-hooks : 
A  man  had  six  perfect  toes  on  each  foot,  and  six  perfect  fingers  on  each  hand.  He  was 
one  of  ten  children,  all  of  whom  had  the  same  kind  of  deformity.  The  parents  of  the.se 
children  were,  however,  well  made. 

A  female  child  had  left  equino-varus.  She  was  one  of  eight  children,  the  other  seven 
being  well  made.  The  parents  had  no  such  deformity,  but  the  mother  had  two  brothers 
and  one  sister  so  deformed,  and  her  father  had  double  talipes. 

A  man  had  scrotal  hypospadiasis,  and  was  one  of  nine  children.  Both  his  parents  were 
well  formed,  and  no  history  of  deformity  could  be  traced  backwards.  One  of  his  sisters 
had  harelip,  while  two  of  his  brothers  were  deformed  as  he  was,  one  having  passed  as  a 
female  till  he  was  eighteen  years  of  age.  Two  other  brothers  and  three  sisters  were 
natural,  but  each  of  these  brothers  had  a  son  a  hypospadiac. 

These  cases  are  very  striking. 

Cl.UB-FOOT. 

When  paralysis  takes  place  of  a  single  muscle  or  of  a  group  of  muscles  functionally 
associated,  the  opposing  muscle  or  group  losing  antagonism,  acts  uncontrolled,  and,  as  a 
consequence,  contraction  or  deformity  is  liable  to  be  produced,  the  deformities  resulting 
from  this  class  of  cases  being  designated  paralytic  distortions. 

When  a  muscle  or  a  group  of  muscles,  from  whatever  cause,  acts  spasmodically  with  an 
active  tonic  contraction,  or  a  slow  and  progressive  one  quite  irrespective  of  the  will,  or 
but  slightly  influenced  by  it,  and  in  this  way  overcomes  the  opposing  muscle  or  group  of 
muscles,  deformities  may  likewise  be  produced,  such  cases  being  called  spastic  or  spas- 
modic distortions. 

In  the  first  class,  the  degree  of  deformity  depends  much  upon  the  degree  of  paralysis  that 
is  present,  and  in  the  second,  on  the  amount  of  spasm  or  contracting  force  of  the  muscles 
involved.  Some  surgeons  would  class  all  deformities  in  the  first  group,  but  this  view  is 
incorrect. 

Both  may  be  congenital  or  acquired.  In  the  congenital,  greater  changes  take  place  in 
the  conformation  of  the  bones  than  in  the  acquired,  these  changes  depending  much  upon 
the  intensity  of  the  muscular  action,  but  more  upon  the  period  of  life  at  which  they  com- 
menced. 

"It  seems  as  if  in  congenital  club-foot  and  analogous  distortions  a  stimulus  or  irritant 
were  present  in  the  medulla  spinalis,  acting  upon  certain  ganglionic  cells  there,  which 
keeps  the  affected  muscle  in  a  state  of  tonic  contraction,  yet  not  sufficient  to  neutralize 
the  stimulus  of  the  will  within  the  limits  of  movement  permitted  by  the  structural  short- 
ening of  the  member.  Many  non-congenital  spastic  contractions  appear  allied  to  the  con- 
dition which  prevails  in  some  states  of  chorea,  in  which,  when  the  will  would  permit  or 
cause  contraction  or  relaxation  of  a  particular  muscle,  an  involuntary  influence  excites 
contraction,  interferes  with  and  frustrates  the  voluntary  effort.  In  more  intense  spas- 
modic contractions  the  will  is  entirely  overpowered  before  structural  shortening  supervenes 
to  effect  the  same  end." — Little. 

As  an  extra  argument  in  favor  of  this  view,  the  fact  may  be  adduced  that  club-loot 
often  coexists  with  other  deformities,  such  as  spina  bifida  and  club-hand,  &c.  "Congeni- 
tal and  non-congenital  club-foot  spring  from  analogous  causes."  [Some  years  ago  1  saw 
at  one  of  the  hospitals  with  which  I  was  connected  an  infant,  14  days  old,  who  had  club- 
feet, spina  bifida,  and  the  enlarged  breasts,  secreting  a  milky  fluid,  sometimes  observed  in 
infants.] 

When  these  muscular  contractions  are  powerful  enough  or  continue  long  enough  to 
alter  the  natural  position  of  a  part,  deformity  is  said  to  exist,  and,  according  to  its  seat  or 
form  has  it  a  special  name. 

To  Stromeyer  abroad  as  well  as  to  Little  in  this  country,  are  we  chiefly  indebted  for 
most  of  our  knowledge  on  this  matter,  although  in  more  recent  times  Tamplin,  Lonsdale, 
W.  Adams,  Brodhurst,  and  others  have  added  much  to  the  subject. 

Stromeyer,  however,  in  1831,  only  followed  Delpech  in  1828,  this  great  surgeon  follow- 
ing a  greater — John  Hunter — who  in  1794  established  the  principle  of  subcutaneous  sur- 
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gery,  when  he  divided  injuries  to  sound  parts  into  two  divisions,  and  established  this 
principle,  that — "The  injuries  of  the  first  division,  in  which  the  parts  do  not  communi- 
cate externally,  seldom  inflame,  while  those  of  the  second  commonly  both  inflame  and 
suppurate." 

Club-foot  may  be  divided  into  four  typical  forms : — 

Talipes  equinus,  in  which  the  heel  is  simply  drawn  up  by  the  contraction  of  the 
muscles  of  the  calf  (Fig.  475). 

Fig.  475.  Fig.  476. 


Talipes  varus,  in  which  the  foot  is  drawn  inwards  to  different  degrees  (Fig.  470). 
Talipes  valgus,  in  which  the  foot  is  turned  out  (Fig.  477). 

And,  talipes  calcaneus,  in  which  the  foot  is  drawn  up  and  the  heel  depressed 
(Fig.  478). 

Combination  of  these  forms  are  commonly  seen,  thus,  we  have  T.  equino-varus,  when 
the  foot  is  turned  in  and  heel  drawn  up  (Fig.  476a);  T.  equino-valgus,  when  the  foot  is 
urned  out  and  the  heel  drawn  up  ;  T.  calcaneo-varns  and  calcaueo-valgus  being  terms 
applied  when  the  heel  is  depressed  and  foot  turned  in  or  out. 

Talipes  varus  is  the  usual  congenital  form,  but  any  may  exist,  talipes  equinus  and 
equino-varus  and  valgus  being  the  more  common  acquired  forms. 

In  valgus,  the  peronei  muscles  are  chiefly  involved  ;  in  varus,  the  adductors,  particu- 
larly the  two  tibials;  in  equinus,  there  is  contraction  of  the  muscles  of  the  calf  through 
the  tendo  Achillis  ;  and  in  calcaneus,  paralysis  of  the  same  group. 

Club-foot  is  often  hereditary,  and  more  prone  to  attack  the  male  branches  of  a  family 
than  the  female,  and  in  this  respect  seems  to  follow  the  ordinary  law  of  all  deformities. 
In  a  case  under  my  care  of  talipes  varus,  the  child's  father,  grandfather,  and  great-  grand- 
father on  the  father's  side  had  congenital  talipes,  while  none  of  the  female  branches  of  the 
respective  families  were  deformed. 

"  It  is  convenient,  for  practical  purposes,  to  divide  congenital  club-foot  into  three 
degrees  of  severity:  the  slightest,  that  in  which  the  position  of  the  front  of  the  foot,  when 
inverted,  is  such  that  the  angle  formed  by  it  with  the  inside  of  the  leg  is  greater  than  a 
right  angle,  and  in  which  the  contraction  is  so  moderate  that  the  toes  can  easily  be  brought 
temporarily  by  the  hand  of  the  surgeon  into  a  straight  line  with  the  leg,  and  the  heel  be 
depressed  to  a  natural  position.  The  second  class  includes  those  in  which  the  inversion 
of  the  foot  and  elevation  of  the  heel  appear  the  same  or  little  greater  than  in  those  of  the 
first  class,  but  in  which  no  reasonable  effort  of  the  surgeon's  hand  will  temporarily  extin- 
guish the  contraction  and  deformity.  The  third  class  comprises  those  in  which  the  con- 
traction of  the  soft  parts  and  displacement  of  hard  parts  reaches  the  highest  degree,  so 
that  the  inner  margin  of  the  foot  is  situated  at  an  acute  angle  with  the  inside  of  the  leg, 
sometimes,  or  even  almost  in  contact  with  it.  Cases  of  the  first  and  second  grades  may 
be  respectively  converted  into  the  second  and  third  grades  by  delay  in  the  application  of 
remedies,  and  by  the  effects  of  improper  locomotion." — Little. 

Talipes  equinus  is  the  most  common  form  of  the  acquired  talipes,  although  Little  posi- 
tively declares  it  is  at  times  congenital.  It  is  found  in  every  degree,  from  the  inability 
to  ilex  the  foot  beyond  a  right  angle  to  a  pointing  of  the  toes,  necessitating  the  patient 
walking  upon  the  heads  of  the  metatarsal  bones  and  phalanges,  the  head  of  the  astragalus 
projecting  prominently  on  the  dorsum  of  the  foot.  Fig.  475  illustrates  the  medium  and 
extreme  forms. 

Talipes  varus  is  the  more  common  congenital  form.  Fig.  476  illustrates  it  in  three 
degrees  of  severity. 

It  is  very  frequently  combined  with  T.  equinus,  as  seen  in  Fig.  476a.    The  arrows  in 
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Fig.  476a. 

EquinoVaru* 


the  figure  indicate  the  direction  of  the  convexity  of  the  tarsus  and  metatarsus  forwards 
and  outwards  ;  the  perpendicular  line  through  the  axis  of  the  limb  shows  the  extent  of  the 
inward  deviation  of  the  metatarsus,  by  which  the  base  of  the  little 
toe,  being  brought  completely  beneath  the  axis,  has  to  support  the 
entire  weight  of  the  body  in  walking. 

Talipes  valgus  may  be  of  all  degrees  of  severity,  and  may  be  con- 
genital or  acquired,  these  two  varieties  presenting  very  different  ap- 
pearances. Fig.  477  illustrates  the  congenital  form  in  two  degrees  of 
severity  ;  and  also  the  acquired. 

Talipes  calcaneus  is  illustrated  in  Fig.  478. 

For  a  full  detail  of  the  anatomical  changes  of  the  foot  under  these 
different  conditions  vide  Adams  in  '  Path.  Soc.  Trans.,'  vol.  iii. 

Before  considering  the  treatment  of  these  affections  it  will  he  well 
to  look  into  the  principle  upon  which  all  interferences  must  be  hased, 
and  the  process  by  which  repair  can  take  place  after  the  division  of 
tendon. 

To  Paget  and  W.  Adams,  in  this  country,  we  are  chiefly  indebted 
From  Little.  for  our  knowledge  of  this  subject,  and  I  shall  use  as  much  as  possible, 

Adams's  description  of  this  process  as  published  in  18G0,  in  his  work 
on  the  '  Reparative  Process  of  Human  Tendons  after  Division,'  his  investigations  having 
confirmed  those  of  the  former  as  well  as  added  to  our  stock  of  knowledge. 

When  such  a  tendon  as  the  tendo  Achillis  is  divided  subcutaneously,  the  divided  ends 
separate,  in  an  infant  for  half  an  inch,  and  in  an  adult  from  one  to  two  inches,  the  degree 
depending  much  upon  the  healthy  condition  of  the  divided  muscle  and  the  amount  of 
movement  subsequently  permitted  in  the  ankle-joint. 


Congenital.  Acquired.  Talipes  Calcaneus 


The  reparative  process  begins  by  increased  vascularity  in  the  sheath  of  the  tendon, 
which  is  followed  by  the  infiltration  of  a  blastematous  material  into  its  meshes  or  spaces 
between  its  fibrous  elements,  exhibiting  the  development  of  innumerable  small  nuclei,  a  few 
cells  of  large  size  and  irregular  form,  with  granular  contents,  or,  perhaps,  with  one  or 
more  nuclei  and  studded  with  minute  molecules  of  oil ;  a  blastematous  material,  in  which 
the  cell  forms  do  not  develop  beyond  the  stage  of  nuclei,  appearing  to  be  the  proper  repara- 
tive material  from  which  new  tendon  is  developed.  This  nucleated  blastema  soon  becomes 
vascular,  capillary  vessels  having  been  seen  in  it  on  the  eighteenth  day;  the  nuclei  assume 
an  elongated,  spindle,  or  oat-shaped  form,  and  are  seen  after  the  addition  of  acetic  acid 
to  be  arranged  in  parallel  linear  series.  The  tissue  becomes  gradually  more  fibrillated, 
and  at  last  fibrous — a  solid  bond  of  union  subsequently  forming  between  the  divided  ex- 
tremities of  the  tendon,  which  is  tough  to  the  touch,  but  to  the  eye  presents,  even  for  at 
least  three  years,  a  grayish,  translucent  appearance,  distinguishing  it  at  once  from  the 
glistening  old  tendon.  This  new  tissue  remains  during  life  as  permanent,  and  has  little 
tendency  to  contract  subsequently.  Adams's  observations  rather  led  him  to  the  conclusion, 
that  the  required  portion  of  new  tendon  is  to  be  obtained  during  a  lengthened  period  of  for- 
mation, that  is,  about  two  to  three  weeks,  under  the  ordinary  conditions  of  health  ;  but, 
in  paralytic  cases  as  in  others  of  feeble  health,  this  period  may  be  doubled. 

Adams  informs  us  also,  that  the  divided  extremities  of  the  old  tendon  take  no  active 
part  in  the  reparative  process  during  its  earlier  stages,  although  at  the  later  the  cut  ends 
become  rounded  and  their  structure  softened.  They  become  enlarged  and  exhibit  a  ten- 
dency to  split,  and  thin  streaks  of  new  material  similar  to  that  already  described  are  seen 
between  the  fibres  ;  the  ends  are  joined  by  these  means.  At  a  later  period,  the  bulbous 
enlargement  gradually  diminishes. 
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When  a  tendon  is  divided  a  second  time,  there  is  but  little  separation  of  its  ends,  and 
this  is  probably  due  to  adhesion  of  the  new  tendon  to  the  neighboring  fibro-cellular  tissue, 
in  which  fact  is  found  an  explanation  of  the  unsatisfactory  results  of  second  operations. 

There  is  no  reason  for  believing,  that  in  the  treatment  of  deformities  by  tenotomy, 
direct  approximation  and  reunion  of  the  divided  extremities  of  the  tendon  must  first  be 
obtained,  and  that  the  required  elongation  is  afterwards  to  be  procured  by  gradual 
mechanical  extension  of  the  new  connecting  medium,  as  we  would  stretch  a  piece  of  india- 
rubber. 

Gradual  mechanical  extension,  however,  is  required,  in  cases  of  long  standing,  as  in 
hose  of  congenital  origin,  to  forcibly  overcome  ligamentous  resistance,  and  to  separate  the 
ends  of  the  divided  tendons  ;  as  it  is  in  those  of  paralytic  and  of  non-congenital  origin  to 
prevent  the  too  rapid  separation  of  the  extremities  of  the  tendon.  The  mechanical 
extension  should  be  carefully  regulated  according  to  the  activity  of  the  reparative  process, 
as  indicated  by  the  amount  of  effusion  into  the  sheath.  Blood  poured  out  into  the  sheath 
or  any  inflammatory  action  interferes  much  with  the  process  of  repair;  any  causes  of 
general  feebleness,  coldness  of  the  limb,  too  early,  too  late,  or  too  forcible  extension, 
having  a  like  effect.    With  these  remarks  the  operation  itself  may  be  considered. 

Treatment — "  The  indications,"  writes  Little,  "  are  to  overcome  the  shortening  of 
the  muscles,  ligaments,  fasciae,  and  integuments  on  the  contracted  side  of  the  member,  to 
direct  the  bones  into  their  proper  position,  to  educate  the  patient's  voluntary  use  of  the 
parts,  to  give  strength  to  the  muscles  and  ligaments  in  the  elongated  side  of  the  member, 
and  to  combat  the  tendency  to  relapse." 

To  fulfil  the  first  indications,  mechanical  means  are  often  sufficient ;  and  when  these  fail 
or  are  inapplicable,  the  division  of  the  contracted  structures.  To  carry  out  the  other, 
mechanical  means  are  also  of  value,  aided  by  general  measures,  and  more  particularly  by 
galvanism  of  the  weakened  muscles.  In  a  large  number  of  cases,  however,  instruments 
are  not  required,  much  less  tenotomy  ;  since  in  any  case  of  congenital  or  infantile  talipes, 
when  the  foot  can  be  brought  into  its  normal  position  with  but  little  force,  a  cure  without 
operation  can  with  some  confidence  be  promised. 

[The  experience  at  the  Orthopaedic  Hospital  of  this  city  goes  to  show  that,  with  ordinary 
care,  congenital  varus  can  be  cured  without  tenotomy,  though  the  accompanying  equinus 
may  require  operation  at  a  later  period.] 

In  the  very  simplest  cases,  mere  friction  of  the  affected  limb  and  the  daily  extension  of 
the  contracted  tendons  is  often  enough  to  effect  a  cure,  the  nurse  or  parent  holding  the 
crooked  foot  for  some  ten  or  fifteen  minutes  two  or  three  times  a  day  in  the  required 
position. 

In  the  next  class  of  cases,  which  are  slightly  worse  than  the  last,  in  which  the  foot  can 
be  brought  with  gentle  force  into  its  natural  place,  a  cure  can  be  effected  by  means  of 
strapping  adjusted  in  the  fashion  depicted  below  (Fig.  479).     The  strapping  must  be 


Fig.  479.  Fig.  480.  [Fig.  481. 


talipes  varus  by  strapping.  Splint  for  talipes.  Apparatus  for  stretching,  devised  by  Dr.  Morton.] 


of  a  firm  nature ;  that  spread  on  linen  being  the  best,  as  made  by  Messrs.  Gerrard  &  Co.. 
<>r  Leslie,  and  used  at  Guy's.  The  first  piece  acts  as  a  kind  of  splint,  and  the  second  by 
binding  down  the  first  to  the  ankle  admits  of  any  amount  of  force  required  to  bring  the 
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foot  in  or  out,  according  to  the  nature  of  the  case.  In  a  still  more  severe  form,  where  the 
former  method  is  inapplicable,  a  small  tin  splint  covered  with  leather  with  a  screw  hinge 
at  the  ankle,  such  as  that  advised  by  Little,  or  made  for  myself  by  Millikin,  of  St.  Thomas's 
Street,  may  be  employed,  the  foot  being  forcibly  brought  into  the  required  position  and 
fixed  there  by  strapping  (Fig.  480.) 

[When  the  deformity  of  the  tarsal  bones  is  very  great  it  may  be  necessary  to  employ  a 
considerable  degree  of  force  to  stretch  the  foot  into  position,  and  then  some  form  of  appa- 


Fig.  482. 


Apparatus  for  foot-stretching,  devised  by  Mr.  Louis  Kolbe,  Sr. 


ratus,  such  as  shown  in  Figs.  481  and  482,  becomes  an  essential  of  the  treatment.  The 
force  may  be  used  before  or  after  operation  according  to  circumstances.] 

In  the  worst  forms,  where,  by  no  ordinary  force  the  foot  can  be  brought  into  the  required 
position,  the  division  of  the  shortened  tendon,  tendons,  or  fascia  should  be  performed,  no 
more  structures  being  divided  than  are  absolutely  essential. 

"  AY  hen  deciding  on  the  necessity  of  operation,  the  surgeon  must  not  be  guided  solely 
by  the  external  configuration,  but  by  the  amount  of  firm  resistance  opposed  to  restoration, 
by  the  depth  of  the  furrows  existing  in  the  sole  and  behind  and  above  the  heel,  and  by 
the  degree  of  tension  of  the  integuments  above  the  internal  malleolus.  The  deep  clefts  or 
furrows  in  question  denote  intensity  of  contraction  of  muscles,  and  closer  adhesion  than 
usual  of  integuments  and  fascia  to  the  subjacent  soft  structures  and  bones.  They  pro- 
bably denote,  also,  that  the  deformity  dates  from  an  early  period  of  uterine  existence." 
— Little. 

Sayre's  law  upon  this  point  is  very  good :  "  Place  the  part  contracted,"  he  writes,  "as 
nearly  as  possible  in  its  normal  position  by  means  of  manual  tension  gradually  applied, 
and  then  carefully  retain  it  in  that  position  ;  while  the  parts  are  thus  placed  upon  the 
stretch,  make  additional  point-pressure  with  the  end  of  the  finger  or  thumb  upon  the 
parts  thus  rendered  tense,  and,  if  such  additional  pressure  produces  reflex  contractions, 
that  tendon,  fascia  or  muscle  must  be  divided,  and  the  point  at  which  the  reflex  spasm  is 
excited  is  the  point  where  the  operation  should  be  performed.  If,  on  the  contrary,  the 
additional  point-pressure  does  not  produce  reflex  contractions,  the  deformity  can  be  over- 
come by  means  of  constant  elastic  tension,  and  the  more  you  cut,  the  greater  will  be  the 
amount  of  damage  done." — 'Orthopaedic  Surg.,'  1870. 

In  all  cases  treatment  should  be  commenced  as  soon  as  possible,  and  the  foot  of  the 
youngest  infant  may  be  dealt  with  advantageously  by  manual  extension  a  few  days  after 
birth.  Within  a  week,  extension  by  strapping  may  be  carefully  employed,  the  foot  being 
looked  to  daily  to  see  that  no  sloughing  or  cutting  of  the  skin  by  the  strapping  takes 
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place,  for  in  infants  the  tendons  yield  far  more  readily  than  they  do  as  months  or  years 
go  on,  and  with  care  no  harm  can  accrue  from  simple  mechanical  extension.  Even 
splints,  carefully  applied,  can  be  used. 

When  tenotomy  is  clearly  a  necessity — that  is,  in  grave  deformities — there  is  no  reason, 
in  a  healthy  well-developed  babe,  why  it  should  not  be  performed  within  a  month  after 
birth.  I  have  divided  the  tendo  Achillis  for  a  talipes  varus,  with  an  excellent  result  at 
the  end  of  the  first  week,  and  Mr.  Stromeyer  Little  has  operated  successfully  within 
twenty-four  hours  of  the  child's  birth. 

The  operation — In  a  large  number  of  cases  of  congenital  varus  the  division  of  the 
tendo  Achillis  is  enough,  the  foot  after  division  of  the  tendon  being  generally  capable  of 
restoration  to  the  required  position  by  mechanical  means,  but  in  severe  examples,  the 
anterior  or  posterior  tibials,  singly  or  together  may  require  to  be  cut.  These  three  tendons 
may  be  divided  at  one  operation  in  average  cases,  though  in  the  severe,  Little's  advice  is 
good  to  deal  with  the  tibial  tendons  first  and  overcome  the  inversion  of  the  foot,  and,  at  a 
later  date,  to  divide  the  tendo  Achillis.  The  value  of  this  proceeding  consists  in  the 
fixed  os  calcis  offering  a  resisting  point  from  which  the  surgeon  is  enabled  to  stretch  out 
and  unfold  the  contracted  inverted  sole. 

Division  of  the  tendo  Achillis  The  patient  should  be  turned  on  the  abdomen, 

and  the  tendon  made  tense  by  means  of  an  assistant.  The  surgeon  should  then  insert  a 
sharp-pointed  or  round  knife  flatwise  from  behind  forwards  by  the  side  of  the  tendon  as 
far  as  its  anterior  surface,  when  it  should  be  turned  laterally  in  front  of  the  tendon  and 
its  cutting  edge  directed  backwards  towards  the  tendon,  when,  with  the  slightest  sawing 
motion,  the  tense  cord  may  be  divided,  care  being  observed  to  do  this  completely  or  failure 
will  follow.  The  surgeon,  during  this  procedure,  should  keep  his  finger  upon  the  tissue 
to  be  divided,  and  immediately  on  the  withdrawal  of  his  knife,  close  the  opening  with  his 
finger  or  thumb,  the  assistant  relaxing  the  parts  at  the  moment  he  feels  resistance  to  cease. 
A  dossil  of  lint  should  then  be  applied  to  the  puncture  and  fixed  by  strapping,  this  dressing 
being  left  for  three  days.  If  any  suspicion  exist  of  the  posterior  tibial  artery  having  been 
wounded,  as  indicated  by  arterial  hemorrhage  and  blanching  of  the  foot,  the  dressing 
should  be  left  on  for  at  least  a  fortnight  and  all  mechanical  treatment  postponed.  It  is, 
however,  an  exceptional  circumstance  for  any  barm  to  follow  the  puncture  of  the  artery. 
Little,  with  all  his  experience,  informs  us  that  he  has  only  once  seen  any  trouble  from 
this  circumstance. 

After  the  operation  the  foot  in  its  deformed  position  should  be  bound  to  a  flexible  metal 
splint  till  the  immediate  effects  of  the  operation  have  subsided,  after  which  the  mechanical 
treatment  may  be  commenced. 

Division  of  the  posterior  tibial  tendon  should  be  performed  with  the  child 
upon  its  back,  with  the  limb  to  be  operated  upon  rotated  well  outwards.  The  surgeen 
should  take  charge  of  the  foot  and  his  assistant  of  the  knee.  The  tendon  should  be  divided 
about  one  inch,  or  one  and  a  half  inch  above  the  extremity  of  the  inner  malleolus.  In 
thin  subjects,  on  abducting  the  foot,  the  tendon  may  be  felt  at  the  spot  indicated  ;  but  in 
fat  persons,  and  when  the  tendon  cannot  be  made  out,  the  surgeon  knows  it  lies  along  the 
inner  edge  of  the  tibia,  "exactly  midway  between  the  anterior  and  posterior  borders  of 
the  leg  on  its  inner  aspect." 

At  this  spot  the  knife  should  be  inserted  perpendicular  to  the  surface  through  the  fascia 
for  about  half  an  inch,  this  opening  in  the  fascia  being  made  sufficiently  free  to  admit  of 
the  introduction  of  the  probe-pointed  knife,  which  must  next  be  inserted.  This  knife  can 
then  be  introduced  perpendicularly  close  to  the  bone,  between  it  and  the  tendon  to  be 
divided,  when  its  edge  should  be  turned  towards  the  tendon  and  the  operation  completed 
by  a  slight  sawing  movement.  It  is  not  always  necessary  to  change  knives  during  this 
operation,  some  operators,  indeed,  never  do  so.  It  is  safer,  however,  to  adopt  the  practice 
in  fat  subjects  when  some  uncertainty  exists  as  to  the  exact  position  of  the  tendon.  As 
soon  as  the  tendon  has  been  divided,  a  dossil  of  lint  should  be  applied,  as  in  the  former 
operation. 

Some  surgeons  prefer  to  divide  the  tendon  of  the  long  flexor  muscle  at  the  same  time; 
as  a  rule,  this  is  unnecessary. 

Division  of  the  anterior  tibial  tendon  can  be  performed  with  the  patient  lying 
on  his  back  and  the  foot  extended,  the  tendon  being  in  this  way  made  prominent  in  front 
of  the  inner  malleolus.  The  knife  should  be  inserted  at  this  point  behind  the  tendon  and 
its  edge  turned  forward,  when  the  tight  cord  can  be  divided — the  foot  being  at  once 
flexed,  and  the  punctured  wound  covered  with  lint  and  strapping.  It  ought  to  be  kept  in 
a  splint  for  several  days,  after  division  of  the  tendo  Achillis. 
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When  all  these  tendons  are  divided  at  the  same  operation,  the  after-treatment  must  be 
the  same. 

Division  of  the  peronei  tendons  for  talipes  valgus  is  easily  accomplished  by 
adducting  the  foot  and  introducing  the  knife  behind  the  external  malleolus,  between  the 
tendons  and  the  fibula — the  tendons  being  cut  on  turning  the  edge  of  the  knife  towards 
them  with  a  sawing  movement.  Some  surgeons  advocate  a  higher  division  of  these 
tendons  to  obviate  their  retraction,  union  taking  place  between  the  tendon  and  the  sheath. 

It  is  unnecessary  to  describe  the  operation  for  division  of  the  plantar  fascia  or  other 
tendons,  as  the  practice  in  all  should  be  conducted  on  principles  identical  with  those 
already  described. 

Mechanical  Treatment  However  necessary  these  operations  may  be  in  any  given 

case,  it  ought  to  be  remembered  that  they  are  only  preparatory  to  the  mechanical  treat- 
ment of  stretching  which  is  subsequently  to  be  carried  out.  That  they  are  not  always 
necessary  has  already  been  shown,  mechanical  treatment  generally  being  amply  sufficient 
of  itself  to  effect  all  the  surgeon  desires. 

In  one  case  after  the  division  of  the  rigid  tendon  or  tendons,  a  cure  may  be  effected  by 
means  of  strapping  as  already  illustrated  (Fig.  479);  in  a  second,  a  simple  inside  or  out- 
side splint  with  strapping  or  bandages  may  be  enough.  In  a  third  the  simple  splint 
figured  in  Fig.  480  answers  every  purpose;  while  in  a  fourth,  Scarpa's  shoe  is  required 


Fig.  483. 


Fig.  484. 


Little's  modification  of  Scarpa's  shoe 
for  talipes. 

of  new  material  between  them. 


Mr.  Davies-Colley's  splint  for  talipes  equiuo-varus. 

(Fig.  483),  or  some  of  its  modifications.  A  shoe  with  a 
ball-and-socket  heel-joint,  which  Messrs.  Krohne  made 
for  me,  is  strongly  to  be  recommended,  and  in  Fig.  484  is 
another,  suggested  by  my  colleague,  Mr.  Davies-Colley, 
which,  for  extreme  examples  of  talipes,  is  inexpensive 
and  stands  unrivalled. 

In  all,  the  principle  embodied  is  the  same,  the  separa- 
tion of  the  divided  ends  of  the  tendon  and  the  deposition 
The  splint  invariably  should  be  applied  and  fixed  to  the 
foot  in  its  deformed  position,  and  the  stretching  process  commenced  on  the  third  or  fourth 
day,  and  be  completed  at  the  latest  by  the  second  week.  In  many  I  have  brought  the 
foot  into  position  on  the  third  or  fourth  day,  and  with  nothing  but  good  results.  Delay  in 
this  matter,  as  a  rule,  means  failure,  for  the  new  tissues  soon  assume  a  fibrous  character, 
and  the  deposition  of  new  material  takes  place  only  during  the  early  days  after  the  opera- 
tion.   In  adults,  however,  the  mechanical  treatment  may  extend  over  many  months. 

If  failure  follows  the  first  operation,  a  second  may  be  performed,  but  the  hope  of  a 
successful  issue  under  these  circumstances  is  far  from  good. 

Barwell  has  recently  revived  the  old  practice  of  elastic  bands  to  stretch  the  tendons  in 
lieu  of  dividing  them ;  and  in  some  cases  it  is  a  valuable  practice,  but  as  a  substitute  for 
tenotomy  it  cannot  be  recommended. 

There  are,  however,  cases  of  talipes  equino-varus  which  are  neither  amenable  to  sub- 
cutaneous tenotomy  nor  to  mechanical  appliances,  as  well  as  others  which  have  been 
treated  by  these  measures  and  have  failed,  or  which  are  so  severe  as  to  make  it  certain 
that  a  long  interval  of  time  must  of  necessity  be  spent  in  the  attempt  to  bring  about  a 
cure,  even  if  such  a  result  were  probable  or  possible  ;  and  under  these  circumstance-  sur- 
geons have  sought  for  more  expeditious  and  efficient  means  of  treatment.  With  such  a 
view,  Dr.  Little,  the  pioneer  of  tenotomy  in  this  country,  suggested,  so  long  ago  as  18o4, 
"  that  in  inveterate  varus  the  treatment  might  well  be  commenced  in  robust  subjects  by 
ablation  of  the  os  cuboides,"  and  the  late  Mr.  S.  Solly,  in  1857,  carried  the  suggestion 
into  effect.  The  case  not  proving  very  successful,  the  practice  met  witli  no  encourage- 
ment, and  the  operation  was  not  repeated  till  Mr.  Richard  Davy,  an  old  pupil  of  my  own, 
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performed  it  :it  the  "Westminister  Hospital  in  1874,  on  a  boy,  ret.  15,  with  such  a  "  striking 
immediate  result  that  the  sole  of  the  foot  could  with  force  be  placed  in  a  natural  position," 
and  he  repeated  it  in  1875-76.  In  1872,  Mr.  Edward  Lund  went  a  step  further,  and 
removed  from  a  boy,  set.  7,  both  astragali  in  a  case  of  severe  double  talipes,  with  some 
perceptible  improvement.    This  measure  he  repeated  in  March,  1878. 

In  October,  1875,  however,  my  colleague,  Mr.  Davies-Colley,  adopted  a  new  method, 
and  on  the  suggestion  of  Mr.  Howse,  removed  from  a  boy,  ast.  12,  a  wedge-shaped  piece 
of  the  tarsus  without  paying  any  regard  to  its  articulations,  by  means  of  "  an  incision, 
three  inches  in  length,  along  the  outer  border  of  the  left  foot,  from  the  middle  of  the  os 
calcis  to  the  middle  of  the  fifth  metatarsal  bone,  and  a  second  across  the  dorsum  of  the 
foot  from  the  centre  of  this  incision  two  inches  long.  Both  feet  were  operated  upon  at 
intervals  of  six  weeks,  and  in  less  than  ten  weeks  from  the  second  operation  the  wounds 
were  quite  healed,  and  the  boy  could  walk  without  assistance.  In  November,  1876,  Mr. 
Davy  performed  the  same  operation. 

All  these  proceedings  are  sound  in  principle,  and  in  cases  of  talipes  in  which  minor 
measures  have  been  tried  and  have  failed,  or  in  which  the  probabilities  of  their  success 
are  slight,  and  time  and  expense  are  questions  of  importance,  they  should  be  entertained. 
1  believe,  however,  that  Mr.  Davies-Colley's  operation  is  the  best  for  talipes  equino-varus, 
particularly  where  the  varus  is  worse  than  the  equinus,  though  Mr.  Lund's  operation  is 
probably  of  value  under  the  reverse  conditions.  I  say  this  after  having  had  opportunities 
of  seeing  several  of  Mr.  Davy's  and  one  of  Mr.  Lund's  cases  and  having  carefully  watched 
throughout  its  treatment  Mr.  Davies-Colley's.  Entertaining  these  opinions,  I  performed 
Mr.  Davies-Colley's  operation  on  June  18th,  1878,  and  with  such  a  good  result  that  I  now 
give  drawings  of  the  boy's  foot  before  the  operation1  (Figs.  485,  486)  and  subsequent  to 
it  with  an  outline  of  the  portion  of  bones  removed  (Fig.  487). 

The  case  was  that  of  a  boy,  aet.  12,  who  was  born  with  talipes  equino-varus  of  the  right 
foot,  and  went  under  surgical  treatment  when  eight  months,  and  again  when  five  years 
old,  but  with  no  permanent  relief.  On  admission  into  Guy's,  under  my  care,  on  June 
12th,  1878,  the  heel  of  the  right  foot  was  much  drawn  up,  and  the  foot  so  twisted  inwards 
as  to  cause  the  sole  of  the  foot  to  face  the  median  line  of  the  body,  as  in  a  complete  sub- 
astragaloid  dislocation.    The  head  of  the  astragalus  was  very  prominent,  and  the  tip  of 


Fig.  485.  Fig.  487.  Fig.  486. 


Foot  before  Bones  Foot  after 

operation.  removed.  operation. 


the  inner  malleolus  approximated  the  base  of  the  metatarsal  bone  of  the  great  toe,  the 
tubercle  of  the  scaphoid  being  buried  in  the  abnormal  depression.  By  no  force  could  the 
foot  be  restored  to  a  better  position,  although  the  ten  do  Achillis  and  tendon  of  the  poste- 
rior tibial  muscles  could  be  made  tense.    Under  the  circumstances  described  it  was 

1  The  delay  arising  from  the  accidental  loss  of  the  MS.  of  this  article  during  the  printing  of  this 
work  atfording  me  the  opportunity  of  inserting  the  case. 
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tolerably  clear  that  by  no  tenotomy  or  mechanical  means  could  any  hope  be  entertained 
of  restoring  the  foot  to  a  good  position,  and  I  consequently  determined  to  perform  Mr. 
Davies-Colley's  operation. 

This  I  did  on  June  18th,  1878,  by  an  oblique  T-incision  of  the  soft  parts,  and  tlit: 
application  of  a  keyhole  saw  beneath  the  tendons  and  soft  parts,  made  after  Esmarcb 
bandages  had  been  applied  as  a  tourniquet. 

The  wedge  of  bone  I  removed  is  represented  in  Fig.  487,  and  was  taken  out  entire, 
great  care  being  taken  to  protect  the  tendons  and  soft  tissues  and  particularly  those  of  the 
sole,  by  the  introduction  of  a  flat  retractor,  during  the  sawing  process. 

The  day  following  the  operation  the  temperature  went  up  to  102.4°,  but  fell  the  nexl 
day.  On  the  third  day,  when  the  wound  was  dressed  for  the  first  time,  it  was  96.6,  and 
during  the  progress  of  the  ease  it  never  deviated  beyond  a  point  or  so  from  that  degree. 
On  July  11th,  the  bones  having  fairly  united  and  the  wound  nearly  closed,  Davies-Colley's 
talipes  splint  was  put  on  and  the  limb  swung. 

On  Sept.  10th  the  boy  got  up,  and  the  sole  of  the  foot  was  found,  on  his  standing,  to  be 
perfectly  flat.  An  immovable  splint  was  then  applied,  and  the  boy  left  for  the  country. 
On  October  20th  he  returned  to  have  the  tendo  Achillis  divided,  with  the  view  of  giving 
more  movement  to  the  ankle-joint,  and  some  success  has  followed  the  measure.  He  can 
now  (November  10th)  walk  fairly  well,  with  his  foot  as  flat  to  the  ground  as  the  unaf- 
fected one. 

Spurious  valgus,  or  flat  foot  This  requires  a  notice,  as  it  is  a  common  condi- 
tion and  causes  much  distress.     It  is  found  in  growing  boys  and  girls  who  stand  much  or 
take  too  much  exercise,  and  is  the  direct  result  of  the  giving  way  or  yielding  of  the  liga- 
mentous and  fibrous  structures  of  the  sole  of  the  foot  (Fig.  488) ;  the 
Fig.  488.           arch  of  the  foot  sinks,  the  foot  and  toes  become  everted,  and  the  pero- 
nei  muscles  contract  as  a  secondary  consequence.    In  extreme  cases 
the  movements  of  the  ankle-joints  are  likewise  seriously  interfered 
with. 

When  slight,  the  deformity  can  readily  be  remedied  by  simply 
giving  rest  to  the  weakened  tissues,  forbidding  standing,  and  allowing 
oidy  gentle  exercises  ;  also  by  the  use  of  tonics,  &c,  during  the 
growing  period  of  life.  Mechanical  support  by  means  of  strapping,  in 
some  cases  gives  great  comfort  and  does  good. 
/mrious  a jyui,         jn  a  worgg  ciass,  the  introduction  of  a  light  steel  plate  as  a  support 

in  the  hollow  of  the  boot  is  of  great  benefit. 
It  is  only  in  very  neglected  cases  that  tenotomy  can  be  called  for,  and  this  not  as  a 
curative  means. 

In  examples  in  which  much  pain  exists,  nothing  but  absolute  rest  will  be  of  any  use  ; 
and  in  such  the  local  signs  of  inflammation  of  the  overstretched  parts  can  often  be  read, 
when  fomentations,  &c,  may  be  employed. 

Knock-knee,  like  flat-foot,  is  primarily  due  to  the  mechanical  yielding  of  the  liga- 
ments of  the  knee-joint  from  want  of  power,  but  at  a  later  date  to  the  overgrowth  of  the 
inner  condyle  of  the  femur,  from  the  want  of  the  controlling  influence  of  pressure  which 
normally  is  applied  through  the  leg  bones.  It  is  found  in  growing  boys  and  girls  who 
stand  too  much  or  carry  heavy  weights,  and  in  those  of  feeble  power  either  from  natural 
or  acquired  causes.    It  is  not  rarely  seen  with  rachitis. 

It  can  be  treated  on  principles  based  upon  the  facts  just  briefly  stated,  and  not  purely 
by  mechanical  means.  To  put  irons  on  the  limb  of  a  feeble  subject  is  a  mistake,  for 
where  the  child  is  too  weak  to  support  his  own  frame  without  injury,  to  give  him  more 
to  carry  must  be  hurtful.  Young  children  should  be  taken  off  their  legs  as  much  as  pos- 
sible, and  provided  with  proper  food  and  such  tonic  medicines  as  seem  requisite.  The 
weakened  ligaments  should  have  time  given  them  to  contract  and  become  strong.  Older 
children  should  be  limited  in  the  amount  of  exercise  ;  rest  and  exercise  alternating  at 
regular  intervals.  When  walking  half  an  hour  causes  pain  or  aching,  something  less 
should  be  allowed,  and  so  on.  Exercise  sufficient  to  get  and  keep  the  muscles  in  order 
may  lie  allowed,  but  not  sufficient  to  tell  upon  the  weakened  ligaments.  In  other  cases, 
as  an  additional  means,  strapping  the  knees  may  be  of  great  use  ;  in  extreme  cases  only 
splints  or  irons  should  be  employed.  These  latter  instruments  when  used,  should  extend 
from  the  pelvis  to  the  foot,  and  be  well  jointed.  Double  splints  are  of  little  use  in  these 
cases,  as  in  the  simple  they  are  not  wanted,  and  in  the  severe  they  are  useless.  In  very 
severe  examples  operative  interference  may  be  justifiable.  In  the  '  Edinburgh  Med. 
Journal'  for  April,  1877,  Dr.  Ogston  reports  a  case  in  which  by  means  of  Adams's  saw 
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he  divided  vertically  and  subcutaneously  the  inner  condyle  of  the  femur  (vide  Fig.  490), 
and  so  forcibly  straightened  the  bent  limb  with  the  best  result.  The  operation  has  been 
repeated  eighteen  times  since,  with  good  results.  When  the  knees  give  out  instead  of  in 
from  the  same  cause,  similar  principles  of  practice  are  applicable. 

[Harwell  has  performed  a  similar  operation  with  the  chisel  instead  of  the  saw.  Reeves 
prefers  an  extra-articular  operation  of  the  same  nature.  A  good  account,  by  Dr.  C.  T. 
Poore,  of  the  methods  of  treating  knock-knee  will  be  found  in  the  '  New  York  Medical 
Record,'  May  29th,  1880.] 


[Fig.  489.  Fig.  490. 


Apparatus  for  knock-knee.]  to  required  position. 


Besides  all  these  recognized  affections  there  are  many  other  conditions  in  which  tenotomy 
is  a  valuable  operation.  Thus,  in  the  contracted  limbs  which  are  associated  with  hip, 
knee,  or  other  joint  disease,  it  is  often  necessary  to  divide  the  rigid  and  contracted  tendons 
or  muscles  that  forbid  the  limb  being  straightened  by  the  application  of  ar>y  ordinary  or 
justifiable  force  ;  while  mechanical  means  can  then  complete  the  object  the  surgeon  has  in 
view.    It  is  better  to  divide  than  to  tear  a  tendon. 

Contractions  of  the  fingers  In  this  affection  where  the  flexor  tendons  and  the 

palmar  fascia  together  produce  a  permanent  contraction  of  first  one  and  then  the  other 
finger  so  as  to  draw  them  into  the  palm,  some  operation  is  called  tor. 

This  affection  is  curious,  generally  appears  in  the  little  finger,  subsequently  involving 
the  ring  finger.  It  often  attacks  both  hands,  together  or  consecutively.  It  is  said  to  be 
found  more  frequently  in  gouty  or  rheumatic  subjects  than  in  others,  but  I  have  failed  to 
verify  this  statement.  It  is  also  difficult  to  trace  the  origin  of  the  disease  to  any  local 
injury;  in  fact,  this  affection  is  somewhat  obscure.  It  may  attack  the  middle  finger  or 
any  and  all  of  the  fingers,  but  more  commonly  it  is  the  two  outer.  From  its  symmetry 
it  has  probably  a  constitutional  and  not  a  local  origin.  It  is  often  hereditary,  but  possibly 
not  more  so  than  any  other  deformity. 

Tkkatment  By  fixing  the  contracted  fingers  in  a  flexible  splint  and  gradually  stretch- 
ing them,  much  may  be  done,  and  in  several  cases  I  have  effected  a  complete  cure  by 
these  means.  But  it  is  difficult  for  men  patients  to  submit  to  this  inconvenience,  and,  as 
a  consequence,  the  surgeon  is  only  consulted  when  the  disease  is  severe  and  the  finger  by 
its  contraction  has  become  useless,  if  not  worse  than  useless.  Under  these  circumstances, 
the  free  division  subcutaneously  of  all  the  tense  tissues  may  be  called  for,  as  recently  ably 
advocated  by  Mr.  W.  Adams  ('  Brit.  Med.  Journ.,'  June  29th,  1878).  His  operation  and 
treatment  are  as  follows  : — 

1.  The  subcutaneous  division  of  all  the  contracted  bands  of  the  palmar  fascia  and  its 
digital  prolongations  by  as  many  punctures  as  might  be  necessary,  cutting  from  above 
downwards,  with  the  smallest  tenotomy  knife. 

2.  Immediate  extension  of  the  contracted  fingirs.  The  fingers  and  hand  to  be  band- 
aged to  a  splint. 
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3.  The  bandage  not  to  be  removed  until  the  fourth  day,  when  the  punctures  will  be 
found  to  be  healed. 

4.  Extension  splint  to  be  worn  night  and  day  for  two  or  three  weeks,  and  afterwards 
at  night  for  three  or  four  weeks,  motion  being  employed  every  day. 

Dr.  Madeliing,  of  Bonn  ('Berliner  Klinische  Wochenschrift,'  No.  15,  187")),  believes 
that  this  condition  of  finger  known  as  Dupuytren's  contraction,  is  due  to  the  absorption  of 
the  numerous  small  deposits  of  fat  which  in  healthy  young  and  middle-aged  subjects  exist 
between  the  connective-tissue  bands  of  the  palmar  fascia  and  the  short  fibres  which  connect 
this  fascia  with  the  superjacent  integument.  This  fascia,  consequently,  under  the  influence 
of  pressure,  falls  into  a  state  of  chronic  inflammation  and  becomes  contracted.  He  then 
describes  how  Bush,  of  Bonn,  treats  such  cases  with  great  success.  In  a  case,  for 
example,  of  contraction  of  the  little  finger,  he  raises  an  angular  skin  flap  from  the  palm 
of  the  hand,  its  base  being  at  the  root  of  the  finger,  and  then  cuts  away  bit  by  bit  the 
tense  fascia  beneath  as  the  finger  is  being  straightened.  He  then  replaces  the  flap  and 
fixes  it  with  sutures.  The  finger  is  left  free  for  some  days  after  this  operation,  but  as 
soon  as  granulations  appear,  a  cylinder  of  wood  is  placed  in  the  palm  for  a  few  days,  and 
after  this  the  finger  is  extended  and  kept  so  by  means  of  a  straight  splint  applied  to  the 
back  of  the  hands.  This  should  be  removed  daily  and  the  finger  moved.  At  the  end  of 
three  or  four  weeks  the  hand  is  left  free.  Dr.  Madeliing  has  never  seen  this  operation  fail 
('  Med.  Rev.,'  May  26th,  1875).  I  have  adopted  this  practice  in  several  cases  with  excel- 
lent results.  In  the  same  way,  one  or  more  toes  may  be  so  affected,  and  tenotomy  may 
be  called  for. 

In  1871,  I  saw  a  boy,  aet.  1-1,  who  for  years  had  had  repeated  attacks  of  pain  and  inflam- 
mation about  his  great  toe,  more  particularly  after  over-walking.  He  had  been  under  the 
care  of  many  medical  men  who  had  treated  him  for  gout,  &c,  but  who  had  never  com- 
pared the  sound  with  the  affected  toe.  When  I  did  this  the  source  of  the  evil  was  very 
apparent,  for  the  long  extensor  tendon  was  clearly  contracted,  and  at  its  insertion  into  the 
base  of  the  extreme  phalanx  there  was  much  thickening.  I  divided  the  tendon,  and 
recovery  at  once  ensued. 

The  biceps  muscle  of  the  arm  is  also  at  times  so  contracted  as  to  prevent  extension,  and 
tenotomy  may  be  called  for.  In  fact,  any  tendon  may  contract  under  the  influence  of 
disease,  and  require  division. 

Rigid  atrophy  Muscles  that  atrophy  occasionally  contract  and  become  rigid,  but 

this  rigidity  must  not  be  mistaken  for  the  spasmodic  contraction  of  a  muscle  or  group  of 
muscles  that  is  so  common  in  progressive  disease,  more  particularly  of  joint  disease, 
although  it  often  follows  upon  that  form  ;  indeed,  it  seems  generally  to  be  the  consequence 
of  some  long-continued  spasm,  atrophy  following  from  exhaustion,  inflammation  of  the 
muscle,  or  what  is  called  rheumatism.  It  is  seen  more  commonly  in  the  flexor  muscles 
of  joints  than  in  any  other,  and,  as  a  special  affection  in  some  cases  of  wry-neck,  where 
the  sterno-mastoid  muscle  is  at  fault. 

Treatment. — When  the  muscles  are  not  too  rigid,  much  may  be  done  by  rapid  exten- 
sion under  the  influence  of  chloroform,  or  gradually  by  means  of  splints,  manipulation,  or 
india-rubber  bands,  &c,  suited  to  the  wants  of  the  individual  case.  When  these  means 
are  ineffectual,  or  the  parts  too  rigid  to  allow  of  their  application,  the  subcutaneous  divi- 
sion of  the  tendon  of  the  muscle  or  muscles  may  be  performed  upon  the  same  principle  as 
tenotomy  is  practised  in  contracted  tendons. 

Wry-neck  is  an  example  of  this  affection  due  to  a  contracted  sterno-mastoid  muscle. 
It  may  be  that  the  sternal  or  clavicular  origin  may  be  alone  at  fault,  it  being  exceptional 
to  find  both  divisions  of  the  muscle  affected.  Under  such  circumstances,  when  the  muscle 
refuses  to  be  stretched  by  mechanical  appliances,  the  half  involved  alone  requires  division, 
followed  by  extension  when  union  has  taken  place.  In  these  difficult  cases  it  seems  wise, 
as  a  rule,  not  to  bring  the  divided  ends  of  the  muscle  so  closely  into  contact  as  the  sur- 
geon usually  does  after  division  of  a  tendon. 

One  of  the  worst  cases  of  the  kind  I  ever  had  to  treat  was  in  a  child,  aet.  7,  in  which 
both  origins  of  the  muscle  required  division.  I  brought  the  head  up  to  the  required  posi- 
tion on  the  second  day,  and  kept  it  there,  an  excellent  result  ensuing.  In  another  which 
I  treated  in  1870,  in  a  child,  aet.  G.  with  Mr.  Duke,  of  Battle,  the  muscle  of  the  left  side 
was  two  inches  shorter  than  that  of  the  right  from  contraction  of  its  sternal  halt ;  I 
applied  extension  on  the  third  day,  after  the  division  of  the  contracted  portion,  and 
brought  the  head  into  its  right  place,  keeping  up  the  extension  by  means  of  a  piece  ot 
india-rubber  band  an  inch  wide,  which  was  fastened  to  a  skull  cap  on  the  opposite  side  ot 
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Fig.  491. 


IwZia  Rubber^. 
Stra/i  j 


the  head  and  passed  backwards  across  the  shoulders  and  beneath  the  axilla  of  the  affected 
Bide  to  fasten  to  a  good  thoracic  belt  (Fig.  491). 

These  cases  of  wry-neck  due  to  contraction  of  muscles,  are  always  associated  with  some 
arrest  of  growth  in  the  upper  and  lower  jaws  on  the  affected  side. 

Mr.  De  Morgan  informs  us  ('  Med.-Chir.  Rev.,'  1866)  that  in  a  case  that  failed  to  yield 
under  such  treatment  he  took  away  a  piece  of  the  spinal  acces- 
sory nerve  with  permanent  benefit,  the  sterno-mastoid  and 
trapezius  muscles  being  of  necessity  paralyzed.   This  operation 
has  been  repeated,  but  without  success. 

The  operation  of  dividing  the  sterno-mastoid  muscle  either 
wholly  or  in  part  at  its  sternal  or  clavicular  origin,  must  be 
subcutaneous,  and  requires  much  care,  for  important  parts  lie 
behind  the  muscle  which  maybe  injured.  A  punctured  wound 
should  be  made  over  the  part  to  be  divided  with  a  sharp- 
pointed  tenotomy  knife  down  to  the  muscle;  a  blunt-pointed 
knife  ought  then  to  be  introduced  with  its  edge  turned  towards 
the  muscle  close  to  its  bony  attachment,  and  all  resisting  fibres 
divided  by  turning  the  edge  backwards,  an  assistant  putting 
the  muscle  fully  on  the  stretch  ;  the  muscle  usually  gives  way 
with  a  distinct  snap.  The  thumb  or  finger  must  then  be  ap- 
plied to  the  part,  and  a  pad  adjusted,  sufficient  pressure  being 
made  to  prevent  bleeding,  but  no  more.  As  already  stated, 
extension  should  be  made  early  in  the  case,  after  the  second 
or  third  day,  and  the  means  adopted  in  the  example  quoted 
seems  to  be  the  best ;  it  succeeded  at  any  rate,  where  the  usual 
instruments  failed.  When  both  insertions  require  division,  it  should  be  effected  by  two 
different  punctures.  Some  surgeons  prefer  to  divide  the  muscle  from  behind  forward,  but 
there  is  greater  risk  of  injuring  the  deep  parts  by  this  practice  than  by  the  one  advised. 

I  need  scarcely  add  that  where  wry-neck  is  due  to  spinal  disease,  no  such  treatment  as 
the  above  is  applicable. 


Cap  and  band  for  extension  in 
wry-neck. 


CHAPTEE  XXX. 

CONTUSIONS,  SPRAINS,  WOUNDS,  INJURIES  OF  JOINTS,  AND  DISLOCATIONS. 

Sprains  may  be  very  slight  or  very  serious  injuries,  and  are  more  or  less  severe  over- 
stretchings  if  not  lacerations  of  the  ligaments  that  bind  the  bones  of  an  articulation 
together.  In  the  more  severe  instances  are  included  lacerations  of  the  muscles,  tendons, 
and  soft  parts  that  surround  the  joint  without  displacement  of  the  bones.  They  require 
rest  and  time  in  their  treatment  in  order  that  repair  may  be  complete ;  since  neglected 
sprains  are  often  the  cause  of  joint  disease.  [Occasionally  a  small  splinter  of  bone  may 
be  torn  away  with  the  lacerated  ligament.] 

Contusions  of  joints  ought  always  to  be  regarded  in  a  serious  aspect,  for  a  large 
amount  of  internal  injury  may  often  be  sustained  with  very  slight  external  evidence  of 
mischief,  and,  under  certain  conditions  of  health,  a  slight  blow  or  sprain  is  often  enough 
to  set  up  severe  local  action  or  to  excite  chronic  changes  which  may  involve  the  integrity 
of  the  joint.  During  the  period  of  the  growth  of  bone  in  children,  these  observations  have 
great  force.  The  nature  of  the  accident  and  the  amount  of  force  concentrated  on  the 
joint  is  the  best  index  to  the  case,  and,  under  all  circumstances,  the  prognosis  should  be 
unaided  and  the  treatment  cautious. 

Treatment  "In  sprains  of  joints,  rest  is  the  first  principle,"  said  John  Hunter  in 

1787  (MS.  Lectures),  and  at  the  present  day  the  same  words  are  as  pregnant  with  truth 
as  when  first  spoken  ;  indeed,  in  simple  cases  of  sprain,  by  such  treatment  alone  will  con- 
valescence be  established.  When  swelling  and  effusion  into  the  joint  ensue  in  the  course 
of  the  second  or  third  day  after  the  accident,  the  evidence  of  internal  injury  is  more 
marked,  for  such  effusion  means  inflammation  or  synovitis,  which  is  to  be  treated  by 
absolute  rest,  possibly  by  the  application  of  a  splint,  the  local  use  of  ice,  or  cold  lotion, 
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leeches,  or  warm  fomentations,  according  to  the  comfort  afforded  by  cold  or  warmth.  [I 
prefer  immersion  in  hot  water,  which  usually  relaxes  spasm  and  relieves  pain.] 

If  swelling  of  the  articulation  follows  immediately  upon  the  injury,  effusion  of  blood 
into  the  joint  is  indicated  with  or  without  fracture,  but  always  with  severe  local  mischief. 
Such  cases  should  be  treated  by  the  employment  of  a  splint  to  insure  immobility  of  the 
articulation,  elevation  of  the  injured  joint  with  the  patient  reclining,  and  the  local  appli- 
cation of  a  bag  of  pounded  ice,  or  irrigation  with  cold  water;  these  means  being  maintained 
until  the  hemorrhage  has  ceased,  all  risks  of  inflammation  of  the  joint  gone,  and  repair 
appears  to  be  going  on  satisfactorily.  As  soon  as  the  primary  effects  of  the  sprain  and  all 
signs  of  inflammation  have  passed,  the  application  of  pressure  to  the  joint  by  means  of  a 
bandage  or  strapping  with  passive  movement  is  very  striking. 

When  the  muscles  over  such  a  joint  as  the  shoulder  are  severely  bruised  by  a  fall, 
much  local  pain  may  be  produced,  as  well  as  want  of  power  in  the  arm  exciting  a  fear  of 
some  bone  or  joint  mischief;  but  a  careful  examination  will  show,  if  no  roughness  in  the 
examination  be  used,  that  the  joint  can  be  passively  moved  without  exciting  pain,  although 
if  the  patient  attempts  to  set  the  muscles  in  action,  pain  is  produced.  This  point  is  one 
of  clinical  importance,  indicating  that  the  mischief  is  in  the  muscle  and  not  in  the  articu- 
lation, the  pain  being  excited  by  muscular  action  and  not  by  joint  movement.  [The  cle- 
ment of  muscular  spasm  in  the  causation  of  pain  after  sprains  should  be  remembered. 
Passive  motion  made  with  care,  and  the  subcutaneous  injection  of  atropia  or  morphia  may 
do  much  towards  hastening  cure.] 

In  delicate  children,  all  falls  upon  the  hip  followed  by  pain  should  be  treated  by  rest 
and  extreme  care ;  for  a  large  number  of  cases  of  hip  disease  originate  from  some  such 
slight  cause,  and  there  is  good  reason  to  believe  that  the  majority  of  hip-joint  affections 
might  be  prevented  by  proper  attention  after  slight  injury. 

When  the  immediate  effects  of  the  sprain  have  passed  away,  the  local  use  of  some 
stimulating  liniment  and  moderate  friction  of  the  part  expedites  the  cure,  and,  at  the 
same  time,  gives  comfort  to  the  patient.  A  local  warm  bath  at  intervals  likewise  relieves 
the  stiffness  of  the  joint.  Whenever  movement  excites  more  than  a  momentary  pain, 
rest  should  be  observed  ;  and  if  the  pain  continue,  some  chronic  inflammatory  change 
ought  to  be  suspected  and  treated.  When  weakness  of  the  joint  alone  remains,  a  good 
bandage  or  strapping  around  the  part  to  give  support  is  of  great  benefit.  Where  much 
laceration  of  ligament  has  taken  place,  it  is  at  times  necessary  for  the  joint  to  have  some 
permanent  artificial  support,  either  in  the  form  of  a  splint,  felt,  leather  casing,  or  bandage, 
for  no  parts  are  repaired  with  less  permanent  power  than  ligaments. 

In  the  wrist,  when  much  swelling  exists,  a  sprain  may  be  mistaken  for  a  fracture  or  a 
fracture  for  a  sprain,  as  fractures  about  the  end  of  the  radius  are  generally  impacted,  ami 
not  consequently  attended  by  crepitus.  Much  care  is  necessary  in  the  diagnosis  of  such 
cases.  Many  sprains  of  the  ankle  are  also  really  cases  of  fracture  of  the  fibula  above  the 
malleolus.  The  popular  notion  that  a  severe  sprain  is  worse  than  a  fracture  is  in  the 
main  true,  and,  when  the  sprain  is  neglected,  the  case  is  always  more  tedious  than  that  of 
a  broken  bone. 

Wounds  of  Joints. 

These  are  always  serious  accidents,  yet,  as  a  whole,  if  treated  with  discretion,  and  at  an 
early  period  of  their  existence,  they  are  fairly  successful  in  their  issue.  Lacerated, 
incised,  and  punctured  wounds  are  met  with,  and  the  symptoms  that  follow  any  one  of 
these  accidents  are  by  no  means  commensurate  with  the  extent  of  the  local  injury,  for  a 
slight  or  punctured  wound  is  often  followed  by  severe  and  destructive  local  changes,  when 
an  extensive  one  heals  without  giving  rise  to  any  mischief. 

A  joint  is  known  to  be  wounded  when  its  contents  escape,  as  synovia  has  very  definite 
characters,  its  oily,  glutinous  nature  rendering  its  flow  very  manifest.  In  fat  subjects 
wounds  over  joints  give  exit  to  oily  fluid,  simulating  "joint  oil ;"  such  fluid,  however,  is 
not  sticky  when  rubbed  between  the  fingers  as  is  synovia.  Yet  joints  are  sometimes 
wounded  without  any  evident  escape  of  their  contents,  and  doubtful  cases  are  clinically  to 
be  treated  as  cases  of  wound.  In  every  case  of  wounded  joint  however  trivial,  and  in  all 
doubtful  cases  of  wounded  joints,  the  prognosis  must  be  very  guarded  and  the  treatment 
cautious. 

Treatment. — The  wound  should  be  well  cleansed  with  warm  water,  and  its  edges 
accurately  adapted  with  sutures  when  necessary.  Probing  must  be  avoided  and  the  joint 
should  be  kept  in  absolute  repose,  the  application  of  a  splint  being  desirable.    The  best 
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local  application  is  ice  or  cold-water  irrigation  ;  nothing  checking  pain  or  subduing  inflam- 
mation and  effusion  better  than  the  constant  flow  of  cold  water  over  the  part.  The  cold, 
however,  to  be  of  value  must  be  persistently  applied,  as  any  intermission  of  its  use  is 
almost  sure  to  be  followed  by  increase  of  pain  and  effusion.  To  seal  hermetically  a  wound 
with  a  piece  of  lint  soaked  in  the  compound  tincture  of  benzoin,  and  at  the  same  time 
apply  an  ice  hag  is  excellent  practice.  Should  an  interval  have  passed  between  the 
receipt  of  the  accident  and  the  application  of  the  cold,  and  much  joint  inflammation  exist 
with  constitutional  symptoms,  the  application  of  leeches  to  the  joint,  and  subsequently  of 
cold,  is  beneficial.  In  exceptional  examples,  where  cold  is  not  tolerated,  warm  fomenta- 
tions must  be  substituted.  The  advocates  of  the  "  spray  system"  speak  highly  of  the 
plan  of  applying  carbolic  acid  dissolved  in  oil  to  the  wounded  joint,  and  lint  saturated 
with  the  same  over  the  wound.  Opium  is  always  of  use,  the  patient  being  kept  fairly 
under  its  influence  by  one  grain  two  or  three  times  a  day.  Mercury  is  useless.  In  very 
sthenic  cases,  antimony  may  be  given,  and  colchicum  where  gout  is  suspected. 

When  all  acute  symptoms  have  subsided  and  chronic  effusion  remains,  the  application 
of  a  blister  or  blisters  expedites  the  absorption  of  the  effused  fluid,  and  the  benefit  of  pres- 
sure by  the  adjustment  of  well-applied  strapping  is  very  great.  In  feeble  patients,  tonics 
are  required.  Should  suppuration  appear,  active  treatment  is  called  for,  such  as  a  free 
incision  into  the  joint,  or  other  means  which  will  be  considered  under  the  head  of  sup- 
purating joints. 

Extensive  wounds  of  large  joints  complicated  with  other  injuries  had  better  be  treated 
by  amputation  or  excision. 

DISLOCATIONS. 

A  joint  is  said  to  be  dislocated  when  the  articular  surface  of  one  bone  is  displaced  from 
another,  and,  when  the  bone  is  wholly  displaced,  the  dislocation  is  called  "  complete"  but 
when  otherwise,  "'partial"  or  incomplete.  When  a  wound  communicating  with  the  joint 
complicates  the  case,  it  is  known  as  a  compound  dislocation,  and  when  not  so  associated, 
as  a  simple  one. 

Congenital  dislocations  are  cases  of  malformation,  and  the  displacements  of  bones  pro- 
duced from  disease  are  accidental  complications  of  a  more  serious  affection.  In  the  present 
chapter  neither  of  these  two  conditions  will  receive  attention. 

Dislocations  are  mostly  caused  by  external  violence,  but  they  occasionally  occur 
from  muscular  action.  Dislocation  of  the  lower  jaw  is  the  most  familiar  illustration  of 
this  tact.  I  have  known,  however,  the  head  of  the  humerus  to  be  displaced  by  the  exer- 
tion used  in  the  violent  throwing  of  a  stone,  and  by  the  spasm  of  muscles  in  an  epileptic 
fit.  I  have,  likewise,  seen  the  hip-joint  dislocated  by  mere  muscular  action.  Schoolboys 
are  also  familiar  with  the  dislocation  of  the  thumb  at  the  carpal  joint,  which  some  young 
persons  who  possess  relaxed  ligaments  are  capable  of  producing  at  will.  [A  man  has  re- 
cently exhibited  himself  in  the  large  cities,  who  could  spontaneously  produce  luxation  or 
subluxation  of  many  of  the  larger  joints.] 

Laceration  of  the  ligaments  more  or  less  complete  as  well  as  of  the  capsular  ligament, 
is  a  necessary  accompaniment  of  all  dislocations,  the  muscles  and  soft  parts  that  surround 
the  injured  articulation  being  likewise  generally  much  torn.  At  times  the  nerves  are 
pressed  upon  or  lacerated,  as  at  the  shoulder,  and  the  main  artery  may  be  divided  in  severe 
injury  at  the  knee-joint.    In  all  joints,  moce  particularly 

in  the  ankle,  dislocation  may  be  complicated  with  frac-  Fig.  492. 

ture. 

After  a  dislocation  has  been  reduced,  most  of  these 
injuries  are  steadily  repaired,  although  some  weakness 
of  the  joint  often  remains,  but  when  nerves  have  been 
injured,  more  or  less  local  complete  paralysis  or  want  of 
power  follow  in  the  muscles  supplied  by  the  injured  nerves. 

When  a  dislocation  has  been  overlooked  or  neglected, 
other  secondary  and  in  a  measure  reparative  changes  take 
place  and  a  new  joint  is  formed.  To  effect  this,  inflam- 
matory products  are  poured  out  around  the  bone  in  its  new 
position,  which  organize  and  ossify  (Fig.  492).  The 
cavity  thus  formed  becomes  lined  with  a  dense  layer  of 
fibrous  tissue,  putting  on  the  external  aspect,  and  serving  False  joiutilfter  dislocationof  the  hpad  of 
instead  of  cartilage.  The  head  of  the  bone  becomes  at  the  femur.  From  Sir  a.  Cooper. 
50 
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the  same  time  altered  in  shape,  and  surrounded  by  the  condensed  cellular  tissue  of  tlie 
part,  which  answers  for  a  new  capsule.  A  large  amount  of  mobility  is  often  secured, 
particularly  in  the  ball-and-socket  joints.  When,  however,  the  original  articular  cavity 
becomes  gradually  filled  in  Avith  fibrous  tissue,  the  muscles,  tendons,  and  soft  parts  that 
have  been  torn  or  misplaced  make  fresh  attachments,  and  ossifie  matter  is  deposited  in 
the  tendons.    The  mobility  of  joints  after  dislocation  is  at  times  impaired. 

How  long  these  secondary  changes  take  to  form  is  not  yet  decided.  In  some  patients  they 
doubtless  occur  rapidly  and  in  others  slowly,  as  Brodhurst  and  Fournier  both  ('St.  George's 
Hosp.  Rep.,'  1868)  record  a  case  in  which  the  cartilage  of  the  acetabulum  was  found  healthy, 
and  the  cups  unfilled,  three  years  and  ten  years  respectively  after  a  dislocation.  Cadge  also 
records  a  singularly  instructive  example  ('  Med.-Chir.  Trans.,'  vol.  xxxviii)  of  an  unreduced 
dislocation  of  the  head  of  the  femur  upwards  between  the  two  anterior  spinous  processes  of 
the  ilium  of  sixteen  years'  standing,  in  which  "the  new  bone  was  deposited  in  such  abun- 
dance that  it  formed  a  new  and  complete  acetabulum,  so  complete  as,  indeed,  to  hold  t he 
thigh  bone  suspended  after  all  the  soft  parts  were  removed,  and  make  it  requisite  to  saw 
off  a  large  piece  of  the  new  bone  in  order  to  set  the  femur  at  liberty.  The  new  cavity, 
thin  at  its  walls  and  smooth  on  its  outside,  was  lined  by  a  dense  pearly-white  tissue  which 
resembled  fibro  cartilage.  The  head  of  the  femur  was  still  covered  with  cartilage.  The 
old  acetabulum  had  disappeared,  partly  by  the  absorption  of  its  cotyloid  margin  by  a 
deposit  of  new  bone,  and  partly  also  by  a  mass  of  dense  fibrous  tissue." 

Diagnosis  and  Symptoms. — Typical  examples  of  dislocation  when  seen  at  an 
early  period  of  their  existence  are  not  difficult  of  diagnosis  ;  although  partial  and  even 
complete  dislocations,  some  days  after  the  accident,  when  swelling  of  the  parts  lias  taken 
place,  are  often  obscure.  The  frequency  with  which  such  cases  are  overlooked,  even  by 
good  men,  forbids  our  saying  they  can  always  be  made  out. 

In  every  case  of  suspected  dislocation,  the  surgeon  should  compare  the  sound  with  the 
injured  side,  as  in  doing  this,  he  will  at  once  detect  the  most  obvious  result  of  any  dislo- 
cation, deformity,  and  be  able  to  make  out  the  direction  the  displaced  bone  has  taken. 
He,  moreover,  will  see  whether  the  limb  is  longer  or  shorter,  or  more  abducted  or  adducted 
than  its  fellow. 

The  patient  will  not  only  have  lost  all  power  of  voluntary  movement,  but  the  surgeon, 
by  grasping  the  affected  extremity,  will  probably  find  when  dislocation  exists,  that  the 
movements  of  the  joints  are  very  limited,  and  the  attempt  to  move  it  causes  severe  pain. 
There  will  also  be  an  absence  of  crepitus,  unless  some  days  have  passed  since  the  accident, 
when  the  crepitus  of  effusion  into  the  joint  or  into  the  bursa?  about  the  joint  or  tendons, 
will  often  be  felt.  Deformity,  loss  of  the  power  of  voluntary  motion,  and  impaired  actual 
mobility,  coming  on  after  an  accident,  are  the  three  most  marked  symptoms  of  dislocation. 
[As  a  rule  shortening  of  the  limb  occurs,  though,  as  this  is  present  in  fracture,  it  has  not 
much  diagnostic  importance.  Lengthening  to  some  extent  occurs,  however,  in  the  axillary 
luxation  of  the  head  of  the  humerus,  and  the  thyroid  displacement  of  the  head  of  the 
femur.]  Indeed,  these  symptoms  by  themselves,  with  the  absence  of  crepitus,  are  usually 
enough  to  enable  the  surgeon  to  diagnose  a  dislocation  from  a  fracture,  although  possibly 
they  are  not  enough  to  distinguish  it  from  the  separation  of  an  epiphysis.  In  subjects 
under  the  age  of  21,  the  possibility  should  be  entertained  of  any  case  of  injury  about  a 
joint  being  due  to  some  separation  of  an  epiphysis  or  complicated  with  it.  With  respect 
to  the  diagnosis  between  the  separation  of  an  epiphysis  and  dislocation  Holmes,  with  his 
usual  clearness,  writes  upon  this  point  ('  System,'  vol.  v) :  "  Separations  of  epiphyses  are 
distinguished  from  dislocation  by  the  following  characters  : — (1)  The  former  can  only  occur 
at  ages  at  which  the  epiphyses  are  separate  from  their  shafts,  the  latter  at  any  age.  (2) 
The  former  are,  as  a  rule,  easy  to  reduce  and  difficult  to  retain  ;  in  the  latter,  as  a  rule, 
these  conditions  are  reversed.  (3)  In  the  former,  the  points  of  bone  immediately  sur- 
rounding the  joint  preserve  their  normal  relations  ;  in  the  latter,  these  relations  are  vari- 
ously altered.  (4)  The  sensation  perceived  in  the  two  injuries  is  different,  for  separation 
of  an  epiphysis  is  usually  complicated  with  fracture,  and  therefore  crepitus  can  be  elicited." 

Treatmf.xt — In  all  cases,  the  reduction  of  the  dislocation  should  be  effected  as  scon 
as  possible,  delay  being  only  justifiable  when  the  appliances  required  for  the  purpose  are 
not  at  hand  or  the  diagnosis  uncertain.  Most  dislocations,  not  excluding  those  of  the  hip, 
may  be  readily  reduced  directly  after  their  occurrence  by  extension  or  manipulation  with- 
out the  aid  of  an  anaesthetic ;  but,  when  any  time  has  been  allowed  to  pass  and  the 
immediate  constitutional  effects  of  the  accident  have  subsided,  it  is  a  fair  question  whether 
it  is  advisable  to  attempt  reduction  before  anaesthetizing  the  patient ;  for,  under  the  most 
favorable  circumstances,  without  this  aid,  much  force  will  to  a  certainty  be  called  for. 
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whilst  with  it  the  gentlest  manipulation  is  often  enough.  Indeed,  I  believe  it  to  be  wiser 
for  the  surgeon  to  delay  any  attempt  to  reduce  a  dislocation  till  an  anaesthetic  can  be 
obtained  than  to  make  it  without,  for  the  slight  harm  that  ensues  from  the  delay  is  more 
than  compensated  by  the  great  good  secured  by  its  use.  In  no  department  of  surgery  is 
the  benefit  of  anaesthetics  better  demonstrated  than  in  this,  for  where  force  formerly 
reigned,  gentleness  now  suffices,  and  where  difficulty  and  pain  were  common  accompani- 
ments, facility  of  reduction  and  painlessness  are  now  the  rule.  Their  use  has  superseded 
the  old  treatment  by  venesection,  tartar  emetic,  the  string  of  students,  and  the  pulleys. 
Under  their  influence,  all  muscular  spasm  ceases  to  be  a  force  which  has  to  be  overcome, 
and  the  surgeon  has  simply  to  replace  the  bone  through  the  rent  in  its  capsule,  by  such 
gentle  manipulative  acts  as  the  special  requirements  of  each  case  appear  to  indicate.  The 
facility,  however,  with  which  a  dislocation  is  reduced  by  manipulation,  turns  much  upon 
a  surgeon's  knowledge  of  the  way  the  dislocation  was  produced,  for,  in  a  general  sense, 
the  best  way  to  reduce  a  dislocation  is  to  make  the  head  of  the  bone  retrace  the  course 
it  followed  after  it  had  first  burst  through  its  capsule,  as  the  untorn  parts  in  the  capsule  is 
doubtless  the  main  obstacle  to  reduction,  muscular  spasm  being  eliminated  by  the  use  of 
an  anaesthetic. 

In  neglected  cases  of  dislocation  where  false  joints  exist  and  force  is  called  for  to  break 
them  down,  pulleys  may  occasionally  be  wanted,  but  they  must  always  be  employed  with 
the  greatest  caution,  and  under  a  healthy  fear,  for  not  only  may  the  axillary  artery  be 
torn  and  ligaments  lacerated,  but  worse  injuries  may  ensue ;  thus,  in  Paris,  in  1864,  the 
forearm  of  a  woman,  ast.  64,  was  torn  off  at  the  elbow-joint  in  the  attempt  to  reduce  a 
dislocation  in  the  humerus,  and  in  London,  more  recently,  the  same  dreadful  accident  is 
reported  to  have  taken  place. 

After  the  reduction  of  a  dislocation,  the  limb  should  be  kept  at  rest,  and  fixed  by  band- 
ages sometimes  on  a  splint,  and  Sedillot's  rule  of  "  simply  placing  the  joint  in  a  position 
the  opposite  of  that  in  which  it  was  when  the  dislocation  occurred"  is  sound.  When  any 
signs  of  inflammation  show  themselves,  cold,  in  the  shape  of  ice  in  a  bag,  should  be 
employed  ;  leeches  are  seldom  called  for. 

Three  or  four  weeks  are  at  least  required  for  repair  to  take  place  before  any  useful  free 
movement  of  the  joint  can  be  allowed,  although  when  no  inflammatory  symptoms  appear, 
passive  movement  may  be  permitted  at  the  end  of  two  weeks ;  but,  in  dislocation  of  the 
hip,  no  walking  or  standing  should  be  permitted  for  a  month. 

When  reduction  cannot  be  accomplished  after  a  reasonable  attempt,  a  second  one  may 
be  made  at  a  subsequent  period  after  the  effects  of  the  first  have  passed,  that  is,  if  any 
sound  hope  exists  of  success  being  secured ;  some  modification  of  the  means  employed 
probably  suggesting  themselves  to  the  surgeon,  upon  reflecting  as  to  the  peculiarity  of  the 
case  and  the  cause  of  his  failure. 

When  the  patient  is  an  adult  the  difficulties  and  prospects  of  the  case  should  be  laid 
before  him  and  his  opinion  taken  ;  not,  however,  as  to  the  desirability  or  the  reverse  of 
the  attempt,  for  such  an  opinion  belongs  to  the  surgeon  and  his  colleagues  only,  but  as  to 
the  risks  that  must  be  run,  for  in  many  cases  failure  of  reduction,  more  particularly  of 
forcible  reduction,  is  followed  by  some  destruction  of  the  new  joint  that  nature  has 
partially  formed,  by  some  inflammatory  change  that  may  end  in  the  destruction  of  the 
joint,  or  in  rendering  its  usefulness  still  less  promising. 

With  respect  to  the  propriety  of  attempting  the  reduction  of  an  old  dislocation,  no 
definite  rules  can  be  laid  down,  and  since  anaesthetics  have  been  introduced,  those 
originally  given  by  Sir  A.  Cooper  and  generally  followed,  require  modification.  Sir  A. 
Cooper  gave  three  months  as  a  limit  to  the  attempt  in  the  shoulder,  and  eight  weeks  in 
the  hip ;  yet  Sedillot  reduced  a  dislocation  of  the  shoulder  more  than  a  year  after  its 
receipt,  Brodhurst  on  the  175th  day,  Smith  (U.  S.)  at  the  seventh  and  tenth  month  ; 
whilst  Breschet  reduced  a  dislocated  hip  on  the  seventy-eighth  day,  Travers  and  my 
colleague  Mr.  Durham,  at  the  fifth  month,  Black  man  (of  Cirencester)  at  the  six  month. 
Yet  such  cases  must  be  rare.  Ball-and-socket  joints  are  also  more  readily  replaced  than 
others.  The  best  guides  the  surgeon  possesses  for  his  decision  are  found  in  the  amount 
or  absence  of  repair  that  is  present  in  the  dislocated  joint;  When  the  movement  is  good, 
there  is  small  reason  for  making  the  attempt;  for,  writes  Fergusson,  "  after  three  months 
the  use  of  the  limb  is  not,  when  reduced,  greater  than  that  which  it  would  have  acquired 
in  its  dislocated  state." 

When  the  movements  are  very  limited,  a  cautious  attempt  to  reduce  the  dislocation  is 
hardly  likely  to  be  followed  by  a  bad  result,  at  whatever  period  it  is  made ;  but,  as  pre- 
viously stated,  the  patient  and  surgeon  should  take  counsel  together  on  the  point  and  share 
responsibility. 
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To  facilitate  the  reduction  of  an  old  dislocation,  it  is  needless  to  say,  some  anaesthetic 
should  be  employed,  and  all  adhesions  broken  down  by  free  rotation  or  forcible  movements 
of  the  joint.  When  this  has  been  effected,  the  head  of  the  bone  ought  to  be  replaced  by 
manipulation,  or  by  slight  extension,  forcible  extension  being  inadmissible.  When  tendons 
are  very  rigid  and  forbid  movement,  they  should  be  divided  subcutaneously,  but  this 
should  be  done  some  days  before  reduction  is  fully  attempted. 

Compound  dislocation  is  one  of  the  most  serious  accidents  that  can  befall  a  limb, 
and  in  the  larger  joints  is  generally  complicated  with  fracture  or  torn  arteries.  In  the 
knee-joint  the  popliteal  artery  is  generally  lacerated,  and,  under  such  circumstances,  ampu- 
tation is  the  only  resource.  In  the  ankle-joint,  where  the  accident  is  most  commonly 
seen,  the  case  should  be  treated  as  one  of  fracture  and  wounded  joint  by  immovable 
splints  after  its  reduction,  and  the  persistent  application  of  cold,  either  by  means  of  ice  or 
irrigation.  In  exceptional  cases  only,  when  the  soft  parts  are  much  injured,  and  in  very 
feeble  subjects,  ought  amputation  to  be  thought  of ;  excising  of  the  articular  surface  being 
always  a  point  for  consideration.  In  the  elbow  where  movement  is  of  essential  importance, 
excision  had  better  be  performed  when  the  wound  is  large,  although  recovery  with  move- 
ment of  the  joint  may  take  place  without  it  in  young  adults.  Under  all  circumstances, 
the  dislocation  ought  to  be  reduced,  the  question  of  excision  or  amputation  turning  upon 
the  amount  of  mischief  the  soft  parts  or  bones  have  sustained. 

Compound  dislocations  and  compound  fractures  into  joints  are  clinically  of  very  simi- 
lar import. 

When  dislocation  and  fracture  coexist,  difficulties  are  often  met  with,  but  the  reduc- 
tion of  the  dislocation  is  often  possible  by  manipulation  aided  by  chloroform,  where, 
without,  it  is  impossible  ;  and  I  have  reduced  with  its  aid  in  one  case  the  head  of  a  frac- 
tured humerus  from  the  subglenoid  position  ;  and  in  another  a  forearm  displaced  back- 
ward with  fractured  arm-bone,  and  afterwards  in  each  case  adjusted  the  fracture  with 
facility  ;  I  have  likewise  seen  the  head  of  the  femur  displaced  upon  the  pubes  pressed 
back  into  its  socket,  notwithstanding  that  a  fracture  of  the  shaft  existed.  I  believe  that 
in  the  majority  of  these  cases  the  dislocation  may  be  successfully  treated  before  the  frac- 
ture, the  fractured  bone  being  at  the  same  time  moderately  extended.  It  may  be  prudent 
in  some  to  apply  splints  before  attempting  the  reduction  of  the  dislocation,  but  such  a 
step  is  not  always  necessary  or  indeed  advisable,  for  with  the  limb  encased  in  splints  the 
surgeon  has  less  influence  upon  the  dislocated  bone.  When  the  dislocation  cannot  be 
reduced,  the  fracture  must  be  dealt  with  in  the  ordinary  manner.  In  a  case  I  recently 
had  under  care,  of  a  woman,  ait.  66,  in  which  the  head  of  the  femur  was  dislocated  into 
the  sciatic  notch  and  an  impacted  fracture  of  the  neck  of  the  thigh-bone  coexisted,  a 
good  limb  was  secured. 

DISLOCATIONS  OF  THE  UPPER  EXTREMITY. 

Dislocations  of  the  spine  and  lower  jaw  have  been  considered  in  former  chapters  (pages 
211  and  420).    Those  of  the  upper  extremity  will  now  occupy  our  attention. 

Dislocations  of  the  Clavicle. 

Dislocations  of  this  bone  at  its  sternal  end  are  rare  accidents,  though  according  to 
Flower  they  form  about  3  per  cent,  of  all  dislocations  of  the  upper  extremity.  They  are 
produced  by  violence  applied  to  the  shoulder,  when  the  scapula  is  fixed,  the  clavicle  being 
forcibly  thrown  towards  the  mesial  line.  Dislocation  downwards  is  an  impossibility,  the 
cartilage  of  the  first  rib  preventing ;  but  it  may  take  place  forwards,  upwards,  or  back- 
wards, and  may  be  partial  or  complete. 

Dislocation  forwards  is  usually  caused  by  some  violent  pressure  of  the  shoulder 
backwards,  although  Melier  ('  Archives  Gen.  de  Med.,'  torn,  xix)  records  a  case  in  a  child 
where  it  was  produced  by  simply  pulling  the  arm.  The  head  of  the  bone  in  this  accident 
forms  a  marked  feature,  and  cannot  be  mistaken  for  anything  else  (Fig.  493).  When  the 
dislocation  is  partial,  some  unusual  prominence  of  the  end  of  the  bone  on  comparing  it 
with  its  fellow  will  suggest  its  nature,  the  bone  being  only  covered  with  skin  and  readily 
pressed  back.  When  complete,  the  nature  of  the  accident  will  be  still  better  marked ; 
and  the  end  of  the  bone  will  be  usually  found  pointing  downwards.  Inflammatory  thick- 
ening of  the  joint  should  not  be  mistaken  for  partial  displacement. 

Treatment  There  is  usually  little  or  no  difficulty  in  reducing  this  form  of  disloca- 
tion, by  forcibly  drawing  back  the  shoulder  and  applying  pressure  to  the  displaced  bone  ; 
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though  there  is  great  difficulty  in  keeping  the  bone  in  its  normal  position  ;  indeed,  as  a 
rule,  it  is  quite  impossible  to  do  this  satisfactorily.    A  pad 

in  the  axilla,  with  a  figure-of-8  bandage  to  keep  the  Fig.  493. 

shoulder  outwards,  the  elbow  being  bound  to  the  side,  „ 
will  do  much  towards  the  desired  end  ;  and  a  pad  of  lint  V^Tjt 
applied  outside  the  displaced  end  of  the  clavicle,  and 
firmly  fixed  in  position  by  strapping  carried  over  the 
shoulder  and  scapula  has  a  very  beneficial  tendency. 
Nelaton   advised  the  use  of  a  common  hernia  truss. 
The  surgeon,  however,  must  expect  a  certain  amount  of 
failure  in  the  treatment  of  these  cases,  though  he  may 
safely  assure  his  patient  that  the  usefulness  of  the  arm  will 
be  but  little,  if  at  all,  impaired.    I  have  had  one  case  of   Dislocat-on  of  Bternal  end  0f  clavicle 
this  dislocation  combined  with  fracture  of  the  sternal  end      forwards.  Drawing  27*1,  Guy's  Mus. 
of  the  hone,  in  which  no  harm  followed  its  non-reduction. 

Dislocation  upwards  is  very  rare.  Malgaigne  has  recorded  four  such  cases, 
Hamilton  another,  described  by  Dr.  Rochester,  of  Buffalo,  and  Dr.  R.  W.  Smith  a  sixth 
('  Dublin  Journal  of  Medical  Science,'  1872).  In  1865,  such  a  case  came  under  my  care. 
It  was  in  a  young  woman,  a  milliner,  vet.  20,  who  two  years  before  was  violently  crushed 
in  a  crowd,  the  violence  causing  pain  which  was  referred  to  the  upper  part  of  her  chest. 
She  was  treated  at  home  and  got  well,  although  with  a  deformity,  for  which  she  consulted 
me.  On  examining  her  chest,  both  clavicles  were  resting  upon  the  border  of  the  sternum, 
behind  the  sternal  tendons  of  the  sterno-mastoid  muscles,  and,  with  the  slightest  pressure 
upon  the  shoulders,  the  two  ends  could  be  made  to  meet.  By  drawing  the  shoulders 
backwards,  the  bones  could  be  separated  and  pressed  back  into  what  appeared  to  be  their 
normal  position,  but  no  appliance  could  keep  them  here.  The  patient  had  good  move- 
ment in  her  arms,  and  followed  her  occupation.  I  have  the  notes  also  of  a  second  case 
that  came  under  my  care  in  1863,  in  a  man,  a?t.  35,  produced  by  a  fall  on  the  shoulder. 

In  the  Guy's  Museum  (129290)  there  is  a  specimen  of  dislocation  of  the  clavicle  at  its 
sternal  end  upwards  and  forwards. 

Tkratment  In  the  treatment  of  this  as  of  the  last  form  of  dislocation,  there  is  no 

difficulty  in  reducing  it  by  drawing  outwards  the  shoulders  and  applying  pressure  upon 
the  bone,  but  there  is  much  in  keeping  the  bone  in  position.  The  best  means,  however, 
are  the  application  of  a  pad  over  the  bone,  the  firm  pressure  of  the  scapula  against  the 
ribs  by  means  of  broad  bands  of  strapping,  and  the  supine  position.  Under  all  circum- 
stances, the  surgeon  may  comfort  the  patient  by  the  assurance,  that  good  and  useful 
movement  of  the  arm  will  be  secured.  Overhand  movements,  however,  will  always  be 
difficult. 

Dislocation  backwards  stands  next  in  point  of  rarity  to  that  of  dislocation  up- 
wards, and  is  usually  caused  by  violence,  forcing  the  shoulder  forwards,  or  by  direct  force. 
I  have  seen  but  one  such  case,  in  a  man,  a?t.  52,  who  was  crushed  by  falling  bricks,  and 
in  it  the  dislocation  was  self-reduced  on  the  second  day,  wrhen  the  man  was  in  bed.  The 
displaced  clavicle  presses  at  times  upon  the  trachea  and  oesophagus,  so  as  to  interfere  with 
respiration  and  deglutition.  In  1845,  a  sailor,  set.  17,  was  admitted  into  Guy's  with  such 
an  injury,  the  dislocation  having  been  caused  by  a  blow  on  the  shoulder.  It  was  easily 
reduced  by  drawing  the  shoulders  back,  and  maintained  in  situ  without  difficulty.  Cases 
of  this  kind  have  been  recorded  by  Mr.  Brown,  of  Callington  ('Med.  Gaz.,'  1845),  and 
M.  Pellieux,  183 4  ('  Revue  Medicale').  In  one  singular  case  recorded  by  Sir  A.  Cooper, 
the  dislocation  was  produced  by  curvature  of  the  spine,  and  Mr.  Davie,  of  Bungay,  ex- 
cised the  sternal  end  of  the  displaced  bone  to  prevent  death  from  suffocation.  Mr.  C.  De 
Morgan  has  recorded  a  case  in  '  Holmes's  System,'  vol.  ii,  p.  805,  in  which,  in  a  girl,  oet. 
10,  the  bone  was  thus  displaced  and  successfully  treated  by  means  of  a  splint  across  the 
shoulder,  with  a  pad  between  it  and  the  spine,  the  shoulders  being  drawn  to  the  splint 
by  a,  bandage  and  the  child  kept  in  bed.  The  splint  was  removed  at  the  end  of  a  fort- 
night, and  the  articulation  in  four  weeks  became  as  firm  as  that  on  the  other  side  ;  the 
arm,  moreover,  could  be  moved  without  causing  any  pain. 


Dislocation  of  the  Scapula 


was  formerly  called  dislocation  of  the  acromial  end  of  the  clavicle  ;  but  as  the  clavicle 
is  a  fixed  point,  it  seems  only  consistent  with  common  sense,  although  not  with  custom. 
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Fig.  494. 


to  follow  Skey,  Maclise,  and  Flower,  and  call  what  have  hitherto  been  described  as  dis- 
locations of  the  acromial  end  of  the  clavicle,  dislocations  of  the  scapula. 

In  the  more  usual  form  of  this  accident,  the  acromion  process  of  the  scapula  is  forced 
beneath  the  clavicle.  In  rare  cases,  it  may  be  received 
above  it.  Both  are  commonly  caused  by  direct  violence  to 
the  shoulder. 

The  symptoms  are  well  marked  in  both  forms ;  the  falling 
of  the  shoulder  and  projection  upwards  of  the  acromial  cud 
of  the  clavicle  in  one  (Fig.  494),  and  the  projection  upwards 
of  the  acromion  process  of  the  scapula  in  the  other,  prevent 
any  mistake  being  made. 

Treatment — In  the  dislocation  of  the  scapula  down- 
wards, the  aim  of  the  surgeon  is  to  raise  the  scapula  with 
the  arm  and  depress  the  clavicle,  which  is  best  done  hy 
drawing  the  elbow  well  backwards,  and  applying  a  pad  over 
the  clavicle ;  the  pad  and  elbow  being  fixed  in  position  by 
means  of  a  belt  or  bandage  passed  over  the  clavicle  and  rouud 
the  elbow.  The  belt  presses  the  clavicle  downwards,  and 
raises  the  shoulder  and  arm  upwards. 

The  parts  fall  into  position  at  times  when  the  patient 
assumes  the  horizontal  posture,  and  when  this  is  the  case,  and  the  position  can  be  main- 
tained for  two  or  three  weeks,  it  is  well  to  adopt  it.  At  others  a  pad  fixed  over  the 
clavicle  by  means  of  strapping,  or  a  bandage  passed  between  the  axilla  will  suffice ;  but 
the  surgeon  recognizing  the  special  wants  of  the  case,  must  adapt  his  means  to  meet  them 
in  the  best  possible  way.  Good  movements  of  the  arm  are,  as  a  rule,  acquired  in  time 
after  either  of  these  accidents. 


Dislocation  of  the  scapula  down- 
wards.   Mr.  Poland's  case. 


Dislocations  of  the  Humerus 

form  at  least  half  of  all  dislocations,  and  a  sufficient  explanation  of  this  fact  is  to  be  found 
in  the  globular  form  of  the  head  of  the  humerus,  the  shallowness  of  the  glenoid  cavity, 
the  free  movement  of  the  articulation,  and  its  liability  to  direct  and  indirect  injury. 

In  40  out  of  60  consecutive  cases,  or  in  two-thirds  of  them,  I  found  a  direct  blow  upon 
the  shoulder  was  the  cause  of  the  accident,  while  in  the  exceptional  cases,  a  fall  upon  the 
extended  arm  or  elbow,  or  a  forcible  dragging  backwards  of  the  arm,  was  the  assigned 
cause.  The  accident  is  rare  in  childhood,  although  I  have  seen  an  instance  of  it  at  the 
age  of  13  ;  while  Flower  and  Hulke  have  recorded  a  case  in  an  infant  14  days  old.  Two- 
thirds  of  the  cases  are  found  in  men  between  50  and  70  years  of  age,  it  being  compara- 
tively rare  in  women  and  in  young  adult  life.  I  have,  however,  treated  one  in  a  man 
aged  75. 

Analysis  of  60  consecutive  cases. 

Out  of  60  cases,  31  were  subglenoid,  or  downwards ;  25  subcoracoid,  or  forwards ;  and 
4  subspinous,  or  backwards.    49  were  in  males,  and  11  in  females. 

4  were  in  subjects  under     20  years  of  age. 
17        "        "       between  21        "  and  50. 

38        "        «  "       51        "  "  70. 

1  aged  75. 

The  head  of  the  humerus  may  be  dislocated — 1.  Downwards — subglenoid.  2.  For- 
wards—  subcoracoid.  3.  Backwards  —  subspinous.  The  subclavicular  dislocation  is 
very  rare. 

When  the  coracoid  process  has  been  broken  off,  the  head  of  the  humerus  may  be  dis- 
placed over  the  root  of  the  former ;  two  or  three  such  cases  being  on  record. 

Subcoracoid — This  is  probably  the  most  common  form  of  dislocation,  but  the  sta- 
tistics I  have  given  place  it  second  on  the  list.  Flower  has  shown,  however  ('  Path.  Soc.,' 
vol.  xii),  that  31  out  of  the  41  specimens  of  dislocation  of  the  shoulder-joint  found  in  the 
London  Museums  belong  to  the  subcoracoid  class.  In  it  the  head  of  the  humerus  rests 
on  the  anterior  lip  of  the  glenoid  cavity  beneath  the  coracoid  process,  or  even  more  for- 
wards, the  completeness  of  this  dislocation  turning  upon  the  amount  of  laceration  of  the 
attachment  of  the  posterior  scapular  muscles.  When  they  are  completely  torn  through  at 
their  insertion  into  the  great  tuberosity  of  the  humerus,  or  the  tuberosity  is  torn  off,  the 
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head  of  the  bone  will  be  more  forward  than  when  they  are  only  stretched  or  partially 
divided.  Many  of  the  cases  described  by  Sir  A.  Cooper  as  dislocation  downwards,  or  as 
partial  dislocation,  were  doubtless  of  this  kind  ;  and  many  others  recorded  as  examples  of 
subclavicular,  are  nothing  more  than  specimens  of  this  variety.    (Fig.  495.) 


Fig.  495. 


Fig.  496. 


Siih-coraccid 


From  Mr.  Flower's  models,  Middlesex  Hosp.  JIus. 


Subcoracoid  Dislocation  of  head  of  humerus. 
Drawing  27". 


Fig.  497. 


Symptoms  The  symptoms  of  this  form  of  dislocation  in  their  general  character 

are  the  same  as  in  most  others,  such  as  inability  to  move  the  arm,  immobility  and  pain 
often  passing  down  some  nerve  trunk,  and  aggravated  by  movement.  On  looking  at  the 
part  and  comparing  the  injured  with  the  sound  side  before  swelling  has  appeared,  some 
striking  points  will  be  observed,  such  as  flattening  of  the  deltoid,  prominence  of  the  acro- 
mion, and  a  depression  beneath  it.  Extra  prominence  will  also  be  seen  below  the  cora- 
coid  process,  from  the  head  of  the  bone  pushing  forward  the  pectoral  muscle  (Fig.  496)  ; 
from  behind,  too,  there  -will  be  some  flattening  of  the  shoulder.  There  will  be  little  or  no 
lengthening  of  the  limb,  but  the  elbow  will  be  found  projecting  more  or  less  from  the 
side  ;  the  movements  of  the  forearm  will  be  perfect.  On  manipulating  the  shoulder,  the 
head  of  the  bone  will  be  felt  beneath  the  pectoral  muscle  in  front  of  the  scapula,  and  from 
the  elbow  it  will  be  made  to  move. 

Dislocation  downwards  or  subglenoid — although  usually  given  as  the  most 
common — is  probably  second  in  frequency  to  the  subcoracoid  just  described.  Flower 
asserts  that  not  one  in  ten  of  all  dislocations  of  the 
humerus  can  properly  be  called  subglenoid.  In  it 
the  head  of  the  bone  rests  below  the  glenoid  fossa 
(Fig.  495),  the  rent  in  the  capsule  being  at  its 
inferior  instead  of  its  anterior  border,  and  the  soft 
parts  mechanically  interfering  with  the  natural  ten- 
dency of  the  deltoid,  coraco-brachialis,  and  biceps 
to  draw  the  head  of  the  humerus  upwards  towards 
the  coracoid  process. 

Symptoms  The  most  constant  pain  are  im- 
mobility of  the  arm,  as  well  as  inability  to  move 
it  without  pain,  with  a  greater  separation  of  the 
elbow  from  the  side,  a  more  marked  flattening  of 
the  shoulder,  greater  depression  beneath  and  extra 
prominence  of  the  acromium  than  are  met  with  in 
the  subcoracoid  variety.  The  most  typical,  how- 
ever, are  a  depression  of  the  anterior  fold  of  the 
axilla  from  a  drawing  down  of  its  attachment,  the 

marked  presence  of  the  head  of  the  bone  in  the  axilla,  and  the  separation  of  the  coracoid 
process  and  the  head  of  the  malplaced  bone  by  a  space  of  one  to  two  inches  (Fig.  497). 

Dislocation  backwards  or  subspinous. — This  is  next  in  rarity  to  the  last,  and 
in  it  the  head  of  the  bone  rests  beneath  the  spine  of  the  scapula  or  base  of  the  acromion 
(  Fig.  198)  ;  the  latter  position  being  a  less  complete  luxation  than  the  former,  and  more 
common.    It  corresponds  to  Malgaigne's  "  subacromial"  variety,  this  completeness  of  the 


Subglenoid  dislocation  showing  depression  of  tho 
anterior  fold  of  the  axilla. 
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dislocation  depending  upon  the  amount  of  laceration  of  the  muscles  attached  to  the  hone, 
and  more  particularly  of  the  subscapularis. 

The  symptoms  of  this  accident  are  very  marked.  Looking  at  the  shoulder  in  front 
there  will  be  the  flattening  of  the  deltoid  and  prominence  of  the  acromium  as  usual,  but 
there  will  be  a  marked  flattening  if  not  depression  of  the  soft  parts  below  the  coracoid  and 
acromion  processes.  The  elbow  instead  of  being  fixed  away  from  the  side  will  be  drawn 
to  it  and  forwards,  the  forearm  generally  pointing  outwards.  The  back  view,  however,  is 
the  most  typical,  the  head  of  the  bone  covered  with  muscles  and  soft  parts  forming  a 
prominent  feature  in  the  case  (Fig.  499).  I  had  a  patient  under  observation  about  thirty 
years  of  age,  who  could  at  will  dislocate  her  shoulder  in  this  direction  by  muscular  action. 
In  this  dislocation  the  limb  is  said  to  be  slightly  longer  than  normal,  but  I  have  not 
found  it  so. 

Fig.  498.  Fig.  499. 


From  Flower's  models,  Middlesex  Hospital.  Subspinous  dislocation  of  head  of  humerus. 

Subclavicular  dislocations,  in  which  the  head  of  the  humerus  rests  below  the 
clavicle  on  the  sternal  side  of  the  coracoid  process  are  exceedingly  rare  (Fig.  498).  I 
have  never  seen  a  complete  example.  Malgaigne  informs  us  that  in  it  the  arm  is  pressed 
against  the  chest  with  the  elbow  slightly  removed  from  the  side,  the  head  of  the  bone 
being  felt  and  seen  in  its  abnormal  position,  and  the  shaft  instead  of  the  head  of  the 
humerus  felt  in  the  axilla.  The  bulk  of  cases  recorded  as  of  the  subclavicular  kind  are 
probably  subcoracoid. 

The  supracoraeoid  dislocation  is  a  mixed  form  of  accident,  as  it  is  secondary  to  a 
fracture  of  the  coracoid  process.  Malgaigne  has  recorded  an  example,  and  Holmes,  in 
the  'Med.-Chir.  Trans.,'  vol.  xli,  a  second,  with  an  account  of  the  dissection  of  the  case, 
the  preparation  being  in  St.  George's  Museum.  He  also  describes  a  third  which  occurred 
in  the  practice  of  Mr.  P.  Hewett. 

Some  points  in  diay?iosis  remain  to  be  told,  and  the  most  important  was  pointed  out  by 
the  late  Mr.  T.  Callaway  in  his  excellent  Jacksonian  Prize  Essay  for  1849,  which  is: 
"  That  in  taking  the  vertical  circumference  of  any  shoulder  in  which  dislocation  exists 
by  means  of  a  tape  carried  over  the  acromion  and  under  the  axilla,  an  increase  of  about 
two  inches  over  the  sound  side  is  an  invariable  concomitant."  The  same  author  also 
shows  how  elongation  of  the  limb  does  not  take  place,  at  any  rate,  to  any  extent;  the 
different  accounts  given  by  authors  on  this  point  depending  upon  the  fact,  that  they  are 
content  with  optical  rather  than  actual  measurement.  Professor  Dugas,  of  Georgia,  has 
also  pointed  out  ('Southern  Med.  and  Surg.  Journ.,'  1856)  a  sign  of  dislocation  of  the 
shoulder-joint  that  merits  more  notice  than  it  has  received,  and  I  am  indebted  to  Dr.  W. 
Briggs,  of  Nashville,  for  calling  my  attention  to  it.  It  is  based  upon  the  physical  fact, 
that  in  consequence  of  the  rotundity  of  the  thoracic  walls,  it  is  impossible  for  both  ends 
of  the  humerus  to  touch  them  at  the  same  time.  "If  the  fingers,  therefore,  of  the  injured 
limb  can  be  placed  by  the  patient,  or  by  the  surgeon,  upon  the  sound  shoulder  while  the 
elbow  touches  the  thorax,  a  condition  that  obtains  in  the  normal  condition  of  the  joint, 
there  can  be  no  dislocation.  And  if  this  cannot  be  done  there  must  be  one,  for  no  other 
injury  than  a  dislocation  can  induce  this  physical  impossibility."    Dr.  F.  Hamilton  has 
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likewise  shown  ('Lond.  Med.  Rec.,'  April,  1875)  how  in  a  dislocation,  a  rule  will  touch, 
at  the  same  time,  the  acromion  process  and  the  elbow  of  the  injured  side,  a  condition  that 
cannot  exist  in  health. 

It  sometimes  happens,  that  the  head  of  the  bone  after  its  apparent  reduction,  fails  to 
remain  in  position  and  falls  out  again  ;  and  when  this  occurs,  it  becomes  a  question  whether 
some  part  of  the  glenoid  cavity  is  fractured  or  some  other  fracture  exists.  I  have  recently 
seen  a  case  of  dislocation  of  the  head  of  the  humerus  forwards  and  downwards,  in  which 
a  portion  of  the  glenoid  cavity  was  broken  off  and  displaced  downwards,  associated  with 
severe  injury  to  the  radio-spiral  nerve.  In  children  or  young  persons  under  twenty-one, 
the  upper  epiphysis  of  the  humerus  may  be  separated,  or  rather  the  shaft  of  the  humerus 
may  be  displaced  off  the  epiphysis,  which  retains  its  normal  position,  and,  under  these 
circumstances,  the  arm  should  be  most  carefully  manipulated  under  chloroform,  to  make 
the  diagnosis  sure.  In  exceptional  cases,  however,  this  slipping  out  again  is  not  to  be 
explained  by  these  complications;  for,  in  the  case  of  a  man  ait.  75,  who  had  a  dislocation 
backwards,  the  head  of  the  bone  could  not  be  kept  in  position  till  the  muscles  began  to 
act  after  the  effects  of  the  chloroform  had  subsided,  and  I  had  to  hold  the  bone  in  place 
till  the  patient  recovered,  and  the  muscles  acted  naturally. 

Tueatment — The  use  of  anaesthetics  has  completely  revolutionized  the  treatment  of 
dislocations,  and,  at  the  present  day,  nothing  can  usually  be  simpler  than  the  reduction  of 
a  dislocation  of  the  shoulder,  and  what  was  formerly  called  reduction  by  stratagem  is  now 
the  rule.  "  If  you  get  a  person  off  his  guard,"  wrote  Abernethy,  "  you  have  first  to  put 
your  hand  up  to  the  head  of  the  bone,  depress  the  elbow,  and  it  will  sometimes  succeed 
in  putting  it  in,"  and  the  modern  surgeon,  in  describing  the  reduction  of  dislocations  by 
manipulation,  might  use  the  same  language.  To  reduce  a  dislocated  humerus  by  mani- 
pulation, chloroform  is  essential,  and  when  the  patient  is  fully  under  its  influence  as  well  as 
in  the  horizontal  position  the  surgeon  should  grasp  the  shoulder  with  one  hand,  and  the  flexed 
elbow  with  the  other  (Fig.  500,  a).  When  the  dislocation  is  subglenoid  or  subcoracoid, 
the  thumb  of  the  surgeon  may  be  placed  over  the  head  of  the  bone,  and  the  fingers  over  the 
spine  of  the  scapula,  the  thumb  acting 

as  a  fulcrum  ;  with  the  other  hand  the  Fig.  500. 

flexed  elbow  should  be  drawn  from  the 
side  and  extension  made,  some  slight 
rotatory  movement  outwards  being  em- 
ployed. When  extension  has  been 
carried  to  its  full  extent,  the  elbow 
should  then  be  raised  and  the  arm  made 
to  describe  a  semicircle  in  the  direction 
of  the  sternum  and  the  face,  and  then 
suddenly  brought  down  to  the  side  of 
the  thorax,  the  head  of  the  humerus  at 
the  same  time  being  rotated  inwards. 
The  thumb  of  the  opposite  hand  should  give  the  right  direction  to  the  head  of  the  bone. 
(Fig.  500,  b.)  Should  the  first  attempt  fail,  a  second  may  succeed,  or  possibly  a  third. 
In  the  majority  of  dislocations  of  the  shoulder,  this  method  will  succeed.  In  Philadel- 
phia, this  practice  is  known  as  H.  Smith's  method.  In  the  dislocation  backwards  or  sub- 
spinous, the  same  method  will  suffice,  but  in  that  case,  the  head  of  the 
bone  being  behind  the  glenoid  cavity,  requires  pushing  forwards.  Under 
such  circumstances,  the  surgeon  should  stand  slightly  behind  the  patient 
with  one  hand  grasping  the  axilla  with  the  thumb  behind,  and  with  the 
other  the  elbow,  making  extension  ;  reduction  may  then  be  effected  by 
drawing  the  elbow  backwards  and  rotating  the  bone.  By  these  means,  I 
easily  reduced  an  interesting  case  of  dislocation  backwards  (subspinous) 
complicated  with  fracture  of  the  ribs  of  the  same  side  and  of  the  opposite 
clavicle.  When  these  means  fail,  or  when  chloroform  is  not  at  hand, 
reduction  by  means  of  extension  with  the  heel  in  the  axilla  should  be 
employed,  the  surgeon  with  his  unbooted  heel  pressing  upon  the  head  of  the  humerus  or 
lower  border  of  the  axilla,  and  with  his  hand  grasping  the  forearm  of  the  misplaced  limb, 
and  making  steady  extension;  some  slight  rotatory  movement  often  facilitates  reduction. 
The  head  of  the  bone  usually  slips  into  its  place  with  a  perceptible  jerk,  and  the  moment 
this  is  felt,  all  extension  should  be  stopped.  [I  have  reduced  many  dislocations  of  the 
humerus,  and  never  have  been  necessitated  to  use  extension  with  the  foot  in  the  axilla,  I 
believe,  except  in  old  luxation  of  the  head  of  the  bone.] 


Extension,  adduction  and  rotation  outwards. 


Fig.  501. 


Clove  hitch. 
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To  facilitate  extension,  the  clove  hitch  (Fig.  501)  may  be  employed  ;  and  instead  of 
the  heel.  Mr.  Skey's  well-padded  iron  knob. 

Mr.  W.  F.  Teevan  informs  me  that  he  has  known  the  third  rib  to  be  fractured  in  the 
attempt  to  reduce  a  dislocation  of  the  head  of  the  humerus  with  the  foot  in  the  axilla. 

If  the  humerus  still  resists,  the  following  plan,  writes  Hulke  ('  Holmes's  Surgery,'  vol. 
ii,  1871),  "  which  I  have  never  known  to  fail  in  a  recent  dislocation,  may  be  tried.  The 
patient  is  seated  in  a  high  chair,  which  is  placed  about  two  feet  from  the  post  of  an  open 
doorway  ;  the  surgeon,  having  his  back  against  the  doorpost,  places  one  foot  upon  the  side 
of  the  chair,  and  with  his  knees  presses  into  the  axilla,  and  with  both  hands  upon  the 
shoulder,  steadies  the  patient's  body ;  a  jack  towel  is  then  fixed  by  a  clove-hitch  knot  to 
the  patient's  arm,  just  above  the  elhow,  and  by  its  means  two  or  three  assistants,  placed 
on  the  other  side  of  the  doorway,  make  steady  extension  horizontally  outwards." 

This  is  only  a  modification  of  Sir  A.  Cooper's  [dan  of  bending  the  extended  arm  over 
the  knee,  placed  in  the  axilla  writh  the  patient  sitting,  using  the  humerus  as  a  lever ;  and 
is,  doubtless,  a  good  one. 

Should  these  means  fail,  success  maybe  secured  by  drawing  the  arm  vertically  upwards, 
as  practised  by  White,  of  Manchester,  in  1764,  and  recently  advocated  by  Mr.  Lowe,  of 
Burton-on-Trent  ('  St.  Barth.  Rep.,'  1870).  In  18G4,  I  succeeded  by  these  means  in  the 
case  of  a  subglenoid  dislocation  of  one  month's  standing,  in  a  man  set.  G4,  the  method  of 
manipulation  and  extension  having  failed  ;  and  again,  more  recently,  in  a  similar  case  of 
twenty-four  hours'  standing,  in  a  gentleman,  aet.  30,  when  every  other  means  had  proved 
unsuccessful  (Fig.  502).  Mr.  Lowe  places  his  patient  in  a  sitting 
Fig.  502.  posture  on  the  floor,  and  then  stands  behind  him  on  a  sofa  forcibly 

S&Zcjt  extending  the  dislocated  arm  upwards,  the  scapula  being  kept  fixed 

•        ii ')  by  the  surgeon's  foot.    In  all  cases,  the  extension  should  be  gradual 

vv  and  steady,  the  counter-extension  effective ;  no  jerking  or  great 

V  force  should  be  allowed ;  pulleys  are  to  be  looked  upon  as  dangerous 

\<f  appliances  :  with  the  use  of  anaesthetics  they  should  be  abandoned. 

In  recent  dislocations  they  are  never  needed  ;  and  in  the  old,  adhe- 
sions should  be  broken  through  by  forcible  rotation  and  flexion  of 
a  joint  rather  than  extension. 

Extension  forwards  is  at  times  beneficial.  It  proved  successful 
in  my  hands  in  a  case  of  subspinous  dislocation  of  three  weeks' 
standing  in  a  man,  aet.  75. 

In  a  neglected  dislocation  of  twenty-five  days'  standing,  Mr. 
Cock  succeeded  in  1859  (vide  author  '  On  Diseases  and  In  juries 
of  Joints,'  1859)  by  the  following  plan,  all  other  means  having 
failed  :  "  An  air-pad,  made  of  vulcanized  india-rubber,  was  placed 

Reduction  by  extension  of      .  ...  .r      '  _  "         ,        .        .  ,  -    7  .        \  . 

arm  downwards.  in  the  axilla,  and  the  arm  firmly  bandaged  to  the  side,  the  air-pad 

thus  being  made  to  exert  a  powerful  outward  pressure  upon  the 
head  of  the  bone.  Upon  removing  the  bandage  upon  the  third  day,  the  head  of  the  bone 
was  found  to  have  returned  to  its  natural  position." 

Without  chloroform,  obstacles  to  the  reduction  of  a  dislocation  of  the  shoulder  are  mus- 
cular spasm,  and  the  difficulty  of  replacing  the  head  of  the  bone  through  the  rent  in  its 
capsular  ligament.  With  chloroform,  the  resistance  of  the  muscles  is  an  element  which 
has  not  to  be  considered,  the  second  one  alone  existing.  In  old  dislocations,  the  presence 
of  adhesions  is  an  extra  element  of  difficulty. 

After  the  reduction  of  a  dislocation  the  arm  should  be  bound  to  the  side  for  a  week, 
and  kept  at  rest  for  a  fortnight  or  more,  all  violent  exertion  being  forbidden  for  several 
months,  the  object  being  to  give  time  for  the  injured  parts  to  recover  their  power,  and 
ruptured  muscles  to  unite  or  form  fresh  adhesions. 

It  happens  at  times  that  the  trunks  of  the  nerves  are  so  injured  as  to  give  rise  to  para- 
lysis of  the  muscles  supplied  by  them.  I  have  seen,  in  one  case,  the  parts  supplied  by 
the  ulnar  nerve  permanently  paralyzed  ;  and,  in  another,  those  supplied  by  the  musculo- 
spiral.  It  is  by  means  uncommon  to  find  the  circumflex  nerve  so  injured  as  to  be  fol- 
lowed by  a  most  complete  wasting  of  the  deltoid  muscle.  In  many  cases,  however,  in 
which  paralysis  follows  dislocation,  recovery  may  ensue,  and  in  a  very  marked  example  I 
saw  in  1874,  in  which  paralysis  of  all  the  parts  supplied  by  the  radio-spiral  nerve  was 
most  complete,  recovery  took  place  in  fifteen  months. 

The  axillary  artery  may  likewise  be  lacerated.  Callender  (<  St.  Barth.  Rep.,'  1  866)  has 
recorded  such  a  case;  and  Dr.  R.  Adams  (' Cyclo.  Anat.  and  Fhys.,'  art.  "Shoulder,"  p. 
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Fig.  503. 


JlrromioH 


416)  another.  [Prof.  Agnew  of  this  city  had  rupture  of  the  vein  to  occur  during  the 
attempt  at  reduction.] 

In  neglected  dislocation  of  the  shoulder  it  is  always  a  difficult  question  to  decide  as  to 
the  expediency  of  attempting  reduction.  Sir  A.  Cooper  used  to  say,  that  after  twelve 
weeks'  rest,  an  attempt  should  not  be  made,  and,  in  a  certain  sense,  such  an  opinion  is 
correct;  but  there  are  many  cases  of  less  standing  in  which  the  attempt  would  be  wrong, 
and  some  few  of  much  longer  standing,  in  which  it  would  be  right. 

Where  good  movement  exists  after  twelve  weeks,  there  is  little  need  for  the  attempt, 
unless  under  exceptional  conditions.  When  bad  movement  exists,  or  none  at  all,  the 
attempt  may  be  made,  for  cases  are  on  record  in  which  reduction  has  been  effected  after 
a  year  or  more.  [When  great  pain  is  due  to  pressure  on  the  axillary  nerve  trunks,  ex- 
cision of  the  head,  or  subcutaneous  osteotomy  may  be  performed  to  relieve  the  pressure. 
Dr.  J.  E.  Mears  has  adopted  the  latter  expedient  with  success.] 

Fracture  and  dislocation  of  the  head  of  the  humerus  occasionally  occur 
together,  and,  when  the  dislocation  can  be  reduced  at  once,  as  it  may  by  means  of  chlo- 
roform, so  much  the  better.  When  it  cannot,  the  fracture 
must  be  treated  and  the  dislocation  left  alone,  good 
movement  at  times  being  the  result.  In  Fig.  503  such 
a  complication  existed.  The  preparation  was  taken 
from  a  gentleman,  a?t.  64,  three  months  after  the  injury 
before  union  had  taken  place  at  the  seat  of  fracture. 

Compound  dislocations  of  the  shoulder  are 
grave  accidents,  and,  when  the  soft  parts  have  been 
much  injured,  the  best  plan  is  probably  to  resect  the 
head  of  the  bone,  although  when  the  wound  is  limited 
or  clean  and  reduction  easy,  it  may  be  right  to  treat  the 
case  as  one  of  wounded  joint. 

Dislocation  of  the  elbow  This  accident  is 

most  common  in  early  life,  and  according  to  the  Middle- 
sex Hospital  table  ('Holmes's  Syst.,'  vol.  ii)  more  than 
half  the  cases  occurred  in  boys  between  the  ages  of  five 
and  fifteen.  Dr.  Hamilton  found  19  in  children  under 
fourteen  years  of  age,  out  of  33  cases.  At  Guy's,  these 
proportions  are  not  quite  so  large,  for  out  of  13  cases,  6 
were  in  subjects  between  ten  and  twenty ;  3  between  twenty  and  thirty  ;  3  betwreen  thirty 
and  forty,  and  one  between  forty  and  fifty.    In  only  one  case  was  the  subject  a  woman. 

Both  bones  may  be  displaced  backwards,  outwards,  inwards,  or  forwards,  backwards 
and  outwards,  or  backwards  and  inwards.  The  ulna  may  be  displaced  backwards  alone, 
the  radius  maintaining  its  natural  position;  and  the  head  of  the  radius  may  be  thrown 
forwards  or  backwards. 

These  dislocations  may  be  more  or  less  complete,  simple  or  compound;  uncomplicated, 
or  complicated  with  fracture  of  one  or  more  of  the  bones  entering  into  the  formation  of 
the  joint,  or  with  displacement  of  an  epiphysis. 

In  point  of  frequency,  dislocation  of  both  bones  backwards  is  the  most  common,  the 
other  dislocations  of  both  bones  occurring  in  the  order  above  given ;  dislocation  forwards 
being  so  rare  that  without  a  fracture,  its  existence  was  doubted  by  Sir  A.  Cooper,  but 
Velpeau  and  Canton  have  each  recorded  undoubted  examples. 

The  force  required  to  produce  any  one  of  these  injuries  is  severe.  It  is  generally  ex- 
erted directly  upon  the  elbow,  or  indirectly  upon  the  hand,  either  by  a  fall  or  twist.  To 
admit  of  any  dislocation,  there  must  of  necessity  be  much  laceration  of  the  ligaments. 

Symptoms  and  diagnosis. — These  accidents  are  not  difficult  to  diagnose  when 
they  are  seen  at  an  early  period  of  their  existence,  though  after  the  lapse  of  some  hours 
great  diificulty  may  be  experienced  owing  to  the  swelling 
masking  the  points  of  bone,  and  rendering  it  difficult  to 
make  out  their  relative  positions. 

The  injured  joint  should  always  be  carefully  examined, 
each  point  of  bone  felt  for,  and  its  relative  position  with 
other  points  compared  with  tliose  of  the  sound  limb,  al- 
though, too,  in  all  forms  of  dislocation  or  fracture  about 
joints,  the  surgeon  should  compare  the  sound  with  the  in- 
jured side,  in  none  can  he  derive  greater  assistance,  or  feel  Dislocation  of  radius  aud  ulna  back. 
more  forcibly  the  value  ot  the  rule  than  in  dislocations  ot        wards.    From  sir  a.  Cooper. 


Dislocation  of  the  head  of  the  humerus 
associated  with  fracture. 
Prep.  11143*,  Guy's  Hosp.  Mus. 
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the  elbow.  The  student  should  accustom  himself  to  the  manipulation  of  healthy  joints, 
and  learn  where  to  place  his  finger  upon  their  different  prominences  and  depressions;  and 
having  learned  the  normal  conditions,  he  will  find  usually  but  little  difficulty  in  discover- 
ing  when  a  displacement  has  occurred. 

When  both  bones  are  dislocated  backwards  (Fig.  504),  the  forearm  is  partially  flexed 
and  the  hand  slightly  pronated ;  the  displaced  bones  project  backwards  and  make  a  pro- 
minent swelling  with  the  tendon  of  the  triceps,  while  the  condyles  of  the  humerus  can 
readily  be  felt  in  front  pushing  the  artery  and  soft  parts  forward;  the  inner  condyle 
of  the  humerus  and  the  olecranon  being  far  apart;  and  the  great  increase  in  the  antero- 
posterior diameter  of  the  joint  seen  at  a  glance.  In  thin  subjects,  the  olecranon  and  the 
head  of  the  radius  can  readily  be  felt  in  their  abnormal  position,  and  the  head  of  the  latter 
bone  made  through  the  hand  to  rotate  in  its  new  situation. 

In  the  dislocation  of  the  bones  outwards,  the  marked  prominence  of  the  inner  condyle 
of  the  humerus  as  seen  from  behind  is  a  typical  feature  (Fig.  505),  and,  with  luxation' of 
the  same  bones  inwards,  the  external  condyle  is  prominent. 


Fig.  505. 


Fig.  506. 


Dislocation  of  the  right  radius  and  ulna  outwards. 
Posterior  view. 


Dislocation  of  radius  and  ulna  forwards.    Canton's  case. 
'Dub.  Quart.,'  Aug.  1860. 


In  the  rare  form  of  dislocation  forwards  (Fig.  506),  the  loss  of  the  olecranon  from  its 
right  position,  the  unusual  prominence  of  the  condyles  of  the  humerus,  and  the  marked 
elongation  of  the  forearm,  are  the  chief  features. 

In  dislocation  of  the  ulna  backwards,  the  pronation  and  twisting  inwards  of  the  hand, 
the  great  shortening  of  the  ulnar  side  of  the  forearm,  and  projection  backwards  of  the 
olecranon,  mark  the  nature  of  the  accident. 

When  the  head  of  the  radius  is  displaced  alone  forwards  (Fig.  507)  or  backwards,  its 


Fig.  507. 


Fig.  508. 


Dislocation  of  the  radius  forwards.    Drawing  2780,  Guy's  Hospital. 
From  dissection.    Mr.  Hilton's  case. 


Dislocation  of  the  head  of  radius  backwards. 


absence  from  its  natural  position,  as  well  as  its  presence  in  an  unnatural  one,  can  usually 
be  made  out.    In  the  forward  dislocation  the  flexion  of  the  joint  is  limited. 

In  the  backward  (Fig.  508),  the  movements  may  be  complete  ;  more  commonly,  how- 
ever, they  are  limited. 

Treatment — When  the  nature  of  the  dislocation  has  been  once  recognized,  there  is 
little  difficulty  in  its  treatment,  for  with  the  patient  anaesthetized  and  the  muscles  con- 
sequently paralyzed,  the  reduction  of  any  dislocation  of  the  elbow  by  manipulation,  or 
rather  by  moulding  the  joint  into  its  right  form  is  readily  effected.    This  may  usually  be 
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done  by  the  surgeon's  hands,  pressure  being  applied  according  to  the  wants  of  the  indi- 
vidual case,  guided  by  the  known  anatomy  of  the  part.  Occasionally  extension  of  the 
forearm  is  required,  or  the  forcible  bending  of  the  forearm  over  the  surgeon's  knee  or 
thumb,  but  in  the  majority  of  early  cases  the  joint  may  be  moulded  into  its  normal 
position. 

When  some  weeks  have  been  allowed  to  pass  without  reduction,  considerable  force  may 
be  required  to  break  down  the  adhesions,  forcible  flexion  and  extension  being  then  appli- 
cable. 

Up  to  two  months,  any  dislocation  of  the  elbow  may  be  reduced,  or  rather  an  attempt 
at  reduction  may  be  made.  After  that  date  when  useful  movement  has  become  possible, 
the  attempt  had  better  not  be  entertained.  When  no  movement  exists,  it  is,  however, 
justifiable,  but  no  definite  rule  can  be  laid  down  on  this  point,  since  each  case  must  be 
judged  upon  its  own  merits.  I  have  reduced,  after  nine  weeks,  a  dislocation  of  the  bones 
of  the  forearm  backwards,  with  an  excellent  result,  and  have  failed  after  five.  What 
would  be  justifiable  under  some  circumstances  would  be  unjustifiable  in  others,  the  age  of 
the  patient,  his  position  or  occupation,  and  necessities,  having  as  great  an  influence  in 
guiding  the  surgeon  as  the  time  that  has  elapsed  after  the  accident,  and  the  amount  of 
useful  movement  in  the  joint. 

When  both  bones  are  displaced,  or  the  ulna  alone,  the  surgeon  should  grasp  the  forearm 
as  a  whole.  When  the  radius  is  the  bone  displaced,  the  extending  force  should  be  applied 
from  the  hand. 

After  the  reduction  of  the  dislocation,  the  arm  should  be  kept  in  a  splint,  and  cold 
lotion  or  ice  applied,  according  to  the  amount  of  inflammation  that  ensues.  When  little 
inflammation  follows,  passive  movement  may  be  allowed  in  about  ten  days  or  a  fortnight. 
After  the  reduction  of  a  dislocation  of  the  head  of  the  radius  forwards,  there  is  usually 
great  difficulty  experienced  in  keeping  the  bone  in  its  position.  To  effect  this,  I  have 
found  the  forced  flexion  of  the  forearm  the  best,  the  wrist  and  forearm  being  bound  by 
means  of  a  bandage  to  the  arm.  In  a  recent  case  the  benefit  of  this  practice  was  well 
displayed. 

When  reduction  of  a  neglected  dislocation  has  been  effected,  it  is  wise  to  fix  the  elbow 
on  an  angular  splint  for  ten  days  or  a  fortnight,  and  to  apply  cold  water,  and,  after  all 
inflammatory  action  has  subsided,  to  allow  of  passive  or,  possibly,  forcible  movements,  as 
a  stiff  elbow-joint  is  a  misfortune  of  no  mean  importance,  and  to  prevent  it  measures  may 
be  employed  which,  under  other  circumstances,  might  be  considered  rash.  In  neglected 
cases,  where  reduction  is  beyond  all  hope,  the  surgeon  may  use  a  considerable  amount  of 
force  to  flex  the  forearm  to  a  right  angle,  in  which  position  it  should  be  fixed. 

In  compound  dislocation  of  the  elbow-joint  where  reduction  is  possible  and  the  wound 
small,  the  case  may  be  treated  as  one  of  wounded  joint, 

viz.,  by  splints  and  the  application  of  ice,  good  hopes  ex-  Fig.  509. 

isting  of  a  sound  recovery  being  secured  with  movement. 
When  the  wound  is  large  and  the  soft  parts  are  materially 
injured,  excision  of  the  joint  should  be  performed,  the  suc- 
cess attending  this  practice  generally  being  very  satisfac- 
tory. When  the  vessels  and  nerves  are  clearly  so  injured 
as  to  preclude  the  possibility  of  a  useful  limb  being  secured 
amputation  may  be  required. 

In  all  these  dislocations  of  the  elbow,  the  surgeon  should 
be  careful  to  ascertain  that  they  are  uncomplicated  ;  that    Displacement  of  lower  epiphysU 
no  fracture  coexists;  or,  what  is  more  common  in  young      backwards.  Hutchinson's  case, 
subjects,  that  no  displacement  of  the  lower  epiphysis  of  the 

humerus  is  present,  such  as  is  shown  in  Fig.  509.  This  can  only  be  made  out  by  a  care- 
ful comparison  of  the  sound  and  injured  sides,  and  the  appreciation  of  the  crepitus  of 
fracture,  the  crackling  of  effusion,  and  the  semi-crepitating  feel  of  a  displaced  epiphysis. 


Dislocations  of  the  Wrist. 

These  are  exceedingly  rare  accidents,  the  majority  of  cases  recorded  as  being  of  this 
nature  being  fractures  of  the  lower  end  of  the  radius.  What  is  known  as  Colles's  fracture 
is  the  more  common  form  of  accident.  Dupuytren  pointed  this  out  years  ago,  and  the 
truth  of  the  observation  is  now  fairly  recognized.  When  dislocation  does  occur  the  hand 
is  displaced  vhher  forwards  or  backwards,  the  ends  of  the  radius  and  ulna  forming  promi- 
nent points  in  the  opposite  positions,  and  the  styloid  processes  of  the  radius  and  ulna  being 
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recognizable  points  in  a  line  with  the  shafts  of  the  bones  of  the  forearm  (Fig.  510).  This 
feature  is  important,  for  when  the  displacement  of  the  hand  is  due  to  a  fracture  of  the 
lower  end  of  the  radius  and  ulna,  the  styloid  processes  will  be  in  connection  with  the 
hand,  instead  of  the  shafts  of  the  bones. 


Fig.  510.  Fig.  511. 


Dislocation  of  the  hands  forwards.    Taken  Dislocation  of  the  hand  and  radius  forwards 

from  a  cast  of  Mr.  Cadge's,  copied  from  on"  the  ulna. 

Erichsen's  work. 


Treatment  Reduction  by  manipulation  is  readily  performed,  extension  of  the  hand 

and  direct  pressure  upon  displaced  bones,  as  a  rule,  effecting  the  surgeon's  purpose.  The 
parts  should  be  kept  in  position  by  an  anterior  and  a  posterior  splint  extending  to  the 
flexure  of  the  finger.  The  splints  should  be  removed,  however,  as  soon  as  the  parts  have 
become  firm,  and  passive  movement  of  the  fingers  should  be  enforced. 

Dislocation  of  the  lower  end  of  the  radius  with  the  hand  may  take  place 
whenever  the  hand  is  forcibly  pronated  or  supinated.  When  forcibly  pronated,  the  ulna 
projects  backwards,  and  the  radius  and  hand  forwards ;  when  supinated,  the  reverse  con- 
ditions are  found  to  exist. 

I  have  seen  the  former  accident  but  once,  and  that  case  is  figured  511.  It  was  in  a 
woman,  a3t.  56,  who  was  admitted  into  my  ward  at  Guy's  for  another  affection.  The 
dislocation  had  taken  place  some  months  previously,  and  had  never  been  reduced.  It  was 
the  result  of  a  fall  upon  the  dorsum  of  the  hand.  Pronation  and  supination  of  the  hand 
were  limited,  and  the  ulna  was  fixed  in  its  new  position.  The  hand  was  more  pronated 
than  natural,  but  very  useful. 

Such  dislocations  are  readily  reduced  by  extending  the  hand  and  also  by  the  application 
of  pressure  to  the  displaced  bones.  After  their  reduction,  anterior  and  posterior  splints 
should  be  applied  for  two  or  three  weeks  to  prevent  the  bones  slipping  out  of  position,  and 
to  allow  the  ligaments  time  to  unite.    In  the  case  figured  no  treatment  was  available. 

Dislocation  of  the  carpal  bones  is  an  occasional  though  rare  accident,  and  the 
displacement  of  the  os  magnum  backwards,  from  a  fall  upon  the  flexed  hand,  is  the  most 
frequent  form.  I  have  known  this  to  occur  in  a  woman  during  the  efforts  of  parturition 
in  grasping  a  towel  and  forcibly  bending  the  wrists,  the  bone  being  pressed  out  of  its  con- 
nection. When  the  accident  occurs,  the  prominent  head  of  the  bone  on  the  dorsum  of 
the  wrist  in  a  line  with  the  metacarpal  bone  of  the  middle  finger  is  too  marked  a  feature 
to  allow  of  there  being  any  difficulty  in  the  diagnosis.  The  bone,  as  a  rule,  is  easily 
reduced  by  pressure,  and  kept  in  position  by  means  of  a  pad.  This  pad  must  be  main- 
tained in  position  for  many  weeks  after  the  accident,  to  allow  time  for  the  ligaments  to 
consolidate. 

South,  in  a  note  to  his  translation  of  Chelius,  records  a  case  in  which  the  pisiform 
bone  was  displaced  ;  while  Fergusson  and  Erichsen  describe  others  caused  by  overaction 
of  the  flexor  carpi  ulnaris.  Erichsen  also  mentions  a  dislocation  backwards  of  the  semi- 
lunar bone,  and  in  St.  George's  Hospital  Museum  there  is  a  specimen  of  compound  dislo- 
cation of  this  bone  on  both  sides,  occasioned  by  a  fall  from  a  height  upon  the  hands,  in 
which  the  bones  were  pressed  out  of  a  wound  in  front  of  the  wrist.  [Chisholm  has  re- 
corded a  case  in  which  he  was  obliged  to  excise  the  semilunar  bone,  which  was  dislocated 
forwards.  This  case  is  mentioned  by  Ashhurst,  who  refers,  I  presume,  to  Dr.  Chisholm, 
of  Baltimore.] 

Maisonneuve  has  recorded  ('  Mem.  de  la  Soc.  de  Chir.,'  tome  ii)  a  case,  in  which  the 
second  row  of  carpal  bones  was  displaced  backwards  from  the  first ;  and  Erichsen  another 
in  which  the  metacarpal  bones  were  displaced  backwards  from  the  carpus.  These  acci- 
dents are  very  rare. 

Dislocation  of  the  thumb  at  any  of  its  joints  is  not  unusual.  The  metacarpal 
bone  may  be  displaced  backwards  or  forwards  from  the  trapezium,  the  former  being  the 
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more  common  accident.  Sir  A.  Cooper  described  a  dislocation  inwards,  but  gave  no  case. 
Dr.  F.  Hamilton  questions  its  occurrence. 

Reduction  of  these  dislocations  by  extension  and  local  pressure  is  usually  readily  effected, 
the  bones  being  kept  in  position  by  means  of  a  pad  and  a  good  splint  extending  some 
inches  above  and  below  the  displaced  bone. 

Dislocation  of  the  first  phalanx  from  the  metacarpal  bone  is  a  recognized  accident,  the 
displacement  backwards  being  the  usual  form.  Dislocation  fomoards  is  a  rare  one.  The 
first  form  is  usually  the  result  of  a  fall  upon  the  distal  end  and  palmar  surface  of  the 
thumb,  the  head  of  the  metacarpal  bone  projecting  forwards,  the  base  of  the  first  phalanx 
backwards,  and  the  extreme  phalanx  being  flexed  upon  the  first.  The  head  of  the  meta- 
carpal bone  having  probably  been  thrust  forward  through  the  capsule  of  the  joint,  and 
caught  between  the  two  heads  of  the  flexor  brevis  muscle. 

In  some  cases,  the  reduction  of  this  form  of  dislocation  is  effected  with  ease  by  simple 
extension,  or,  by  the  pressure  of  the  surgeon's  thumb  upon  the  displaced  phalanx,  and  for 
the  purpose  of  extension  nothing  equals  in  value  the  Indian  toy  called  a  "  puzzle,"  or  tube 
of  plaited  reed  (Fig.  512).  When  this  is  not  at  hand,  strips  of  strapping  applied  longi- 
tudinally to  the  distal  digit  and  fixed  by  a  circular 

piece  will  answer  the  purpose.    In  some  instances  Fig.  512. 


all  these  means  fail,  and  there  is  yet  much  ob- 
scurity as  to  the  cause  of  the  difficulty.  The 
numerous  muscles  and  tendons  that  surround  the 
joint  doubtless  have  a  powerful  influence,  more 
particularly  the  two  heads  of  the  short  flexor  with 


the  sesamoid  bones,  and,  when  the  wound  in  the 
capsule  is  small,  these  muscles  act  more  powerfully,  the  base  of  the  displaced  bone  or  the 
head  of  the  metacarpal  bone  being  held  by  these  parts  "as  a  button  is  fastened  into  a 
button  hole."  Under  these  circumstances,  success  may  at  times  be  achieved  by  flexing 
the  metacarpal  bone  of  the  thumb  to  an  extreme  degree,  rotating,  and  then  suddenly 
extending  the  displaced  phalanges ;  this  manoeuvre,  as  it  were,  freeing  the  displaced  bone 
from  the  many  tendons  and  ligaments  that  surround  the  joint,  and  that  doubtless,  at  times, 
interfere  with  its  reduction.  I  succeeded  by  this  method  in  one  case  where  every  other 
had  failed.  My  friend,  Mr.  Sells,  of  Guildford,  informs  me  that  he  has  with  facility 
reduced  several  dislocations  of  this  form  by  forcibly  bending  the  form  back,  so  as  to  lilt 
the  base  of  the  phalanx  over  the  head  of  the  flexed  metacarpal  bone  and  then  extending 
it.  [This  is  similar  to,  if  not  identical  with,  the  method  of  Crosby,  originally  employed, 
according  to  Gross,  in  1826.]  Both  these  means  have  the  effect  of  relaxing  the  short 
flexor  muscles  as  pointed  out  by  Prof.  Fabbri.  When  all  such  means  as  have  been  men- 
tioned have  been  unsuccessfully  tried,  the  subcutaneous  division  of  the  tendons  and  liga- 
ments that  appear  to  prevent  reduction  has  been  practised  with  variable  success  ;  and  when 
this  fails,  excision  of  the  part  has  been  employed.  In  a  case  of  this  kind  of  six  months' 
standing,  when  the  thumb  was  a  useless  member  and  the  seat  of  pain,  I  excised  the  joint 
with  excellent  success,  a  movable  articulation  being  secured  with  hardly  any  deformity. 

When  the  bone  is  displaced  forwards,  it  seems  probable  from  the  dissections  of  M.  L. 
II.  Farabeuf  ('Arch.  Generates  de  Medecine,'  Sept.  1876),  that  the  extensor  tendons  of  the 


Fig.  513. 


thumb  stretched  on  the  inner  or  outer  side  of  the  metacarpal  bone  is  the  cause  of  the 
difficulty  in  its  reduction,  and,  under  such  circumstances,  forced  flexion  of  the  thumb  upon 
the  palm  aided  by  manipulation  is  generally  enough  to  replace  it. 

Dislocation  of  the  ungual  phalanx  of  the  thumb  may  take  place  in  either  direction, 
forwards  or  backwards,  the  last  being  the  more  common,  and  the  displaced  bone  being  so 
small,  difficulty  is  often  felt  in  applying  extension  to  it.  The  puzzle  (Fig.  512)  is  the 
best  thing  to  employ  for  the  purpose,  or  Levis's  apparatus  (Fig.  513).  At  times,  pressure 
with  the  thumb  upon  the  displaced  bone  or  forcible  flexion  will  succeed.  Hamilton 
pithily  advises  "forced  dorsal  flexion  in  the  case  of  the  backward  luxation,  and  forced 
palmar  Ilex  inn  in  the  case  of  the  forward  dislocation"  (p.  G3i,  ed.  o). 
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Dislocation  of  the  phalanges  of  the  fingers  like  those  of  the  thumb,  may 
occur  in  two  directions,  the  backward  being  the  more  common.  They  are  readily  made 
out  and  easily  reduced  by  extension,  or  flexion  and  then  extension. 

DISLOCATIONS  OF  THE  LOWER  EXTREMITIES. 

Dislocations  of  the  Hip. 

These  are  grave  accidents  and  are  found  mostly  in  male  adults,  between  15  and  4.) 
years  of  age,  but  occasionally  in  the  young  or  old.  Mr.  Powdrell  ('  Lancet,'  18G8)  has 
recorded  a  case  in  which  the  head  of  the  femur  was  displaced  into  the  foramen  ovale  at 
the  age  of  six  months,  and  reduced  by  manipulation.  Erichsen  has  recorded  another,  of 
dislocation  on  the  pubes,  in  a  child  a  year  and  a  half  old.  I  have  treated  an  instance  of 
dislocation  on  the  dorsum  in  a  boy  set.  6,  and  in  a  girl  aet.  5-^  ;  but  these  are  exceptions. 
On  the  other  hand,  they  may  occur  in  the  aged,  since  Malgaigne  has  recorded  five  between 
the  ages  of  GO  and  85,  and  I  have  treated  one  in  a  man  aged  73,  and  in  another  aged  G6 ; 
but  at  this  time  of  life  fracture  of  the  neck  of  the  femur  is  more  common. 

The  accident  is  always  the  result  of  violence,  no  slight  force  being  required  to  tear 
through  the  ligaments  that  hold  and  bind  the  head  of  the  femur  in  its  deep  pelvic  cup  ; 
indeed  were  it  not  for  the  great  leverage  of  the  lower  extremity,  the  accident  would 
probably  be  a  rarity.  In  exceptional  instances,  however,  the  bone  is  displaced  with  the 
slightest  force.  I  have  had  a  young  man  under  my  care  whose  femur  had  been  dislo- 
cated a  dozen  times  or  more,  the  smallest  twist  in  the  limb  causing  its  dislocation 
backwards. 

Congenital  dislocations  and  displacements  from  disease  are  not  included  in  this  group. 

Dislocations  from  accident  are  of  various  forms,  but  the  division  made  by  Sir  A.  Cooper 
is,  doubtless,  practically  the  best,  if  we  remember  that  varieties  of  each  form  or  partial 
dislocations,  are  met  with  in  practice  ;  since  there  is  good  reason  to  believe  that  the  head 
of  the  thigh-bone  may  rest  at  any  point  round  its  socket. 

1.  Dislocation  upwards  and  backwards,  on  the  dorsum  ilii  is  the  most  common. 

2.  Dislocation  backwards,  towards  the  ischiatic  or  sciatic  notch — a  variety  of  the  latter 
— stands  third  on  the  list  as  to  frequency. 

3.  Dislocation  downwards  and  inwards,  into  the  foramen  ovale  stands  second. 

4.  Dislocation  upwards  and  forwards,  upon  the  pubes,  is  about  equal  in  frequency  to 
that  towards  the  sciatic  notch. 

These  several  forms  of  dislocation  depend  much  upon  the  degree  of  flexion  or  exten- 
sion, and  of  inward  or  outward  rotation  of  the  thigh  at  the  time  of  luxation.  The  head 
of  the  femur  under  most  if  not  all  circumstances,  as  demonstrated  by  Mr.  Henry  Morris 
in  an  able  paper  ('  Med.  Chir.  Trans.,'  1877),  leaves  the  acetabulum,  when  the  lower  ex- 
tremity is  oiducted,  through  a  rent  in  the  capsular  ligament  where  it  is  the  thinnest,  viz., 
at  the  inner  and  lower  side  of  the  joint  (Fig.  514a),  the  strong  ilio  and  ischio-femoral 
ligaments  situated  on  the  anterior,  outer  and  posterior  aspects  of  the  joint  and  the  shape 
of  the  acetabulum  preventing  displacement  in  any  other  position.  With  the  limb  abducted, 
however,  the  head  of  the  femur  is  more  than  half  out  of  the  acetabulum,  the  ligamentura 
teres  is  quite  loose  and  all  the  strong  portion  of  the  capsule  is  relaxed.  Indeed  Mr. 
Morris  believes,  that  it  is  only  in  adduction  of  the  lower  extremity  that  a  simple  disloca- 
tion of  the  head  of  the  femur  can  possibly  occur,  and  that  a  dislocation  on  to  the  dorsum 
ilii  or  towards  the  sciatic  notch  is  due  to  the  amount  of  flexion  and  rotation  of  the  limb 
inwards  at  the  moment  of  the  accident,  and  dislocation  on  to  the  pubes  to  extension  and 
rotation  ouhvards.  Also  that  the  degree  of  flexion  and  rotation  of  the  limb  inivards 
determines  in  any  particular  instance  whether  the  dislocation  shall  be  dorsal  or  ischiatic, 
the  latter  variety  occurring  when  flexion  is  carried  to  an  extreme. 

Direct  dorsal  dislocation  can  only  be  produced  by  immense  violence  and  is  often  com- 
plicated with  fracture  of  the  acetabulum. 

In  all  cases,  the  round  ligament  and  capsule  are  torn  across,  the  muscles  about  the  joint 
being  more  or  less  lacerated. 

The  following  analysis  shows  many  of  these  points: — 

Out  of  54  consecutive  cases  which  have  occurred  at  Guy's  and  in  my  own  practice,  27 
were  on  the  dorsum,  12  into  the  foramen  ovale,  8  into  the  sciatic  notch,  and  7  on  the  os 
pubis. 

Eleven  occurred  in  subjects  under  20  years  of  age,  the  youngest  being  G;  and  28 
between  the  ages  of  21  and  40;  while  15  had  passed  that  period. 
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Forty-six  wore  in  the  male,  and  8  in  the  female  sex. 

Dislocation  on  the  dorsum  ilii,  or  backwards  and  upwards,  forms  about  half  of 
all  the  cstses  of  dislocation  at  this  joint,  and  is  usually  produced  by  some  twisting  move- 


Fig.  514.  Fig.  514a. 


Recent  case  of  dorsal  dislocation.  Rent  in  capsule,  with  femur  flexed. 

From  Mr.  Morris's  paper. 

ment  of  the  body  or  limb  when  the  latter  is  abducted,  or  from  a  crushing  weight  received 
when  in  a  stooping  posture.  It  can  be  recognized  by  the  following  signs,  viz.,  the  flexed 
position  of  the  thigh,  the  knee  when  the  patient  stands  projecting  in  front  of  but  above 
the  other;  the  rotation  inwards  of  the  limb,  the  great  toe  resting  on  the  instep  of  the 
opposite  foot;  the  projection  of  the  great  trochanter  and  its  approximation  to  the  anterior 


Fig.  515.  Fig.  51G. 


Dislocation  of  the  head  of  the  femur  on  dorsum.  Dislocation  of  the  head  of  the  femur 

(Backwards  and  upwards.)  backwards. 

Taken  from  specimens  in  the  Middlesex  Hospital  Museum,  and  prepared  by  Mr.  Morris. 

superior  spinous  process  of  the  ilium ;  the  elevation  of  the  fold  of  the  buttock  ;  the  immo- 
bility of  the  limb,  and  the  pain  produced  by  any  attempt  to  abduct  or  to  extend  it;  and  the 
marked  shortening  of  the  limb  from  an  inch  and  a  half  to  two  and  a  half  inches  (Fig.  517). 

In  thin  subjects,  the  head  of  the  bone  may  be  felt  lying  upon  the  dorsum  illi,  and  in  all 
there  will  be  an  unnatural  fulness  of  this  part.  Slight  flexion  and  adduction  will  usually 
be  borne,  while  patients  may  support  the  weight  of  the  body  on  the  injured  limb,  or  even 
walk  upon  it. 

Dislocation  backwards  towards  the  isehiatic  notch  forms  about  a  seventh 
of  all  cases  and  may  be  regarded  as  a  variety  of  the  one  just  described  ;  indeed,  Erichsen 
describes  the  two  forms  together  as  the  ilio-sciatic.  It  is  characterized  by  the  same  though 
less  marked  symptoms.  There  is  less  shortening,  but  if  the  patient  be  placed  upon  his 
hack  and  the  thigh  be  flexed  upon  the  trunk  at  a  right  angle,  then  the  knee  of  the  dis- 
located limb  will  sink  below  that  of  the  other  side  from  one  to  two  inches  (Figs.  518a, 
518i),  the  trochanter  is  drawn  up  and  rotated  forwards,  but  not  to  the  same  extent  ;  and 
the  head  of  the  bone  cannot  be  felt.  To  the  eye,  the  limb  assumes  much  the  same  posi- 
tion as  in  the  last  form,  but  there  being  less  shortening  the  toes  rest  on  the  ball  of  the 
51 


802 


DISLOCATIONS  OF   THE  HIP-JOIXT. 


great  toe  of  the  opposite  limb  instead  of  on  the  instep  (Fig.  518).  Bigelow  believes  that 
this  form  of  dislocation  is  due  to  the  protrusion  of  the  head  of  the  bone  below  the  tendon 
of  the  obturator  interims  muscle ;  whereas,  in  the  former  kind  the  bone  is  protruded  above 
the  tendon.  In  this,  however,  he  is  wrong,  as  Mr.  Morris  has  shown  that  the  head  of  t he 
femur  in  all  forms  of  dislocation  makes  its  exit  from  the  acetabulum  below  this  tendon. 

Fig.  517.  Fig.  518.  Fig.  518a.  Fig.  518&. 


Dislocation  backwards  Dislocation  into 
on  the  dorsum.  Drawing  the  sciatic  notch. 
305.  From  Bigelow. 


Fig.  51So  shows  position 
when  the  limbs  are  ex- 
tended, the  shortening 
being  slight. 


Fig.  5186  shows  the  limbs 
raised  to  a  right  angle  with 
the  recumbent  trunk,  the 
shortening  being  very  strik- 
ing. 


From  paper  by  Dr.  W.  Dawson,  of  Ohio.1 


Dislocation  upon  the  foramen  ovale  or  obturator  foramen  is  a  very 
striking  accident.    Sedillot,  as  well  as  Boyer,  believe  that  it  is  the  most  common  of  all 


Fig.  519. 


Fig.  520. 


Fig.  521. 


Dislocation  into  the  foramen  ovale. 
Taken  from  a  girl  set,  14. 


Dislocation  into  foramen  ovale.         Dislocation  upon  os  pubis. 
From  preparations. 


forms,  but  British  and  American  surgeons  usually  place  it  third  on  the  list.  In  my  own 
table  it  stands  second.  It  is  generally  caused  by  some  forced  abduction  of  the  knee  or 
foot,  the  head  of  the  bone  being  tilted  inwards.  In  the  case  from  which  Fig.  519  was 
taken,  it  was  caused  by  abduction  of  the  knee,  when  the  girl  (set.  14)  was  stepping  out  ot 
an  omnibus. 

It  is  characterized  by  the  bent  position  of  the  body  and  the  pointing  of  the  foot  forwards 
and  slightly  outwards;  the  approximation  of  the  trochanter  towards  the  mesial  line  and 
consequent  flattening  of  the  hip;  hollowness  below  the  anterior  superior  spinous  process 


[•  This  point  was,  I  think,  first  brought  to  the  notice  of  the  profession  by  Dr.  Oscar  H.  Alhs, 
Philadelphia.] 
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of  the  ilium  ;  the  absence  of  the  gluteal  fold,  and  the  elongation  of  the  limb  for  about  two 
inches.  Any  attempt  at  movement  causes  pain.  The  head  of  the  bone  can  often  be  felt 
in  its  new  position  beneath  the  adductors  (Fig.  520).  The  patient  at  times  can,  however, 
walk  with  such  an  injury. 

Dislocation  upon  the  OS  pubis  is  the  least  common  form  of  dislocation,  and  is 
due  to  forced  extension  and  rotation  outwards  of  the  thigh,  after  dislocation  by  abduction, 
the  pelvis  being  thrown  forwards  and  the  body  bent  backwards  as  the  head  of  the  femur 
is  wrenched  out  of  the  socket  and  then  drawn  upwards. 

It  is  marked  by  eversion  of  the  limb  and  foot  and  abduction  ;  rotation  backwards  of  the 
trochanter,  and  consequent  flattening  of  this  region.    The  head  of  the  bone  can  usually 
also  be  felt,  if  not  seen,  as  a  projection  upon  the  os  pubis  (Fig. 
521)  or  on  some  part  of  the  lip  of  the  acetabulum.    When  thrown  Fig.  522. 

above  the  bone  beneath  Poupart's  ligament,  it  forms  a  very  promi- 
nent projection  beneath  or  to  the  outer  side  of  the  femoral  artery 
(Fig.  522). 

When  the  head  of  the  bone  is  thrown  between  the  anterior  su- 
perior and  inferior  spines  of  the  ilium,  or  between  the  inferior  spine 
and  the  acetabulum,  the  head  of  the  bone  will  be  felt  in  that  posi- 
tion. 

Diagnosis — With  reasonable  care  and  attention  to  the  special 
symptoms  which  characterize  the  different  forms  of  dislocation, 
these  ought  readily  to  be  made  out,  although  certain  fractures  about 
the  neck  of  the  femur  may  present  others  somewhat  similar.  I 
have  seen  two  cases  of  impacted  fracture  of  the  neck  of  the  thigh- 
bone with  the  foot  inverted  and  the  thigh  flexed,  presenting  symp- 
toms so  similar  to  those  of  dislocation  into  the  sciatic  notch,  that 
the  diagnosis  could  not  be  made  out  till  the  patients  were  brought 
under  the  influence  of  chloroform,  when,  by  gentle  manipulation, 
the  nature  of  the  accident  was  discovered  ;  the  greater  freedom 
with  which  the  head  of  the  bone  could  be  made  to  rotate  in  the 
acetabulum,  and  the  limp  condition  of  the  limb  under  chloroform  Dislocation  upon  os  pubis. 
in  the  case  ol  fracture,  forming  a  marked  contrast  to  the  immobility  From  Astley  Cooper, 
and  permanent  position  of  the  thigh  in  dislocation.    The  late  Mr. 

R.  W.  Smith  (on  <  Fracture,'  1850)  records  also  a  case  of  fracture  of  the  neck  of  the 
femur  which  had  been  mistaken  for  dislocation. 

Y\  hen  in  the  adult  the  displacement  recurs,  after  the  apparent  reduction  of  the  bone 
and  the  extending  force  has  been  removed,  the  probabilities  are,  that  the  lip  of  the  ace- 
tabulum has  been  broken  off,  or  the  head  of  the  femur  fractured  (vide  Birkett,  '  Med.- 
Chir.  Trans.,'  vol.  lii)  ;  and,  wdien  in  a  child,  the  displacement  of  the  head  of  the  bone  or 
upper  epiphysis  should  be  suspected  ;  it  being  quite  impossible  under  both  these  circum- 
stances, to  maintain  the  bone  in  position,  except  by  means  of  a  long  splint  or  weight  to 
keep  up  extension.  [Cases  of  supposed  fracture  of  the  rim  of  the  acetabulum  will  be 
found  reported  in  '  Medical  Times  and  Gazette,'  January  24, 1880,  and  in  '  Surgery  of  the 
Pennsylvania  Hospital,'  p.  2G1.]  In  all  cases  of  a  doubtful  nature,  chloroform  should  be 
given  for  purposes  of  diagnosis,  the  surgeon  using  the  gentlest  manipulation.  The  sudden 
loss  of  mobility,  the  rigidity  of  the  limb,  the  absence  of  crepitus  and  other  symptoms  of 
fracture,  with  the  positive  signs  of  the  injuries  themselves,  are  sufficient  to  indicate  the 
nature  of  the  case.  Nelaton's  test  for  dislocation  of  the  hip  backwards  is,  however,  excel- 
lent, and  consists  of  a  line  drawn  from  the  anterior  superior  spinous  process  of  the  ilium 
to  the  most  prominent  part  of  the  tuberosity  of  the  ischium.  In  a  normal  joint,  the  tro- 
chanter, in  every  position  of  the  limb,  merely  touches  the  lower  border  of  this  line  ;  but  in 
all  dislocations  where  the  bone  goes  backward,  it  is  found  sometimes  an  inch  above  it. 

Treatment. — Sir  A.  Cooper,  with  the  surgeons  of  his  day,  considered  the  muscles 
about  a  joint  as  the  chief  agents  in  drawing  a  displaced  bone  into  its  abnormal  position, 
and  as  forming  the  main  obstacle  to  its  reduction  ;  and,  as  a  consequence,  they  relied  upon 
physical  force  in  the  form  of  pulleys  and  other  complicated  appliances,  as  the  chief  means 
by  which  this  obstacle  could  be  neutralized.  The  modern  surgeon  with  anaesthetics  in 
his  hands  knows,  that  the  muscular  system  has  usually  little  or  nothing  to  do  with  the  diffi- 
culties that  are  met  with  in  the  reduction  of  a  dislocation,  and  that  these  are  found  in  the 
ligaments  and  capsule,  a  large  laceration  in  the  latter  allowing  easy  reduction,  when  with 
•i  small,  difficulties  must  be  experienced.  With  chloroform,  therefore,  all  pulleys  and 
mechanical  appliances  can  be  done  away  with — certainly  in  recent  cases,  and  probably  in 
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old  cases.  In  my  own  opinion  they  are  never  required,  for  adhesions  are  more  readily 
broken  down  by  forced  flexion  and  rotation  than  by  simple  extension,  and  if  these  fail,  no 
extending  force  will  succeed.  In  dislocations  of  the  hip,  the  reduction  by  flexion  becomes, 
therefore,  a  reality,  and  is  one  of  the  greatest  improvements  in  modern  surgery. 

Fig.  523.  Fig.  524. 

Reduction  by  manipulation. 


Id  dislocation  into  the  foramen  ovale.  In  ilio-sciatic  dislocation. 

Prom  Bigelow. 

In  the  dislocations  backwards,  ilio-sciatic,  the  reduction  by  flexion  is  the  correct 
method,  adduction,  circumflexion,  abduction,  and  extension  of  the  limb  being  subsequently 
and  successively  employed  (Fig.  524).  In  dislocation  into  the  foramen  ovale  the  reduc- 
tion by  flexion  is  likewise  good,  with  subsequent  circumflexion  inwards,  and  extension 
(Fig.  523). 

In  sub-pubic  [supra-pubic']  dislocations,  the  reduction  by  extension  outwards  and  ro- 
tation is  preferable. 

To  carry  out  this  reduction  by  flexion  and  manipulation,  the  patient  should  be  placed 
on  his  back  on  a  hard  couch  and  thoroughly  anaesthetized.  The  surgeon  should  then 
grasp  the  ankle  of  the  displaced  limb  with  one  hand,  and  the  ham  with  the  other,  flexing 
the  leg  upon  the  thigh,  and  the  thigh  upon  the  pelvis,  at  the  same  time  lifting  the  limb 
and  addueting  it  towards  the  opposite  side  of  the  umbilicus.  Having  effected  this  move- 
ment, the  surgeon  should,  by  a  semicircular  sweep  outwards,  suddenly  extend  the  limb 
and  bring  it  into  a  straight  line  with  the  body  (Fig.  524).  If  one  attempt  fail,  a  second 
may  be  made,  and  in  by  far  the  majority  of  recent  cases  success  will  attend  the  effort.  "  It 
there  is  any  single  and  best  rule  for  reducing  a  recent  dislocation  of  the  hip,"  writes 
Bigelow  ('  Lancet,'  June  15th,  1878),  "  it  is  to  get  the  head  of  the  femur  directly  below 
the  socket  by  flexing  the  thigh  at  about  a  right  angle,  and  then  to  lift  or  jerk  it  forcibly 
up  into  its  place.  This  rule  applies  to  all  dislocations  except  the  pubic.  Flex  and  forcibly 
lift,  and  if  this  fail,  flex  and  lift  while  abducting."  No  roughness  should  be  used,  gentle, 
well-directed  manipulation  being  all  that  is  called  for,  the  leverage  obtained  through  the 
femur  being  enormous.  Some  slight  rotation  of  the  limb  outwards  or  inwards,  according 
to  the  necessities  of  the  case,  at  times  facilitates  reduction.  Callender  insists  ('  Lancet,' 
1868),  and  1  think  wisely,  upon  the  importance  of  not  fully  abducting  or  rolling  the  limb 
outwards,  as,  if  this  be  done,  the  head  of  the  bone  is  almost  certain  to  roll  past  the  aceta- 
bulum to  its  inner  side  ;  or,  if  an  obturator  dislocation  is  under  treatment  and  the  thigh 
rotated  inwards,  the  head  of  the  femur  will  roll  round  to  the  ischiatic  notch,  just  reversing 
the  movement  which  takes  place  when  an  ischiatic  dislocation  is  improperly  manipulated. 

The  object  of  the  treatment  is,  to  use  the  femur  as  a  lever  to  raise  the  head  of  the  bone 
from  its  backward  position,  and  allow  the  stretched  muscles  to  act  naturally  and  draw  it 
into  place,  the  act  of  flexion  completely  relaxing  the  strong  ilio-femoral  ligaments.  The 
surgeon,  with  his  knowledge  of  the  way  in  which  the  head  of  the  bone  was  driven  through 
its  capsule,  using  his  best  endeavors  to  make  it  retrace  its  steps,  and  employing  his  ana- 
tomical knowledge  to  press,  elevate,  or  guide  the  malplaced  bone  into  its  normal  position. 
The  various  movements  adopted  in  reduction  by  manipulation,  as  well  shown  by  Morris, 
serve  to  bring  the  head  of  the  displaced  femur  down  to  the  notch  in  the  acetabulum  by 
making  it  retrace  the  course  it  took  in  the  process  of  dislocation,  and  then  subsequently 
turning  it  back  through  the  rent  in  the  capsule  by  a  rotation  the  reverse  of  that  which 
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occurred  during  dislocation.  This  method  of  reducing  dislocation  of  the  hip  is  known  in 
France  as  Depres's  method,  in  America  as  Reid's.  The  former  employed  it  in  1835  {vide 
Nelaton's  'Pathol.  Chirurg.,'  1847),  but  Dr.  H.  Bigelow  has  proved,  that  the  credit  of 
the  method  is  really  due  to  Nathan  Smith,  of  New  Hampshire  {vide Memoirs,  1831).  In 
a  case  of  dislocation  into  the  foramen  ovale  in  a  man,  I  failed  in  my  first  attempt  by  manip- 
ulation, but  in  the  second- 1  succeeded  by  the  application  of  the  slightest  pressure  upon 
the  head  of  the  bone;  and  in  the  ease  of  the  girl  from  whom  Fig.  519  was  taken  the  head 
of  tin-  bone  slipped  into  its  position  by  simply  flexing  the  leg  on  the  thigh  and  the  thigh 
on  the  pelvis,  with  such  gentle  pressure  as  I  was  applying  for  a  preliminary  diagnosis. 

In  one  case  of  severe  injury  to  the  joint  that  came  under  my  care,  where  the  bone  was 
displaced  on  the  dorsum,  on  attempting  its  reduction  by  manipulation  the  head  of  the  bone 
slipped  with  such  facility  round  the  acetabulum  as  to  illustrate  every  typical  form  of  dis- 
location, and  several  intermediate  or  partial  forms.  In  this  case,  however,  reduction  was 
subsequently  readily  obtained  by  thoroughly  flexing  the  thigh  upon  the  pelvis,  and  lifting 
the  head  of  the  femur  from  its  false  position  by  extension  forwards. 

"When  the  rent  in  the  capsule  is  small,  difficulties  may  be  felt  in  reducing  the  disloca- 
tion, but  when  large,  little  is  usually  experienced. 

At  times  reduction  is  thought  to  have  been  accomplished  when  redislocation  appears 
after  the  limb  has  been  left  alone  ;  and,  under  these  circumstances,  it  is  probable  that  the 
head  of  the  bone  had  only  partially  been  replaced  through  the  rent  in  the  capsule.  In 
other  cases  of  this  kind  which  refuse  to  remain  in  situ,  there  is  reason  to  believe  that  the 
lip  of  the  acetabulum  has  been  fractured,  or,  in  young  subjects,  that  the  head  of  the  femur 
has  separated  at  the  epiphysial  line  of  junction  with  the  neck.  Still,  without  these  expla- 
nations, cases  are  met  with  in  which  it  is  quite  impossible  to  keep  the  limb  in  position 
after  its  reduction.  In  exceptional  cases,  the  reduction  of  the  dislocation  occurs  when  the 
patient  is  in  bed,  by  some  simple  movement.  I  have  seen  several.  When  reduction  by 
flexion  has  failed  or  is  inapplicable,  that  by  extension  should  be  employed,  and  in  the 
pubic  form  of  dislocation,  no  other  should  be  used.  It  should  be  practised  with  the  patient 
under  the  influence  of  an  anaesthetic,  and  on  his  back,  and  as  follows:  The  pelvis  should 
be  fixed  by  a  perineal  band  well  padded  and  adjusted,  and  the  limb  extended  in  the  line 
of  its  position  to  draw  the  head  of  the  bone  out  of  its  bed.  The  surgeon  should  then 
either  elevate  the  bone  to  allow  the  muscles  to  act  upon  it,  or  abduct,  adduct,  or  rotate 
inwards  or  outwards,  according  to  the  special  want  of  the  individual  case.  In  some  cases, 
the  simple  extension  of  the  limb  with  the  unbooted  heel  of  the  surgeon  placed  firmly  in 
the  perineum  will  answer  every  purpose. 

After  the  reduction  of  a  dislocation,  the  legs  should  be  fastened  together,  and  no  move- 
ment allowed  for  three  weeks,  and  then  only  gentle  movement,  for  if  this  rule  be  not 
attended  to,  redislocation  may  occur.  In  a  case  under  my  care  of  dislocation  into  the 
foramen  ovale,  in  a  young  woman,  after  reduction  had  been  effected,  redislocation  occurred 
on  the  tenth  day,  from  crossing  the  leg  over  the  opposite  knee  in  attempting  to  cut  the 
toe-nails  of  the  affected  limb. 

Splints  are  hardly  called  for  in  the  majority  of  cases,  although  should  secondary  inflam- 
mation follow  or  much  local  mischief  complicate  the  case,  they  should  be  applied,  either 
with  ice  or  hot  fomentations,  the  surgeon  selecting  the  application  that  gives  most  relief. 

[The  principle  involved  in  the  reduction  of  hip-luxations  by  manipulation  seems  to  be 
this,  that  the  ilio-femoral  or  inverted  Y-h'gament  remains,  as  a  rule,  untorn,  because  of  its 
great  thickness  and  strength,  and  therefore  serves  as  a  pivot  or  fulcrum  upon  which  the 
femur  can  be  rotated  as  a  lever.  Hence,  by  rotating  the  lower  extremity  of  the  bone,  we 
are  enabled  to  direct  the  course  of  the  head  towards  the  acetabulum.  The  formula  that 
I  have  been  accustomed  to  give  my  classes,  in  order  to  furnish  a  general  rule  easily  memo- 
rized, is  as  follows  :  Flex  the  leg  upon  the  thigh  and  the  thigh  upon  the  pelvis,  rotate 
first  in  the  direction  to  which  the  knee  of  the  luxated  Ii>nb  points,  and  then  rotate  and  cir- 
cumduct forcibly  in  the  opposite  direction,  at  the  same  time  extending  the  limb.  This 
serves,  as  a  rule,  in  the  four  ordinary  varieties  of  dislocation  ;  thus,  in  the  two  posterior 
luxations,  the  student  knows  that  he  is  to  flex,  rotate  inwards,  and  then  outwards  ;  in  the 
anterior,  he  is  to  flex,  rotate  outwards,  and  then  inwards.  Some  modification  may  be 
required  in  special  instances,  but  a  formula  so  readily  remembered  is  of  great  service  to 
the  medical  tyro  J.  B.  R.] 

Old  dislocations,  in  a  general  sense,  should  be  left  alone,  since  in  the  hip,  difficul- 
ties of  reduction  are  always  felt,  and  danger  not  rarely  met  with.  During  the  first  three 
weeks,  reduction  is  randy  difficult,  and  may  always  be  tried;  indeed,  within  the  month, 
good  hopes  attend  the  attempt.  Fergusson  states  that  after  three  weeks,  he  has  never 
seen  a  successful  attempt.    I  have  seen  a  dislocation  on  the  dorsum  reduced  on  the  thirty- 
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fifth  day,  with  an  excellent  effect.  Success  has,  however,  been  recorded  in  exceptional 
cases  up  to  the  sixth  or  eighth  week,  or  even  after  six  months,  but  failure  has  more  fre- 
quently followed  the  attempt.  My  colleague,  Mr.  Durham,  in  1873,  reduced  one  after 
the  fifth  month.  Sir  A.  Cooper  fixed  eight  weeks  as  the  limit  of  time  up  to  which  the 
attempt  should  be  made.  When  reduction  lias  failed,  good  movement  may  often  be 
secured  after  the  lapse  of  time.  The  dangers  attending  attempts  at  reduction  are  not 
theoretical.  Inflammation  and  destruction  of  the  joint  are  no  infrequent  consequences, 
and  fracture  of  the  bone  has  been  recorded  by  many  surgeons.  Dislocation  of  the  knee 
or  rupture  of  its  ligaments  has  likewise  taken  place  from  the  extension  employed,  and  with 
a  fatal  result. 

When  fracture  of  the  femur  is  associated  with  dislocation  of  the  bone,  the  latter  should, 
when  possible,  be  reduced  by  manipulation.  In  I860,  I  saw  my  colleague,  Mr.  Birkett, 
reduce  with  the  greatest  facility  a  dislocation  of  the  head  of  the  femur  on  the  ramus  of  the 
pubis  in  a  boy,  aet.  12,  when  the  femur  was  broken  below  the  trochanter,  the  bone  slipping 
into  place  on  the  application  of  gentle,  well-directed  force.  Similar  cases  have  been 
recorded  by  Bloxam  and  M.  Etene  [and  by  Allis,  in  '  Trans,  of  Medical  Society  of  the 
State  of  Pennsylvania,'  1879.  Mr.  MacCormac  has  reported  a  case  of  excision  of  the 
head  of  the  bone  in  an  old  irreducible  thyroid  dislocation.] 

When  the  reduction  of  the  dislocation  by  these  means  has  failed,  some  hope  remains 
that  when  the  fracture  has  united,  a  belter  success  may  be  secured.  Sir  A.  Cooper  lias 
related  an  example  in  which  reduction  by  means  of  extension,  was  effected  rive  weeks 
after  the  accident,  in  a  youth  about  seventeen. 

Effects  of  dislocation. — The  sciatic  nerve  may  be  injured  at  times  in  a  dislocation 
of  the  hip,  and  as  a  consequence  paralysis  may  ensue.  Morris  shows  in  his  paper  how 
this  complication  is  caused,  while  Maclise  in  his  illustrations  gives  a  drawing  illustrating 
how  the  nerve  may  be  stretched,  and  Hutchinson  ('Med.  Times,'  1866)  a  case  in  which 
the  paralysis  was  permanent. 

Dislocations  of  the  Patella. 

These  are  not  common  accidents,  but  when  they  occur  are  generally  caused  by  muscu- 
lar action,  and  at  times  by  the  application  of  direct  force.  They  are  most  commonly  met 
with  outwards,  occasionally  inwards,  and  very  rarely  edgeways.  When  the  ligamentnm 
patella?  has  been  torn  across,  the  patella  is  drawn  upwards,  and  authors  have  described 
this  accident  as  dislocation  upwards. 

The  dislocation  outwards  is  usually  seen  in  women  in  whom  the  femora  have  a  more 
oblique  inward  direction  than  in  most  men  or  in  knock-kneed  subjects,  the  bone  resting 
on  the  outer  condyle  of  the  femur  or  on  its  outer  edge  ;  in  the  former  case  the  outer  edge 
of  the  patella  tilts  forwards^  and  in  the  latter  inner.  The  knee  is  usually  slightly  flexed  ; 
it  looks  broader  and  flatter,  but  the  unnatural  position  of  the  cap  marks  the  nature  of  the 
accident.  In  1868,  I  saw  this  accident  in  a  male  child  ten  months  old  ;  the  patella  rested 
on  the  outer  side  of  the  condyle  of  the  femur,  and  was  readily  reduced. 

Dislocation  inwards  is  very  rare,  and  easily  recognized.  It  is  always  due  to  direct 
violence  to  the  outer  border  of  the  bone. 

Both  these  accidents  are  attended  with  laceration  of  the  synovial  capsule. 

Treatment  Reduction  is  readily  effected  usually  by  raising  the  heel  of  the  limb  to 

relax  the  extensor  muscles  of  the  thigh,  and  manipulating  the  displaced  bone  into  its  posi- 
tion, the  elevation  of  its  depressed  edge  being  generally  enough  to  allow  the  muscle-  to 
restore  it  to  its  right  place.  A  splint  should  then  be  applied,  as  well  as  a  bag  of  ice  for  a 
few  days  till  all  inflammatory  action  has  subsided,  the  knee  being  strapped  up  subsequently 
for  a  month  or  more,  to  give  time  for  the  ligaments  to  unite  firmly.  These  dislocations, 
however,  are  very  prone  to  recur  on  the  slightest  cause,  and  many  patients  are  obliged  to 
wear  for  life  a  firm  leather  knee-cap  to  guard  against  such  a  contingency. 

Dislocation  of  the  bone  edgeways  is  a  very  uncommon  accident.  I  have  seen  only  one 
such  instance;  and  in  it  the  patella  appeared  to  show  its  articular  facet  inwards,  it^  inner 
edge  presenting  forwards  beneath  the  stretched  skin.  It  was  in  a  middle-aged  woman, 
and  produced  by  a  direct  blow  upon  the  knee  from  a  fall  off  a  chair.  Mayo  has  recorded 
an  instance  in  which  the  bone  had  turned  almost  round. 

This  dislocation  is  readily  known  by  the  peculiar  aspect  of  the  joint. 

Treatment  In  my  own  case,  reduction  was  effected  with  ease  on  raising  the  leg  ami 

turning  the  patella  into  its. right  position  with  the  fingers.  Flower  only  succeeded  on 
bending  the  knee,  after  chloroform  had  been  given.  Cases  have  been  recorded  where 
reduction  was  impossible,  even  alter  the  subcutaneous  division  of  the  tendon  and  ligament 
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that  is  attached  to  it  and  other  rough  means,  but  these  were  employed  before  chloroform 
was  introduced,  which  must  be  their  excuse.  Under  an  anaesthetic,  it  is  probable,  that 
by  manipulation,  the  bone  will  usually  be  reduced,  if  not,  it  had  better  be  left  alone. 
Some  sudden  muscular  effort  might  be  of  service.  [Flexion  followed  by  sudden  exten- 
sion may  be  of  service.  Subcutaneous  division  of  the  tendons  and  the  ligament  of  the 
patella  is  justifiable.] 


Dislocation  of  the  Knee-joint. 


Fig.  525. 
Patella 


Xxtl  condyle  of  femur' 

Dislocation  of  the  tibia  and  fibula  forwards. 


[Fig.  526. 


This  accident  can  only  occur  from  great  violence,  the  ligaments  that  bind  the  bones 
together  being  very  strong;  yet  it  does  occur,  the  tibia  being  displaced  backwards,  for- 
wards  or  laterally.  These  dislocations  are  found 
in  every  degree  of  completeness.  When  par- 
tial, no  complication,  as  a  rule,  exists,  and  the 
lateral  is  usually  of  this  nature  ;  when  complete, 
the  soft  part  about  the  joint  and  the  fibrous  tis- 
sues within,  are  often  so  injured  as  to  render  it 
a  great  question  whether  the  joint,  or  even  the 
limb,  can  be  saved.  The  backward  and  forward 
dislocations  are  usually  of  this  kind.  When  the 
popliteal  artery  or  vein  is  injured  or  ruptured, 
amputation  of  the  limb  may  be  called  for,  this 
necessity  being  rendered  more  than  probable 
when  the  circulation  through  the  vessels  is  not 
speedily  restored  after  the  reduction  of  the  dislocation,  or,  when  a  swollen  condition  of  the 
limb  remains.  These  dislocations  are  readily  diagnosed  by  the  peculiar  deformity  they 
display,  and  are  easily  reduced,  by  extension  [or  flexion]  and  the  application  of  pressure, 
where  pressure  is  needed.  In  the  case  from  which  Fig.  525  was  taken,  pulsation  in  the 
vessels  was  arrested,  but  it  returned  on  the  reduction  of  the  dislocation,  and  recovery  with 
complete  movement  of  the  joint  was  obtained. 

After  the  parts  have  been  replaced  in  their  normal  position,  splints  should  be  adjusted 
and  cold  applied,  for  secondary  inflammation  is  almost  sure  to  follow. 

[The  accompanying  cut,  Fig.  520,  drawn  from  a 
cast  made  by  Dr.  W.  B.  Hopkins  and  myself,  illus- 
trates a  lateral  dislocation  of  the  left  knee,  which  I 
readily  reduced  by  extension  and  pressure  to  the 
head  of  the  tibia.  The  tibia  was  displaced  outwards 
and  rotated  inwards  so  that  the  crest  of  the  tibia  and 
the  top  of  the  foot  looked  to  the  right.  The  man 
has  now  perfect  use  of  the  limb,  though  it  was  stiff 
for  months  afterwards.] 

Compound  dislocations  of  the  knee  are 
generally  so  serious  as  to  necessitate  the  removal 
of  the  joint.  The  attempt  to  save  it  should  only 
be  made  in  exceptional  cases — amputation  or  ex- 
cision may  be  selected. 

Dislocation  of  the  head  of  the  fibula 
is  occasionally  met  with.  I  have  seen  but  three 
examples,  one  when  dressing  for  the  late  Mr.  Aston 
Key,  and  two  since.  It  is  generally  caused  by 
sonic  violent  adduction  of  the  foot  with  abduction 
of  the  knee,  the  head  of  the  fibula  tearing  through 
its  ligamentous  attachments  and  becoming  displaced 
Outwards.  The  accident  can  be  readily  recognized 
by  the  projection  of  the  bone.  It  should  be  treated 
by  the  application  of  a  pad  and  pressure  over  the 
part,  sufficient  to  keep  the  bone  in  its  place,  the 
limb  being  flexed  when  necessary,  to  relax  the 
biceps  femoris.  The  pressure  should  be  maintained 
for  at  least  two  months  if  good  success  is  to  be 
looked  for  ;  as  a  rule,  the  bone  never  quite  re- 
sumes   its    former    position,    the    head    projecting  Partial  dislocation  of  tibia  outwards.] 
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more  than  usual.  This  deformity,  however,  does  not  appear  to  weaken  the  limb  to  any- 
great  extent. 

Dislocation  of  the  interartieular  fibro-eartilages  (semilunar)  is  a  recog- 
nized accident.  It  is  produced  by  some  sudden  twist  of  the  knee  with  the  foot  everted, 
and  generally  in  subjects  who  have  relaxed  joints,  or  such  as  have  been  the  seat  of 
some  chronic  synovitis.  The  inner  cartilage  seems  more  liable  to  displacement  than 
the  outer.  The  symptoms  of  the  accident  are  well  marked.  A  patient  when  walking 
accidentally  catches  his  foot  against  a  stone,  or  in  rising  from  a  kneeling  position  is 
seized  with  a  sudden,  sharp,  sickening  pain  in  the  knee ;  the  joint  becomes  at  once 
fixed  in  a  semi-flexed  position,  and  any  attempt  to  move  it  excites  some  pain.  When 
the  first  agony  has  subsided,  a  painful  spot  is  usually  left,  and  there  the  projecting  carti- 
lage may  be  felt  or  even  seen,  and,  if  the  "  internal  derangement  of  the  joint,"  as  it  was 
originally  called,  is  left  untreated,  synovitis  or  effusion  into  the  joint  will  soon  show  itself. 
When  these  symptoms  follow  such  an  accident  as  has  been  described,  the  cartilage  has 
probably  been  torn  from  its  attachment  to  the  tibia  and  been  doubled  in  or  displaced. 

Treatment  The  best  practice  consists  in  the  forced  flexion  of  the  joint,  the  slight 

rotation  of  the  leg  outwards,  and  sudden  extension.  When  success  attends  this  manoeuvre, 
the  joint  moves  smoothly  and  without  pain,  and  the  patient  will  at  once  be  able  to  move 
the  joint  freely.  At  times,  the  reduction  of  the  displaced  cartilage  is  attended  with  a 
decided  snap.  After  its  reduction,  the  joint  should  be  kept  in  a  splint,  and  such  means 
employed  as  the  symptoms  that  follow  indicate,  for  more  or  less  inflammation  often  ensues, 
requiring  ice,  cold  lotions,  leeching,  and  rest.  When  these  have  also  subsided  it  is  well 
to  restrain  the  movements  of  the  joint  by  means  of  a  knee-cap  or  strapping,  as  a  recur- 
rence of  the  accident  is  liable  to  follow  upon  the  least  occasion.  I  have  on  several  occa- 
sions thought,  that  disease  has  been  excited  when  this  measure  has  been  omitted,  and  I 
once  saw  anchylosis  follow.  Permanent  lameness  is  by  no  means  uncommon.  When  the 
surgeon  fails  to  reduce  the  displaced  cartilage,  the  patient  at  times  suddenly  gains  relief 
by  its  self-production  during  some  accidental  movement.  In  other  cases  the  cartilage 
reassumes  its  normal  position  more  slowly.  In  1873,  I  saw  a  case  of  this  kind  where 
this  always  occurred  after  its  displacement.  It  was  in  a  gentleman,  set.  30,  and  the  inner 
cartilage  projected  beyond  the  head  of  the  tibia  in  a  most  marked  manner.  The  patient, 
therefore,  should  be  kept  in  bed,  and  only  allowed  to  move  the  limb,  but  not  to  stand  upon 
it.    When  this  result  is  not  secured,  the  joint  should  be  strapped  up  to  restrain  movement. 


Dislocations  of  the  Ankle-joint. 


Such  an  accident  uncomplicated  with  fracture  is  rare — that  is,  dislocation  of  the  foot 
outwards  is  generally  associated  with  fracture  of  the  fibula  ;  and  dislocation  inwards,  with 

fracture  of  the  tibia  ;  or  both  malleoli 


Fig.  527. 


Fig.  52S. 


may  be  broken.  Pure  dislocations  of 
the  foot  forwards  or  backwards,  how- 
ever, may  occur.  These  dislocations 
are  given  in  the  order  of  their  fre- 
quency, and  are  usually  produced  by 
some  violent  twist  or  bending  of  the 
foot  when  the  patient  is  jumping,  or 
by  some  violent  impulse  of  the  body, 
with  the  foot  fixed. 

Dislocation  of  the  foot  outwards  is 
better  known  as  Pott's  fracture  (Fig. 
527),  the  fibula  being  usually  broken 
two  or  three  inches  above  the  external 
malleolus.  It  is  caused  by  a  violent 
bending  of  the  foot  outwards  with  the 
foot  everted,  its  outer  edge  being  raised 
and  the  inner  turned  downwards  on 
the  ground.  At  times,  the  extremity 
of  the  inner  malleolus  is  broken  off 
and  displaced  outwards,  with  the  foot 
and  astragalus.  Under  all  circumstances,  the  lower  end  of  the  tibia  or  inner  malleolus 
forms  a  prominent  projection  inwards,  leading  or  misleading  Sir  A.  Cooper  and  his  copy- 
ists to  describe  this  accident  as  dislocation  of  the  tibia  inwards.    At  the  seat  of  fracture 


External  appearances  of  foot  in  Pott's 
fracture.    Taken  from  Pott's  work. 


A.  P.  Cooper.  Dislo- 
cated foot  inwards, 
with  fracture  of  in- 
ner malleolus. 
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of  the  fibula,  a  depression  exists.  When  the  force  is  continued  beyond  the  point  neces- 
sary to  cause  the  displacement  mentioned,  the  lower  end  of  the  tibia  maybe  made  to  pro- 
ject through  the  soft  parts,  and  thus  give  rise  to  a  compound  dislocation.  In  still  more 
severe  cases,  the  extremities  of  both  tibia  and  fibula  maybe  made  to  project,  the  foot  being 
completely  turned  outwards.  Exceptional  cases  occur  in  which  the  foot  is  turned  out  of 
its  socket  between  the  malleoli,  without  any  accompanying  fracture. 

Dislocation  of  the  foot  inxoards  (Fig.  528)  is  the  counterpart  of  the  last-described  ac- 
cident, and  is  caused  by  violence  that  turns  the  foot  inwards,  with  its  outer  edge  to  the 
ground.  It  is  usually  associated  with  an  oblique  fracture  of  the  inner  malleolus  and  dis- 
placement. The  force  required  to  produce  this  dislocation  is  very  great,  the  tibia  being  a 
far  stronger  bone  than  the  fibula,  and  consequently  is  less  common.  The  end  of  the  fibula 
is  often  fractured  and  drawn  outwards  with  the  astragalus.  At  times  the  astragalus  is  also 
fractured.  The  accident  is  known  by  the  inversion  of  the  foot,  the  sole  looking  inwards, 
and  by  the  projection  of  the  external  malleolus,  this  prominent  symptom  having  led  Sir 
A.  Cooper  to  describe  it  as  dislocation  of  the  tibia  outwards. 

When  the  force  is  continued  or  more  severe,  the  fibula  maybe  made  to  project  through 
an  external  wound  ;  and  in  still  more  severe  cases,  the  fractured  or  rather  exposed  ends 
of  both  tibia  and  fibula.  I  have  seen  this  more  than  once,  and  in  one  a  sound  recovery 
ensued,  with  a  movable  joint.  It  was,  however,  in  a  boy,  set.  12.  I  simply  reduced  the 
dislocation  after  washing  the  wound,  and  fixed  it  in  splints. 

Dislocation  of  the  foot  backwards  (Fig.  529).    Sir  A.  Cooper  called  this  dislocation  of 
the  tibia  and  fibula  forwards.    It  is  usually  caused  by  the  violent  propulsion  of  the  lower 
end  of  the  leg  bones  forwards,  when  the  foot  is  fixed,  and  is 
readily  recognized  by  the  shortening  of  the  anterior  surface  of  Fio.  529. 

the  foot  and  the  proportionate  elongation  of  the  heel,  with  some 
pointing  of  the  toes,  as  well  as  prominence  of  the  lower  end  of 
the  tibia.  At  times,  the  fibula  is  fractured  and  the  point  of 
bone  carried  backwards  with  the  astragalus.  This  accident  is 
rare,  it  being  more  common  to  meet  witli  fracture  of  both  mal- 
leoli, and  displacement  of  the  foot  and  broken  fragments  back- 
wards. 

In  18G2, 1  was  called  to  treat  a  very  marked  case  of  this  kind 
in  a  man  aet.  32.  The  astragalus  with  the  foot  seemed  to  have 
been  shot  completely  out  of  its  socket,  and  the  extremities  of 
the  tibia  and  fibula  projected  so  far  forward  as  almost  to  rup- 
ture the  soft  parts  covering  them.  The  accident  was  caused  by 
wrestling.  The  dislocation  was  reduced  by  flexing  the  leg  on 
the  thigh  and  by  manipulation  ;  but  no  means  could  be  found 
to  maintain  the  bones  in  position  till  the  tendo  Achillis  was 
divided  and  the  leg  placed  on  its  side  and  fixed  on  an  outside  wards.  Cast  k>.->,  Guy's  Mus. 
splint.    Mr.  Cock  ('  Guy's  Rep.,'  1855)  has  recorded  a  case  of 

the  same  accident  in  a  boy,  aet.  1G,  where  the  same  difficulty  was  experienced.  He 
divided  the  tendo  Achillis  and  bound  the  foot  in  splints  and  a  good  result  was  obtained. 

Dislocation  of  the  foot  forwards  is  probably  more  rare  tl  lan  the  last,  and  is 
generally  only  partial.  It  has  been  described  as  dislocation  of  the  tibia  backwards,  and 
is  known  by  precisely  the  opposite  symptoms  to  those  last  described.  The  heel  is  short- 
ened and  the  foot  lengthened,  the  upper  surface  of  the  astragalus  being  capable  of  recog- 
nition by  the  fingers.  Poland  records  such  a  case  ('  Guy's  Rep.,'  1855),  in  which  the 
whole  foot  was  much  elongated  and  the  posterior  part  of  the  astragalus  caught  in  the  ante- 
rior part  of  the  tibula  and  fibula  and  wedged  in  tightly.  Reduction  was  only  effected  after 
the  division  of  the  tendo  Achillis. 

Treatment  The  lateral  displacements  of  the  foot  are  not  difficult  of  reduction  by 

extension  and  well-directed  manipulative  force.  The  flexion  of  the  knee  facilitates  this 
operation  by  relaxing  the  muscles  of  the  calf. 

To  keep  the  bones  in  position,  a  Macintyre  or  flat  posterior  splint  extending  up  to  the 
popliteal  space,  with  foot-piece  and  two  side  splints  all  well  padded,  are  sufficient,  as  a 
rule,  the  surgeon  using  his  judgment  as  to  the  amount  of  pressure  and  padding  that  may 
he  demanded.  In  some  cases  where  it  is  a  very  difficult  matter  to  keep  the  parts  quiet 
from  the  action  of  the  gastrocnemii  muscles,  the  tendo  Achillis  should  be  divided,  the  foot, 
after  this  simple  operation,  being  perfectly  passive,  and  entirely  in  the  hands  of  the  surgeon 
to  place  and  to  keep  in  any  required  position. 

The  limb  should  subsequently  be  slung  in  a  proper  swing,  Salter's  being  the  best.  In 
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hospital  practice,  two  or  more  pieces  of  bandage  slinging  the  splints  to  the  cradle  answer 
well.  In  the  displacement  of  the  foot  forward  or  backward  the  same  kind  of  treatment  is 
applicable  ;  but  in  these  accidents,  it  is  expedient,  as  a  rule,  to  divide  the  tendo  Achillis 
at  once.  This  should  be  done  at  any  rate  when  the  slightest  disposition  to  displacement 
is  found  to  exist,  the  treatment  of  the  case  being  by  this  operation  rendered  more  simple 
and  certain. 

The  splints  should  be  retained  for  at  least  six  weeks,  and  afterwards  passive  movement 
allowed.    The  patient  should  not  bear  any  weight  on  the  limb  for  another  month. 

The  treatment  of  compound  dislocation  of  the  ankle-joint  cannot  be  reduced  to  any 
definite  rules.  Each  case  must  be  treated  on  its  own  merits.  In  young  and  healthy  sub- 
jects, more  may  be  attempted  in  the  way  of  saving  the  joint  than  in  the  old  or  cachectic. 
When  a  small  wound  exists,  operative  interference  is  only  exceptionally  needed;  but  when 
a  large  one  with  projection  of  the  bones,  it  is  a  question  whether  the  better  practice  lies 
in  the  reduction  of  the  dislocation  after  cleansing  the  projecting  bones,  or  in  their  resec- 
tion. When  the  bones  cannot  be  reduced  by  ordinary  force,  their  resection  becomes  a 
necessity.    [Amputation  will  in  many  cases  be  required  to  save  life.] 

When  the  bones  are  much  crushed  their  resection  should  always  be  undertaken  ;  indeed, 
it  is  a  general  feeling  in  my  own  mind,  that  in  compound  dislocations,  as  in  compound 
fractures  with  a  large  wound,  it  is  wiser  to  resect  the  ends  of  the  projecting  bones  than  to 
reduce  them.  Amputation  of  the  foot  should  only  be  performed  when  the  soft  parts  and 
bones  are  much  injured,  and  the  age  of  the  patient  or  his  want  of  power  forbids  the  hope 
that  a  recovery  with  a  useful  limb  can  be  secured.  Before  any  attempt  at  reduction  is 
made,  the  parts  should  be  thoroughly  cleansed.  After  the  reduction  of  the  dislocation 
whether  simple  or  compound,  the  application  of  ice  in  a  bag  is  of  great  value,  or  the  treat- 
ment by  irrigation.  In  the  suppurative  stage,  the  latter  practice  is  probably  the  better  of 
the  two.  When  the  wound  is  only  of  a  limited  nature,  it  may  be  sealed  at  once  either  by 
lint  soaked  in  blood,  or,  what  is  better,  by  the  compound  tincture  of  benzoin.  Report 
speaks  strongly  in  favor  of  washing  out  the  joint  in  such  cases  with  a  weak  solution  of 
carbolic  acid  (1  part  in  40),  and  then  sealing  the  wound.  Opposite  the  wound,  an  inter- 
rupted splint  should  be  employed. 

Secondary  amputation  may  be  called  for  in  these  cases,  on  account  of  gangrene  or  a 
failure  in  nature's  efforts  to  effect  repair,  &c. 

[The  retention  of  many  of  the  injuries  here  described  in  the  category  of  dislocations 
has  always  seemed  to  me  improper,  for  the  method  of  treatment  and  the  description  of  the 
cases  show  that  they  are  fractures  complicated  by  partial  dislocations.  Many  of  the  so- 
called  dislocations  reported  in  journals  are  doubtless  simply  fractures  of  the  tibia  near 
the  ankle  with  great  displacement  of  oblique  fragments.] 

Dislocation  of  the  tibia  and  fibula  at  their  lower  articulation,  with 
a  forcing  of  the  astragalus  upwards  between  the  two  bones,  is  an  acci- 
dent which  must  be  recognized  ( Fig.  530),  and  is  usually  produced  by  a  jump  from  a 
height  on  the  foot  or  feet.  I  saw  a  good  example  of  it  in  1869,  in 
both  feet  of  a  man,  a?t.  55,  who  fell  from  a  scaffold.  The  malleoli 
were  widely  separated  and  projected,  the  depth  of  the  foot  from  the 
extremities  of  the  malleoli  was  lessened,  and  the  movements  of  the 
foot  almost  gone.  No  fracture  could  be  made  out.  It  was  impossible 
to  move  the  bones  from  the  position  in  which  they  were  wedged, 
although  all  means  were  used.  Yet  a  good  recovery  took  place, 
though  with  stiff  joints.  Sir  W.  Fergusson  describes  this  accident, 
and  gives  a  case. 

Dislocations  at  the  tarsal  joints  are  met  with  in  practice, 
although  but  rarely.  They  are  difficult  to  diagnose,  and  still  more  to 
classify,  since  they  are  so  variously  described  by  different  writers. 

The  first  to  be  noticed  is  the  dislocation  of  the  foot  from  the 
astragalus,  which  maintains  its  normal  position  between  the  malleoli. 
The  possibility  of  such  an  accident  was  doubted,  till  Mr.  Pollock,  in 
1859  (' Med.-Chir.  Trans.,'  vol.  xlii)  published  two  cases.    One  oc- 
Dislocation  of  ankle.    Curred  in  Mr.  Keath's  practice  in  1823.    The  os  calcis  and  scaphoid 
Astragalus     between    w}th  t|ie  otuer  foot  bones  were  displaced  outwards  off  the  astragalus, 

tibia  and  fibula.    Cast  ,    .  ,,  ,  .  ,  ,  .     ,  .  ■  , 

1Qn  „    ,  ,r  and,  in  the  other  which  occurred  in  his  own  practice,  the  same  bones 

were  dislocated  inwards.  A  dissection  of  this  case  is  given.  In  the 
former  instance  the  foot  was  everted  and  the  head  of  the  astragalus  projected  on  the  inner 
side  of  the  instep.    In  the  other,  the  foot  was  inverted,  so  that  the  sole  turned  inwards  us 
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in  varus  ;  the  external  malleolus  was  very  prominent,  and  the  astragalus  projected  on  the 
Other  side.  In  some  instances  the  surfaces  of  the  foot  are  maintained  in  their  right  line. 
In  Mr.  Pollock's  case,  reduction  was  found  to  be  impossible  till  the  tendo  Achillis  had 
been  divided,  when  it  was  readily  accomplished.  In  an  able  paper,  he  advocates  this 
practice  whenever  difficulty  of  reduction  of  the  inward  or  outward  dislocation,  simple  or 
compound,  is  experienced,  and  shows  that  the  division  of  the  posterior  tibial  tendon  is 
occasionally  called  for  in  the  outward.  Mr.  Turner,  of  Manchester,  had  previously  advo- 
cated the  same  practice  ('Trans.  Prov.  Med.  and  Surg.  Assoc.,  vol.  ix).  An  admirable 
paper  on  this  subject  has  been  published  by  Mr.  Mac  Cormac  ('  St.  Thos.  IIosp.  Pep.,' 
L872).  The  wood-cut  produced  (Fig.  531)  is  taken  from  it,  and  in  the  case  from  which 
it  was  taken  "  the  foot  was  violently  inverted  and  adducted,  its  position  being  like  that  of 
talipes  varus.  The  sole  of  the  foot  looked  inwards  and  was  nearly  vertical,  the  outer  edge 
of  the  foot,  with  the  patient  erect,  Avould  rest  partially  upon  the  ground.  The  great  toe 
pointed  towards  the  arch  of  the  opposite  foot.  The  inner  border 
of  the  foot  was  somewhat  shortened  and  more  concave,  while  the  Fig.  531. 
outer  was  more  convex  than  natural,  and  appeared  as  if  length- 
ened. The  outer  malleolus  was  very  prominent,  while  the  inner 
could  not  lie  perceived,  so  deeply  was  it  buried.  Neither  malle- 
olus was  fractured,  and  this  would  seem  to  be  almost  characteristic 
of  this  form  of  injury." 

"  The  rounded  head  of  the  astragalus,  completely  dislodged  from 
the  scaphoid,  was  resting  subcutaneously  over  the  calcaneocuboid 
articulation.  The  prominence  caused  by  the  head  was  somewhat 
masked  by  swelling  of  the  soft  part  just  below  it.  The  skin  cover- 
ing the  head  was  so  tensely  stretched  that  it  seemed  ready  to 
burst,  and  a  circular  slough  subsequently  formed  at  the  spot.  The 
outline  of  the  head  could,  however,  be  easily  traced,  and  the  finger, 
on  being  passed  upwards  beneath  the  external  malleolus,  readily  ,  L 

r  i      i  -T      •  r  pit  •  •     i     •  Dislocation  of  foot  inwards 

left  the  cartilaginous  surface  or  the  large  posterior  articulating    otf  thc  astragaius.  After 
facet  of  the  astragalus.    Most  of  it  was  quite  subcutaneous,  and    w.  Mac  Cormac. 
its  external  margin  rendered  the  skin  very  tense.    The  interosse- 
ous ligament  had  been  ruptured.    The  tuberosity  of  the  scaphoid  stood  out  prominently, 
and  a  depression  could  be  felt  behind  it.    The  motions  of  the  foot  were  very  limited." 

Macdonnell,  of  Dublin  ('  Dub.  Journ.,'  1839),  published  a  case  in  which  the  same  bones 
were  displaced  backwards,  where  the  heel  projected,  and  a  marked  prominence  existed  on 
the  dorsum  of  the  foot,  with  an  abrupt  descent  in  front  on  the  tarsus.  M.  Parise  ('  Annales 
de  la  Chirurg.,'  1845)  gives  an  instance  which  is  apparently  unique,  of  dislocation  for- 
wards,  in  which  marked  elongation  of  the  foot  existed  and  the  projection  of  the  heel  was 
effaced. 

All  these  dislocations  are  rare.  The  first  example  of  dislocation  inwards  that  I  have 
seen  was  recorded  by  Mr.  Cock,  in  'Guy's  Hosp.  Pep.,' for  1855,  with  a  drawing ;  but 
in  my  work  on  the  'Joints,'  1859,  I  published  (Case  85)  an  example  of  dislocation  of  the 
foot  outwards,  with  a  description  of  the  dissected  extremity,  which  had  occurred  in  the 
practice  of  Mr.  Aston  Key,  in  1845.  The  foot  was  amputated,  reduction  being  impossible. 
The  ankle-joint  was  perfect.  The  os  calcis  with  the  foot  was  displaced  outwards.  The 
tendon  of  the  tibialis  posticus  was  found  in  front  of  the  tibia  holding  down  the  astragalus. 
The  posterior  tibial  nerve  was  violently  stretched  over  the  astragalus.  The  limb  was 
removed  for  tetanus,  the  symptoms  immediately  disappearing  after  the  amputation.  A 
large  number  of  these  cases  are  compound;  and  in  some  they  are  complicated  with  frac- 
ture of  the  fibula.  Broca  (*  Mem.  de  la  Societe  de  Chirurg.,'  tome  iii),  out  of  13  examples 
of  dislocation  outwards,  gives  9  as  compound. 

This  dislocation  may  be  diagnosed  from  displacement  at  the  ankle-joint  and  dislocation 
of  the  astragalus  itself  by  the  fact,  that  extension  and  flexion  are  present;  from  fractures 
about  the  ankle,  by  the  absence  of  crepitus,  together  with  the  positive  signs  of  the  injuries 
themselves. 

Treatment  Reduction  should  only  be  attempted  with  the  patient  anaesthetized, 

and,  under  such  an  influence,  by  extension  and  manipulation  -success  may  be  looked  for. 
When  difficulties  are  experienced  Turner  and  Pollock's  suggestion  of  dividing  the  tendo 
Achillis.  and  even  the  posterior  tibial  tendon,  or  any  other  tendon,  when  it  is  clearly 
interfering  with  the  replacement  of  the  bones,  should  be  followed.  "When  these  means 
fail  and  the  stretched  skin  gives  way,  the  case  must  be  treated  as  one  of  a  compound 
nature,  and  the  astragalus  excised,  the  foot  being  subsequently  well  confined  in  splints 


812 


DISLOCATIONS   OF  THE  FOOT. 


Fig.  532. 


Compound  dislocation  of  the  astragalus. 


and  ice  applied.  Occasionally  amputation  may  be  demanded,  or  Syme's  or  Pirogoff's 
more  partial  operation. 

Dislocations  of  the  astragalus  alone  are  said  to  be  more  common  than  the  former 
accidents.  I  have  seen  several  such,  although  after  reading  Mac  Cormac's  essay  1  am 
disposed  to  think  I  have  mistaken  some  cases  of  subastragaloid  dislocation  for  dislocation 
of  the  astragalus.    Pollock  believes  the  pure  dislocation  of  the  astragalus  to  he  very  rare. 

The  bone  may  be  shot  out  of  its  socket  forwards,  backwards,  and  even  laterally,  ami, 
in  rarer  examples,  rotated  on  its  axis. 

In  the  dislocation  forwards,  the  head  of  the  bone  projects  from  between  the  malleoli; 
in  some  beinc  shot  inwards  so  as  to  form  a  marked  eminence  beneath  the  internal  malleolus, 
in  others  outwards.  In  such  an  accident,  the  heel  remains  in  its  normal  position,  and 
all  movement  of  the  ankle-joint  is  lost. 

The  dislocation  backwards,  of  which  Phillips  f  Med.  Gaz.,'  1834)  and  Turner  have 
cited  examples,  is  indicated  by  the  remarkable  projection  which  suddenly  appears  above 
the  heel,  pressing  out  the  tendo  Achillis,  by  the  shortening  of  the  foot,  and  the  prominence 
of  the  tibia  in  front. 

Dislocations  of  the  astragalus  laterally  to  be  complete  must  be  compound  (Fig.  532), 
and  when  incomplete  at  first,  will  probably  become  complete  at  a  later  period  through 

sloughing  of  the  soft  parts.  It  is  generally,  but  not 
always,  complicated  with  fracture  of  one  or  other  of 
the  malleoli.  Boyer  has  recorded  a  case  of  dislocation 
of  the  astragalus  inwards  in  which  no  such  compli- 
cation existed,  and  in  'Guy's  Reports,'  for  18G2,  I 
recorded  an  example  of  dislocation  of  the  bones  out- 
wards, in  a  man,  set.  51,  in  which  both  malleoli  were 
entire;  the  astragalus  had  been  fractured  and  tinned 
completely  out  of  its  bed,  and  was  found  hanging  to 
the  wound  below  the  external  malleolus.  I  removed 
the  broken  fragments  at  once,  and  brought  the  foot 
into  a  good  position,  a  complete  recovery  with  a  still' 
joint  ensued.  At  the  present  time,  sixteen  years  after 
the  accident,  the  man  walks  about  without  the  aid  of  a  stick,  and  with  no  other  incon- 
venience than  that  occasioned  by  a  stiff  joint,  which  he  maintains  is  a  very  slight  matter. 

Some  rotation  of  the  bone  often  co-exists.  Fig.  533  illustrates  a  case  of  dislocation  of 
the  bone  outwards,  complicated  with  fracture  of  the  fibula. 

Treatment  In  simple  dislocation  of  the  astragalus  when  the  bone  can  be  replaced 

by  manipulation,  nothing  more  is  needed  :  but  such  a  result  cannot  always  be  secured. 
When  it  cannot,  even  under  chloroform,  the  tendo  Achillis  should  be  divided.  In  1862 
I  was  called  to  see  a  man,  a;t.  28,  who  had  fallen  on  his  feet  from  a  height  of  four  yards, 
whose  right  astragalus  was  shot  forward  completely  out  of  its  socket, 
and  nearly  burst  through  the  skin.  In  this  case  chloroform  had  been 
given,  and  every  kind  of  manipulation  and  extension  employed  by 
competent  men  to  reduce  the  bone,  without  effect.  I  divided  the 
tendo  Achillis,  extended  the  foot  fully,  and  applied  gentle  pressure  to 
the  projecting  astragalus,  when  the  bone  slipped  back  readily  into  its 
place.  Some  crepitus  was  felt,  however,  and,  I  believe  a  horizontal 
fracture  of  the  astragalus  co-existed,  the  upper  surface  and  head  of  tin? 
bone  having  been  displaced  forwards.  The  foot  was  fixed  on  side 
splints,  and  a  good  recovery  ensued  with  a  movable  joint. 

When  the  displaced  bone  cannot  be  restored  to  its  normal  position 
directly  after  the  accident,  it  is  now  fairly  a  settled  question  that  it 
should  not  be  removed  till  after  the  tissues  have  sloughed.  Sir  A. 
Cooper  strongly  advocated  this  practice,  and  Broca  has  since  supported 
him,  showing  by  an  analysis  of  cases,  that  in  36  examples  of  irreduci- 
ble simple  luxation  in  which  the  bone  was  removed  at  once,  one-fourth 
were  fatal;  while  in  43  in  which  the  bone  was  left  alone  only  2  deaths 
took  place,  in  2  amputation  was  performed;  in  1(3  the  bone  was  re- 
moved after  sloughing  and  all  recovered;  in  23  no  operation  was  called 
for,  recovery  taking  place  with  a  useful  limb.  [It  is  doubtful  whether 
those  who  believe  in  antiseptic  surgery  would  wait  for  sloughing  of  the  integument.] 

In  all  compound  dislocations  of  the  astragalus,  the  removal  of  the  bone  should  always 
be  effected. 


Fig.  533. 


Dislocation  of  the 
astragalus  outwards, 
and  fracture  of  the 
fibula.    Cast  161. 


CONGENITAL   DISPLACEMENT   OR  DISLOCATION. 


813 


Dislocations  of  the  other  tarsal  bones  have  been  recorded.  Malgaigne  relates  two  eases 
of  dislocation  of  thecalcis  outwards,  the  bone  forming  a  projection  beneath  the  external 
malleolus  and  beyond  the  cuboid  articulation.  In  1865,  I  saw  a  case  of  Mr.  Birkett's  at 
Guy's  in  which  the  left  scaphoid  bone  was  displaced  inwards  and  formed  a  very  marked 
projection.  It  was  readily  reduced  by  pressure  under  chloroform,  at  a  moment  when  the 
distal  end  of  the  foot  was  drawn  outwards.  I  have  the  notes  also  of  a  case  of  dislocation 
of  the  internal  cuneiform  bone  upwards  with  the  metatarsal  bone  of  the  great  toe,  in  a 
man  set.  24 ;  of  a  second,  in  a  man  aet.  30,  in  which  the  same  bones  were  displaced  in- 
wards, the  accident  having  been  produced  by  a  weight  falling  on  the  outer  ankle  when 
the  foot  was  resting  on  the  great  toe.  In  both,  reduction  was  readily  effected  with  a  good 
result. 

Holthouse  informs  us  that  the  internal  cuneiform  bone  may  be  separated  from  all  its 
articulations,  and  thrown  upwards  and  inwards.  The  three  cuneiform  bones  are  also  some- 
times luxated  together  upwards,  and  without  much  difficulty  may  be  reduced  by  pressure. 

The  scaphoid  and  cuboid  bones  may  also  be  displaced.  Malgaigne  has  described 
this  accident  as  a  middle  tarsal  dislocation;  Liston  has  described  it  in  his  '  Practical  Sur- 
gery;' and  Sir  A.  Cooper  in  his  work  'On  Dislocations.' 

Dislocations  of  the  metatarsal  bones  may  likewise  occur.  In  1854,  I  saw  a  case  re- 
corded by  Mr.  Cock  ('Guy's  Rep.,'  1855),  in  which  the  entire  metatarsus  appeared  to 
have  been  separated  from  its  attachment  to  the  cuneiform  and  cuboid  bones  and  thrown 
on  the  dorsal  surface  of  the  instep,  where  their  bases  could  be  seen  and  felt.  The  internal 
cuneiform  and  navicular  bones  appeared  to  have  been  likewise  injured.  The  injury  was 
the  result  of  a  crush  from  the  wheel  of  a  railway  wagon.  All  Mr.  Cock's  efforts  at  re- 
duction failed,  but  a  good  foot  was  secured,  and  the  man  subsequently  returned  to  his  work 
as  a  laborer  on  the  railway. 

Dr.  Hetzig  ('  Syden.  Soc.  Bien.  Ret.,'  1865-G),  who  gives  us  an  analysis  of  29  cases 
of  these  tarso-metatarsal  dislocations,  states,  that  13  were  of  single  bones,  16  of  the  entire 
metatarsus,  some  of  these  being  lateral  and  others  vertical,  as  in  Cock's  case.  In  the 
former,  greater  inconvenience  follows  from  a  failure  in  reduction. 

Dislocations  of  the  phalanges  are  less  common  than  those  of  the  finger,  and 
chiefly  occur  upwards  from  direct  violence  to  the  ends  of  the  toes,  and,  as  a  rule,  are  com- 
pound. The  great  toe  is  the  one  usually  injured,  and,  as  in  the  thumb,  considerable  diffi- 
culty is  at  times  met  with  in  its  reduction,  the  ligaments  and  many  tendons  around  the 
joint  affording  an  explanation  of  this  fact.  Such  a  case  should  be  treated  in  the  same 
way  as  dislocation  of  the  thumb.  Reduction  must  always  be  effected,  when  possible,  by 
extension  and  well-directed  pressure;  forced  flexion  or  extension  sometimes  facilitates  the 
process. 

Congenital  Malformations  (dislocations)  of  Joints. 

It  has  been  the  habit  of  authors  to  describe  cases  included  under  the  above  heading  as 
examples  of  dislocation  ;  but  it  is  clearly  more  correct  to  regard  them  as  malformations, 
for  as  met  with  in  the  shoulder,  clavicle,  wrist,  and  lower  jaw,  they  are  always  associated 
witli  a  want  of  development  in  the  bones,  and  paralysis  of  the  muscles  of  the  part. 
When  seen  in  the  hip,  there  is  likewise  good  reason  to  believe  that  congenital  deficiencies 
are  also  present,  as  the  anatomical  facts  which  bear  upon  the  point  support  this  view  ;  one 
such  is  given  by  Cruveilhier  in  the  second  plate  of  the  second  volume  of  his  '  Pathologi- 
cal Anatomy,' where  an  engraving  of  a  skeleton  in  which  this  congenital  displacement 
existed,  shows  it  to  be  the  result  of  a  want  of  depth,  from  incomplete  formation,  of  the 
acetabulum;  and  another  is  furnished  by  a  valuable  preparation  in  the  Middlesex  Hospi- 
tal Museum  (Prep.  12,  series  3),  in  which  there  is  practically  no  acetabulum,  but  a  strong 
Capsule  and  a  well-developed  head  of  the  femur  without  a  ligamentum  teres. 

This  congenital  displacement  of  the  hip  is  by  no  means  an  uncommon  affection,  and  is 
often  mistaken  for  hip  or  spinal  disease,  more  particularly  when  one  joint  alone  is  impli- 
cated. It  generally  affects  both  joints,  occurs  in  female  rather  than  male  children,  and 
in  those  who  are  in  all  other  respects  well  in  health  and  perfect  in  form,  and  although  it 
lias  been  boldly  asserted  that  "  it  is  beyond  doubt  that  this  dislocation  is  produced  at  birth 
through  downward  force  applied  to  the  thigh  in  endeavoring  to  hasten  the  birth  in  breech 
presentations,"  no  evidence  has  been  published  to  support  the  view.  On  reviewing  my 
own  experience,  I  must  add  that  it  does  not  in  any  way  encourage  such  an  opinion,  for 
whilst  in  no  case  have  I  been  able  to  learn  that  a  breech  birth  took  place,  I  heard  in  the 
majority  that  a  natural  birth  occurred. 
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The  symptoms  of  the  displacement  are  very  marked,  and  in  its  double  form  arc  well 
shown  in  the  following  drawing  taken  from  life  (Figs.  534,  534a),  the  mosl  conspicuous 

being  lordosis,  a  peculiar  breadth  of  hips, 


Fig.  534. 


Fig.  534a. 


Fig.  534b. 


Case  of  displacement  of  both 
femora. 

Anterior  view.         Side  view. 


Displacement  of 
head  of  left  femur. 
Posterior  view. 


rounding  of  the  buttock,  rotation  of  the 
whole  extremity  and  foot  inwards,  and  slight 
flexion  of  the  thigh — in  fact,  the  symptoms 
of  dorsal  dislocation  of  the  hips. 

The  lordosis  is  produced  in  these  cases  in 
the  same  way  as  it  is  in  the  accidental  dor- 
sal dislocation,  or  the  acquired  displacement 
of  the  head  of  the  femur  in  hip  disease,  and 
can  be  effaced  by  elevation  of  the  limb,  with 
the  patient  in  the  horizontal  position  as  in 
those  cases. 

The  movements  of  the  joint  are  good,  at 
times  perfect,  and  give  rise  to  no  pain.  The 
head  of  the  femur  also  rotates  smoothly  on 
the  ilium. 

When  one  joint  only  is  affected  (Fig. 
534b),  there  will  be  shortening  of  the  limb 
for  about  an  inch,  and  on  comparing  the 
affected  with  the  sound  side  it  will  be  at 
once  seen  that  this  shortening  is  in  the  thigh,  and  that  the  trochanter  is  drawn  up  to  the 
level  of  the  anterior  superior  spine  of  the  ilium. 

The  walk  of  a  patient  with  a  double  displacement  is  very  curious ;  it  is  a  kind  of  "  roll," 
not  unlike  that  of  a  woman  going  up  stairs  who  has  some  loosening  of  her  sacro-iliac  joints 
or  very  broad  hips;  while  a  patient  with  a  single  affected  joint,  limps  and  has  an  awkward 
gait,  which  has  often  led  parents  and  others  to  suspect  hip  or  spinal  disease,  more  particu- 
larly when  by  over  use  of  the  malformed  joint,  pains  are  excited.  Occasionally  the  mus- 
cles of  the  affected  limb  or  limbs  are  weak,  but  this  is  met  with  in  only  exceptional  cases. 

Treatment. — Nothing  can  be  recommended  with  the  view  of  cure,  for  art  cannot 
supply  a  natural  deficiency  or  make  up  for  a  defect  of  structure  in  the  bones  of  the  joint. 
Still,  surgery  can  do  much  towards  the  prevention  of  additional  trouble  by  exercising  the 
muscles  of  the  limb  and  body  without  fatiguing  them  ;  forbidding  excessive  standing  or 
walking  during  the  years  of  growth,  and  attending  to  the  general  health. 

Mechanical  appliances  are  to  be  condemned  as  useless,  if  not  worse.  They  have  been 
employed  on  a  wrong  principle,  or  rather  on  a  want  of  due  appreciation  of  the  conditions 
of  parts,  and  therefore  with  only  a  vague  hope  that  they  may  do  good.  These  observations 
apply  as  much  to  the  use  of  an  extension  apparatus  as  to  operative  interference,  although 
with  more  force  to  the  latter. 


CHAPTER  XXXI. 

ON  FRACTURES. 

When  a  bone  is  broken,  it  is  said  to  be  fractured  ;  when  the  skin  and  soft  parts  cover- 
ing in  the  broken  bone  are  whole,  the  fracture  is  simple  or  subcutaneous  ;  when  a  wound 
exists  communicating  with  the  broken  bone,  whether  the  wound  be  caused  directly  by  the 
same  force  that  produced  the  fracture  or  indirectly  by  the  bone  perforating  the  skin,  the 
fracture  is  compound.  A  simple  or  compound  fracture  is  said  to  be  complete  when  the 
solution  of  continuity  is  complete  ;  incomplete,  when  the  bone  is  only  cracked,  fissured,  or 
bent,  as  in  "green-stick"  fracture,  where  the  bone  is  splintered  on  its  convex  surface  and 
not  on  its  concave  ;  splintered,  when  only  a  portion  of  the  bone  is  cutoff  either  by  a  sabre 
wound,  in  machinery,  or  by  some  local  injury  chipping  off  the  edge  of  a  bone;  fissured, 
when  the  line  of  fracture  extends  partially  or  wholly  through  the  bone  and  no  separation 
of  the  fragments  exist;  impacted,  when  one  end  of  the  broken  bone  is  driven  into  and 
fixed  in  the  other.    A  bone  may  also  he  perforated  by  a  gunshot  or  punctured  wound. 
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A  complete  fracture  may  lie  transverse,  oblique,  longitudinal,  dentate,  or  comminuted; 
multiple  of  the  same  bones,  or  of  contiguous  bones,  of  separate  or  distinct  bones  (vide  Fig. 
ho->).    All  fractures  may  likewise  be  complicated  with  other  injuries,  those  into  joints 


Fig.  535. 


Complete  Fractures. 


being  the  most  important.  Fractures  and  separations  of  epiphyses  are  also  intimately 
connected  ;  but  fractures  may  occur  at  any  age,  while  separation  of  the  epiphyses  is 
rarely  found  in  subjects  above  twenty-one. 

A  fracture  may  be  met  with  at  every  period  of  life  ;  indeed,  it  may  occur  in  utero  from 
some  external  violence,  and,  when  the  accident  has  taken  place  some  time  antecedent  to 
birth  repair  may  have  gone  on  to  completion  although 

in  most  cases  with  deformity,  the  vis  medicatrix  Fig.  536. 

unturce  being,  as  Billroth  well  observes,  a  better 
physician  than  surgeon. 

I  have  seen  this  in  an  infant  who  was  born  with  a 
humerus  bent  at  right  angles,  evidently  from  a  re- 
paired intra-uterine  fracture.  The  fractures  of  in- 
fancy are  comparatively  rare,  and  are  commonly  in-      T        .  .  ,    .      , ,    .  , 

•'  1  '    .      _  „  _  ,M  J     .         Incomplete  fracture  of  the  clavicle.  From 

complete  or  "  green-stick.      r  lg.  aou  illustrates  this  .  Holmes's  System.' 

in  the  clavicle,  and  Fig.  537  in  the  parietal  bone. 

The  latter  was  taken  from  a  child,  aet.  eight  months,  who  was  thrown  out  of  a  perambu- 
lator on  the  pavement.  No  symptoms  of  brain  disturbance  followed  the  accident  at  any 
time.  The  drawing  was  taken  on  the  second  day  following  the  accident.  The  case 
occurred  in  the  practice  of  Mr.  Harris,  of  South  Hackney.  In  such  cases  as  these,  the 
depression  in  the  bone  may,  as  time  passes,  be  gradually  pressed  out,  but  in  others  it  is 
permanent. 

Fractures  in  the  adult  are  mostly  complete,  though  an  incomplete  fracture  may  occur. 
Impacted  fractures  (Fig.  538)  are  chiefly  found  in  the  aged,  the  bones  at  this  period  of 
life  being  more  brittle  than  they  are  in  younger  subjects.  They  are  commonly  met  with 
in  the  neck  of  the  femur  and  the  lower  end  of  the  radius,  although  they  occur  in  the  neck 
of  the  humerus,  and  other  parts. 

Men  are  more  exposed  to  fractures  than  women  on  account  of  their  more  constant 
liability  to  injury,  and  those  bones  suffer  the  most  that  are  the  most  exposed  to  external 
violence,  hence  the  frequency  of  fracture  of  the  lower  extremities. 

Diseased  bones  are  always  predisposed  to  fracture  from  slight  causes,  more  particularly 
the  rickety  and  cancerous,  and  those  that  have  atrophied  from  any  cause,  or  are  the  subject 
of  fragilitas  and  mollities  ossium,  and  likewise  bones  that  are  weakened  by  the  presence 
of  tumors  or  some  syphilitic  or  other  inflammatory  affection. 

In  diseased  or  brittle  bones  muscular  action  may  be  enough  to  cause  fracture.  Thus,  I 
have  known  a  thigh  to  be  fractured  in  turning  in  bed,  in  an  epileptic  attack,  and  in  swing- 
ing it  over  the  side  of  a  cart  ;  the  humerus,  in  the  act  of  hugging  a  wife  ;  and  in  a  man, 
set.  26,  from  throwing  a  stone;  the  clavicle,  from  lifting  a  heavyweight;  the  ribs,  in 
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coughing;  the  radius,  from  wringing  clothes ;  and  every  surgeon  knows  how  frequently 
the  patella  and,  more  rarely,  the  olecranon  are  broken  from  muscular  spasm.  Mr.  J. 
Anningson,  of  Burnley,  has  also  recorded  a  case  of  a  woman,  aet.  42,  in  which  the  upper 
three-fourths  of  the  tuberosity  of  the  calcis  was  fractured,  and  displaced  upwards  by 
muscular  action  ('  Brit.  Med.  Journ.,'  Jan.  2Gth,  1878). 


Fig.  537.  Fig.  538. 


Incomplete  fracture  of  the  parietal  bone  of  Impacted  fracture  of  the  neck  of  the  thigh-bone. 

infant.  Taken  from  a  man,  xt.  64,  who  recovered  from  the 

accident. 

"  From  a  review  of  the  observations  made  on  the  bones  of  two  insane  patients,"  write? 
Dr.  Ormerod  ('  St.  Bart.  Hosp.  Rep.,'  1870),  "it  may  fairly  be  inferred  that  the  brittle- 
ness  of  the  ribs  depended  on  a  morbid  condition  of  the  bones,  and  that  this  condition  was 
general,  affecting  different  parts  of  the  osseous  system  coincidently,  though  more  marked 
in  the  ribs  than  in  some  other  more  compact  bones.  The  process  was  essentially  one  of 
absorption  of  the  internal  structure  of  the  bone,  the  osseous  tissue  being  replaced  by  an 
excessive  deposit  of  the  fatty  matters  normally  existing  in  its  interior.  Thus,  the  usually 
invisible  membrane  lining  the  Haversian  canals,  and  forming  the  coats  of  the  vessels 
lying  there,  was  thickened  into  a  membrane  of  cognizable  structure  and  dimensions.  The 
space  for  this  thickening  was  obtained  by  removal  of  the  innermost  concentric  lamina1; 
and  from  this  point  a  change  was  propagated  which  resulted  in  or  tended  to  the  removal 
of  each  entire  Haversian  system.  In  the  whole  bone  there  was  a  loosening  of  the  mutual 
connection  of  the  lamina?  and  an  obscure  disintegration  of  the  osseous  structure  itself  and 
a  general  infiltration  of  oily  matter  into  the  substance  which  had  intruded  itself  within 
the  Haversian  canals,  and  into  whatever  part  of  the  compact  structure  of  a  bone  could 
find  room  for  it." 

In  confirmation  of  these  views  I  may  mention,  that  I  have  been  attending  with  Dr. 
Black  of  Canonbury,  a  middle-aged  lady,  the  subject  of  dementia  and  epilepsy,  who  in 
nine  or  ten  fits,  none  of  them  having  been  violent,  broke  a  bone,  and  on  several  occasions 
two.  The  fractures  took  place  when  the  patient  was  in  bed  by  mere  muscular  action,  and 
repaired  well;  indeed,  as  well  as  if  the  subject  of  them  had  been  quite  healthy. 

The  immediate  cause  of  fracture  is  usually  some  direct  violence  applied  to  the  part,  or 
it  may  be  indirect,  the  bone,  under  some  bending  force,  giving  way  at  its  weakest  point; 
"  in  the  line  of  extension,  not  that  of  compression." — Teevan. 

///direct  fractures  are,  as  a  rule,  of  the  simplest  kind  unless  complicated  with  joint 
dislocation  ;  when  compound  the  soft  parts  are  mostly  injured  by  the  protrusion  of  the 
fractured  bone. 

Fractures  the  result  of  direct  violence,  are  always  the  most  severe,  the  same  violence 
that  breaks  the  bone  injuring  the  soft  parts  over  it,  and  often  Assuring  and  comminuting  it. 

The  mode  of  production  of  a  fracture  is  consequently  a  point  of  great  practical  import- 
ance, both  for  diagnosis,  prognosis,  and  treatment. 

The  diagnosis  of  a  fracture  is  usually  easy,  though  in  exceptional  cases  it  is  difficult,  if 
not  impossible. 

It  is  easy,  when,  after  a  blow  or  fall  attended  by  the  sensation  of  something  giving  way, 
deformity  is  found,  with  inability  to  move  the  limb;  and  on  manipulation,  abnormal 
mobility  of  the  injured  limb  exists,  with  crepitus  from  the  rubbing  of  the  broken  frag- 
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merits  together;  when  pain  attends  any  attempt  at  movement,  and.  swelling  rapidly 
follows  the  accident;  and  when  shortening  exists,  which  is  remedied  by  extension. 

The  diagnosis  is  difficult  when,  as  in  impacted  fractures,  abnormal  mobility  and 
crepitus  are  absent,  and  slight  but  fixed  deformity  ;  local  pain  and  shortening  are  the 
only  symptoms,  and  when  the  nature  of  the  accident  is  the  only  guide.  When  a  trans- 
verse fracture  of  such  a  bone  as  the  tibia  exists  without  displacement,  and  with  no  fracture 
of  the  fibula  ;  when  the  fracture  is  into  or  in  the  neighborhood  of  a  joint,  and  there  is 
much  swelling  of  the  injured  part;  and  when  a  fracture  and  dislocation  coexist. 

It  is  always  difficult  and  at  times  impossible  to  make  out  a  simple  fissure  of  a  bone, 
cranial  or  otherwise  ;  and  the  same  may  be  said  of  a  fracture  of  the  pelvis  or  thorax  ; 
such  injuries  as  these  can  be  made  out  only  by  the  natural  symptoms  of  fracture,  as  they 
are  called,  and  by  such  as  are  referred  to  the  contents  of  the  cranial,  thoracic,  or  pelvic 
cavities. 

When  a  bone  is  broken  near  a  joint,  and  effusion  into  it  follows  the  injury,  the  surgeon 
should  suspect  the  presence  of  a  fissure  of  the  bone  into  the  articulation  ;  and  when  a  V- 
shaped  fracture  of  the  lower  third  of  the  tibia  is  present,  the  V  occupying  the  internal 
or  subcutaneous  surface  of  the  bone  and  not  the  crest,  this  complication  is  to  be  looked  for. 

It  is  sometimes  difficult  to  diagnose  a  fracture  from  a  separated  epiphysis. 

When  a  fracture  is  transverse  (Fig.  535,  a),  there  may  be  no,  or  only  some  slight  lateral 
displacement;  when  oblique  (Fig.  535,  d),  there  will  probably  be  some  shortening  of  the 
limb  from  the  drawing  up  of  the  lower  portion  of  the  limb,  or  riding  as  it  is  called  of  one 
end  over  the  other.  At  times,  there  will  be  rotation  of  the  limb,  and  in  comminuted 
fractures  separation  of  the  ends  of  the  bone  (Fig.  534,  c).  These  points  will  be  greatly 
determined  by  the  character  of  the  fracture,  the  bone  that  is  involved,  and  the  amount  of 
muscular  action  that  influences  the  fracture. 

In  parallel  and  conjoined  bones  of  which  only  one  is  broken,  the  deformity  that  exists 
is  likely  to  be  less  marked  than  where  a  single  bone  is  broken  ;  as,  under  these  circum- 
stances, the  non-fractured  bone  tends  to  neutralize  the  action  of  the  muscles  through 
which  deformity  or  contraction  usually  takes  place,  for  muscular  action  is  undoubtedly  the 
main  cause  of  deformity,  tonic  action  of  the  muscles  existing  under  all  circumstances,  and 
spasmodic  action  when  they  are  irritated  by  fragments  and  attempts  at  reduction. 

Muscular  spasm  being  the  main  cause  of  deformity  and  shortening  of  the  limb  after 
fracture,  it  becomes  an  important  point  to  recollect  in  its  treatment  that  the  peculiar 
deformity  associated  with  any  special  form  of  fracture  can  be  obviated  by  neutralizing  the 
action  of  the  muscles  that  produce  it.  Thus,  in  fractures  of  the  humerus  above  the 
insertion  of  the  deltoid,  the  action  of  the  latter  muscle  will  be  to  draw  the  lower  fragment 
up  and  outwards,  while  the  pectoral  muscle  has  a  direct  influence  in  drawing  in  the  upper 
fragment.  In  fractures  of  the  humerus  below  the  insertion  of  the  deltoid,  the  tendency 
of  tli is  muscle  will  be  to  draw  the  upper  fragment  outward,  and  the  brachialis  anticus  has 
an  equally  powerful  tendency  to  draw  the  lower  half  forward.  In  fractures  of  the  thigh- 
bone below  the  minor  trochanter,  the  psoas  and  iliacus  muscles  naturally  draw  the  upper 
fragment  forwards,  and  rotate  it  outward  and,  in  fracture  of  the  condyles,  the  gastrocnemii 
have  a  powerful  tendency  to  draw  the  lower  end  backward. 

When  a  bone  is  fissured  and  not  displaced,  the  periosteum  not  being  divided,  there 
will  be  little  displacement,  and  in  children  this  condition  is  often  found. 

Crepitus,  or  the  grating  sensation  caused  by  the  rubbing  of  the  ends  of  the  broken 
bones  together,  is  a  most  valuable  sign  of  fracture,  and  when  detected  in  making  the 
examination  of  a  limb  supposed  to  be  fractured,  the  diagnosis  is  made  clear,  but,  when 
other  symptoms  of  fracture  sufficient  for  a  diagnosis  are  present,  it  need  not  be  looked  for. 
In  impacted  fractures,  as  of  the  hip,  it  can  only  be  felt  on  loosening  the  impacted  frag- 
ments, and  consequently  by  doing  irremediable  harm,  this  error  is  serious,  and  should 
he  avoided.  In  incomplete  fractures  crepitus  is  also  absent.  In  fact  every  fracture 
or  suspected  fracture  should  be  manipulated  with  the  utmost  gentleness,  in  order  that  as 
little  displacement  and  local  injury  may  be  inflicted  as  possible,  for  the  bulk  of  fractures 
can  he  made  out  with  certainty  without  crepitus.  As  a  symptom,  however,  it  is  always 
of  great  value.  [When  much  overlapping  exists  it  is  necessary  to  make  extension  before 
crepitus  can  be  felt.] 

The  crepitus  of  effusion  or  of  the  thecas  of  tendons  must  not  be  mistaken  for  that  of  a 
broken  bone.  It  is  a  soft  crepitus  rather  than  a  hard  one,  as  in  bone.  Bursal  crepitation 
is  particularly  liable  to  mislead. 

When  some  swelling  follows  immediately  upon  the  accident,  it  means  ruptured  blood- 
52 
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vessels,  arterial  or  venous.  "When  it  occurs  within  a  few  hours,  it  is  due  to  inflammatory 
effusion. 

In  all  cases  of  supposed  displacement,  the  normal  condition  of  the  limb  must  be  inquired 
into,  and  the  sound  compared  with  the  affected,  for  in  more  cases  than  one  I  have  known 
a  natural  or  old  acquired  deformity  in  a  limb  mistaken  for  one  caused  by  an  accident, 
and  attempts  have  been  made  to  restore,  or  rather  to  reduce  it  to  its  supposed  normal 
condition. 

Prognosis — Simple  fractures,  as  a  rule,  do  well.  At  Guy's,  in  six  years,  out  of  409 
cases  of  simple  fracture  of  the  thigh,  17  died,  or  3.5  percent.;  of  888  examples  of  simple 
fracture  of  the  leg,  8  died,  or  not  1  per  cent.  ;  of  123  cases  of  fractured  patella  there  was 
no  death. 

The  same  statistics  inform  us  that  one-tenth  of  all  cases  of  fracture  of  the  thigh  are 
compound,  and  as  are  also  one-fifth  of  all  fractures  of  the  leg. 

Compound  fractures  are  always  serious  accidents,  those  of  the  upper  extremity  being 
less  fatal  than  those  of  the  leg,  and  these  less  so  than  those  of  the  femur.  Thus,  at  Guy's, 
in  six  years,  out  of  94  cases  of  compound  fractures  of  the  arm  and  forearm,  1G  or  17  per 
cent,  died,  or  1  in  6  cases  ;  out  of  202  cases  of  compound  fracture  of  the  leg,  56  or  27.7 
per  cent,  died,  or  1  in  4  cases ;  and  out  of  52  cases  of  compound  fracture  of  the  thigh,  19 
or  36.5  per  cent,  died,  or  1  in  3 — the  mortality  increasing  by  10  per  cent,  in  eacli  group. 
These  statistics,  however,  but  roughly  indicate  the  risks  of  the  different  accidents,  as  they 
include  smashes  of  limbs  with  the  compound  fractures. 

As  a  cause  of  death  after  fracture  of  the  long  bones,  Professor  Czorny,  of  Freiburg, 
has  proved  in  an  able  paper  ('  Berliner  Klinische  AVochenschrift,'  Nos.  44  and  45),  that 
u  fat  embolism"  is  to  be  taken  into  account ;  the  fluid  fat  of  the  bones  being  taken  up  by 

the  veins  and  carried  to  the  central  organs — brain,  lungs,  and  kidneys,  &c  and  thus 

causing  death.  This  result,  he  states,  is  a  common  cause  of  death  when  a  bone  is  much 
fissured  and  the  cancellous  tissue  laid  open  as  in  the  V-shaped  fracture  of  the  tibia,  and 
more  particularly  when  this  is  compound.  He  does  not  inform  us  how  this  accident  can 
be  avoided. 

Treatment  The  principles  of  the  treatment  of  fractures  are  very  simple,  though  the 

practice  is  often  very  difficult.  To  restore  a  bone  to  its  normal  position,  and  to  keep  it 
there  by  means  of  surgical  appliances,  or  as  John  Hunter  expressed  it  in  1787,  "  to  place 
the  parts  in  a  proper  position  by  art,  that  is,  as  near  their  natural  position  as  possible  ami 
keep  them  so,"  are  simple  rules  to  be  observed,  but  to  carry  them  out  often  demands  the 
highest  surgical  skill  and  ingenuity  ;  and  yet  the  whole  treatment  of  fractures  is  really 
comprised  in  these  two  indications. 

In  examining  a  fracture,  the  greatest  care  is  requisite,  and  only  sufficient  manipulation 
should  be  allowed  to  ascertain  the  seat  of  the  fracture,  the  line  of  its  direction,  and  the 
tendency  a  fragment  may  have  to  ride  in  any  direction — this  special  tendency  being  the 
one  point  to  be  remembered  in  the  treatment.  These  points,  moreover,  should  be  made 
out  at  the  single  examination  prior  to  treatment;  for  repeated  examinations  whether  by 
the  responsible  surgeon  or  his  assistants  are  to  be  condemned,  as  they  can  only  do  mischief 
by  exciting  more  local  irritation  than  is  necessary,  and  adding  to  the  injury  which  the 
muscles  and  soft  parts  have  already  sustained.  For  this  reason,  when  after  an  accident, 
a  fracture  is  suspected  to  have  taken  place,  the  surgeon  or  bystanders  should  do  no  more 
than  bind  the  limb  to  some  immovable  apparatus  such  as  a  wisp  of  straw,  a  bundle  of 
sticks,  or  two  pieces  of  wood  fixed  by  a  handkerchief,  till  the  sufferer  has  been  carried 
home  and  placed  in  a  position  in  which  he  is  to  be  treated.  "When  the  lower  extremity 
is  the  affected  part,  the  injured  limb  may  be  bound  to  the  sound  one,  the  latter  acting  as 
a  splint. 

In  compound  fracture,  the  same  precautions  are  necessary.  Bleeding  should  be  arrested 
by  the  application  over  the  wound  of  a  pad  or  bandage  kept  in  position  by  means  of  pres- 
sure and  the  elevation  of  the  limb,  while  in  more  severe  cases  the  tourniquet  or  some  local 
pressure  over  the  main  artery  may  be  called  for. 

If  these  precautions  are  not  observed  on  the  field,  many  lives  are  lost  from  hemorrhage, 
simple  fractures  are  turned  into  compound,  while  compound  fractures  are  made  worse. 

When  a  patient  is  placed  in  bed  where  he  is  to  be  treated,  the  fracture  ought  to  be 
manipulated,  and  its  position,  nature,  and  peculiar  tendency  made  out,  and  when  made 
out  to  be  "set,"  or  put  up,  at  once.  The  only  exception  to  this  rule  is,  when  time  has 
been  allowed  to  pass  before  treatment  is  commenced,  and  much  oedema  or  swelling  of  the 
injured  extremity  exists,  then  it  is  better  to  fix  the  injured  limb  raised  upon  a  pillow  with 
a  long  sand  bag  on  either  side  to  act  as  a  splint,  and  possibly  a  third  round  the  foot,  the 
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pillow  and  side  sand  bags  being  firmly  bound  together  by  a  strip  of  bandage  and  the  whole 
forming  an  immovable  apparatus.  Mr.  Aston  Key,  indeed,  was  so  fond  of  this  mode  of 
putting  up  fractures  of  the  leg  that  in  my  "  dresser"  days  it  was  the  usual  mode  of  treating 
them  all  through  their  course,  that  is,  for  the  first  month  or  five  weeks,  till  they  could 
be  put  up  in  some  starch  or  other  immovable  apparatus,  and  the  patient  allowed  to  get  up. 
The  method  is  comfortable  and  satisfactory  to  the  patient,  but  it  wants  closer  attention 
on  the  part  of  the  surgeon  than  can  often  be  given. 

In  "  setting"  a  fracture  some  care  is  needed,  and  the  opposite  and  corresponding  limb 
should  always  be  before  the  surgeon  as  a  guide.  Inquiries  should  also  be  made  as  to  the 
condition  of  the  limb  before  the  accident,  whether  it  was  deformed  or  shortened  from  any 
previous  fracture  or  disease,  congenital  or  otherwise,  for  I  have  known  an  injured  leg  to 
have  been  likewise  violently  and  unnecessarily  manipulated  to  restore  a  supposed  fractured 
bone  to  a  position  that  it  could  not  be  made  to  assume  on  account  of  some  natural  defor- 
mity, and  likewise  a  fractured  thigh  subjected  to  like  rough  treatment  to  bring  it  down  to 
the  level  of  its  fellow,  when  an  irremediable  shortening  existed  from  a  former  fracture. 

In  extending  a  broken  limb  to  restore  the  bones  to  their  normal  position,  the  upper  por- 
tion should  be  firmly  held  by  an  assistant — to  make  counter-extension — and  the  muscles 
attached  to  it  relaxed  by  placing  the  limb  in  a  slightly  flexed  position  ;  a  second  assistant 
or  the  surgeon  may  then  extend  the  fractured  end,  while  the  latter  gently  manipulates  the 
fracture  to  make  out  its  points.  The  extension  should  be  steady  and  free  from  all  jerks 
and  violent  movement,  gentle  lateral,  rotatory,  or  other  movements  being  given  as  required 
to  restore  the  displaced  portion  of  bone  ;  the  pressure  of  the  thumb  or  finger  being  freely 
used  to  bring  about  an  accurate  coaptation  or  setting  of  the  fragments  ;  for  the  surgeon 
must  remember  that  muscular  contraction  is  better  overcome  by  continued  extension  than 
by  temporary  force,  and  that  for  the  treatment  of  fractures  generally,  moderate  extension 
continuously  applied  is  preferable  to  forcible  extension  in  any  of  its  forms.  The  inhala- 
tion of  chloroform  at  times  is  a  valuable  aid  in  the  reduction  of  a  fracture. 

If,  when  the  fractured  bones  have  been  reduced,  muscular  spasm  is  so  severe  as  to  render 
it  impossible  to  keep  them  in  situ,  a  condition  which  is  not  uncommon  in  fracture  of  the 
leg,  the  tendon  of  the  offending  muscle  may  be  divided.  In  otherwise  intractable  fracture 
of  the  leg,  there  is  no  operation  of  greater  value  and  attended  with  less  evil  than  the 
division  of  the  tendo  Achillis.  In  a  general  way,  however,  the  muscular  spasm  ceases 
after  the  first  three  or  four  days. 

When  the  fracture  has  been  reduced,  and  by  manipulation  coaptated  or  "set,"  splints 
or  other  mechanical  appliances  are  necessary  to  keep  the  bones  in  their  normal  position, 
and  the  simpler  these  appliances  are  the  better,  so  long  as  they  fulfil  their  purpose.  These 
splints  should  always  be  well  padded,  and  the  pads  so  adjusted  as  to  fit  into  the  inequali- 
ties of  the  limb,  and  protect  it  from  any  local  pressure.  They  should  be  firmly  and 
immovably  fixed  to  the  limb  by  inelastic  straps  or  bandages  and  the  seat  of  fracture,  as  a 
rule,  should  be  left  exposed  for  the  surgeon's  examination,  in  order  that  the  fracture  may 
be  re-adjusted  if  displacement  take  place.  To  cover  up  a  broken  bone  by  bandages  or 
splints  is  a  mistake.  The  position  of  the  bone  during  the  progress  of  repair,  should  be 
always  open  to  view,  the  former  practice  being  based  on  hope,  the  latter  on  certainty. 
Pott's  rule,  that  the  splints  should  include  the  joint  above  as  well  as  below  the  fracture  is 
sound,  though  it  cannot  always  be  followed.  Every  joint,  however,  should  be  fixed  when 
by  its  action  the  broken  bone  is  rendered  movable. 

When  one  bone  is  broken  in  a  limb  where  double  bones  exist,  the  second  acts  as  a 
splint  and  keeps  up  extension.  Under  these  circumstances  a  simpler  apparatus  is  required 
to  keep  the  fractured  bone  quiet  and  restrain  the  action  of  the  muscles  that  move  it  than 
under  other  circumstances. 

Extension  is  a  valuable  and  necessary  adjunct  to  other  treatment,  and  should  be  kept 
op  by  means  of  weights,  pulleys,  or  such  other  appliances  as  the  ingenuity  of  the  surgeon 
may  suggest.  These  means,  however,  will  be  described  in  the  treatment  of  special  frac- 
tures. 

Alter  the  setting  of  the  fracture,  the  essential  point  to  be  observed  in  its  treatment  is, 
the  immobility  of  the  broken  bone  ;  and  next  to  this,  its  exposure  to  observation  during 
the  progress  of  repair  to  render  certain  that  the  bone  has  maintained  its  right  position. 

The  treatment  of  compound  fractures  is  similar  to  that  of  simple,  plus  that  of  the 
wound  with  its  complications  and  the  broken  fragments  or  projecting  portions  of  bone, 
"but  rest  of*  the  bone  is  the  great  object  we  have  to  aim  at." — John  Hunter,  1787. 

These  fractures  should  be  "set"  in  the  same  way  as  the  simple,  great  care  being 
observed  in  the  manipulation  that  the  soft  parts  are  not  more  injured;  loose  fragments  of 
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broken  bone  must  be  taken  away,  projecting  portions  excised,  and  the  bone  reduced,  the 
wound  being  enlarged  when  necessary  to  facilitate  this  act ;  the  injured  parts,  too,  ought 
to  be  thoroughly  cleansed  and  all  wounded  vessels  twisted  or  ligatured  ;  the  hones  should 
then  be  fixed  immovably  by  means  of  splints,  interrupted  splints  being  often  required. 
When  the  wound  is  not  very  extensive,  it  should  be  sealed  by  means  of  a  piece  of  lint 
saturated  with  blood,  or,  what  is  better,  the  compound  tincture  of  benzoin.  If  the  carbo- 
lic-acid dressing  is  employed,  the  wound  should  be  well  washed  with  a  weak  solution  of 
one  part  in  a  hundred,  and  dressed  under  the  spray.  The  wound  should  be  interfered 
with  as  little  as  possible,  since  now,  as  when  the  following  words  were  uttered:  '"The 
great  mischief  and  had  success  arising  in  the  treatment  of  compound  fractures  is  the 
dressing  them  every  day  and  applying  fresh  poultices  which  necessarily  move  the  ends  of 
the  bones.    The  limb  if  possible  should  never  he  moved." — John  Hunter,  MS.  Lect.,  17*7. 

When  the  soft  parts  are  much  crushed,  and  the  large  vessels  and  nerves  injured,  ampu- 
tation may  be  called  for,  more  particularly  in  old  subjects. 

In  compound  fractures  "  scarcely  any  amount,  or  form  of  fractured  bone  alone,"  writes 
Skey  ('Operative  Surg.'),  "would  justify  the  immediate  resort  to  the  knife  if  taken  singly, 
even  supposing  the  bone  fractured  extensively  into  a  large  joint ;  for  in  such  a  ease, 
although  anchylosis  of  the  joint  would  probably  occur,  it  would  prove  a  lesser  evil  than 
that  of  amputation.  Superadded  to  a  compound  or  comminuted  fracture  of  hone,  the 
injury  may  be  rendered  yet  more  serious  by  extensive  laceration  of  the  muscles.  In  con- 
sidering this  latter  condition  much  will  depend  on  the  kind  of  laceration,  whether  the 
muscles  are  merely  cut  asunder,  or  whether  contused  or  torn,  and  whether  this  injury 
involves  a  few  only  or  the  majority  of  the  muscles  of  the  limb.  Again,  we  must  examine 
with  great  care  the  condition  of  the  vessels.  Is  the  main  trunk  whole  ?  we  might  ask,  in 
the  supposed  case  of  fracture  of  the  thigh;  or  in  that  of  the  leg,  is  the  posterior  tibial 
artery  torn?  Is  the  limb  colder  than  its  fellow,  or  is  the  temperature  considerably  lower 
than  the  rest  of  the  body  ?  If  so,  probably  one  or  more  arteries  are  divided.  What  is 
the  condition  of  the  nerves?  Does  sensibility  extend  to  the  toes?  If  not,  probably  the 
nerve  is  divided  also.  If  the  evidence  of  the  integrity  of  both  artery  and  nerve  fail,  and 
the  sinking  temperature  of  the  limb  and  the  loss  of  sensibility  continue  to  increase,  we 
have  no  alternative  but  amputation." 

If  a  doubt  exist  in  the  mind  of  the  surgeon  on  the  necessity  of  immediate  amputation, 
he  should  wait,  unless  the  patient  be  old,  in  which  case  let  him  act  promptly. 

Simple  fractures  into  joints  require  special  treatment,  as  in  a  large  number  of 
cases,  although  not  in  all,  some  impaired  mobility  of  the  joint  will  ensue  ;  for  this  reason 
the  joint  itself  should  be  placed  at  the  most  useful  angle,  and  so  fixed. 

Compound,  fractures  into  joints  generally  demand  excision  or  amputation.  In 
the  upper  extremity  when  there  is  any  hope  of  saving  the  limb,  excision  is  doubtless  the 
better  operation.  In  the  lower,  the  expectant  treatment  is  certainly  better  than  excision, 
and  probably  better  than  amputation  if  the  parts  are  not  so  injured  as  to  render  ampu- 
tation at  once  a  necessity,  and  if  the  age  and  general  condition  of  the  patient  justify 
an  attempt  to  save  the  limb  ;  but  these  points  will  again  have  to  be  considered  among  the 
special  fractures.    In  gunshot  wounds  these  views  are  now  generally  entertained. 

The  fracture  bed  The  best  is,  without  doubt,  a  good  horsehair  mattress  placed 

on  a  bedstead  with  a  firm  bottom  ;  but  where  this  does  not  exist,  a  board  beneath  the 
mattress  is  a  good  substitute.  A  canvas  bottom,  however  tightly  corded,  always  yields, 
and  a  feather  or  ordinary  spring  bed  is  not  to  be  sanctioned.  The  woven  wire  mattress 
is  excellent. 

The  sheet  covering  the  bed  should  be  stretched  and  kept  smooth  several  times  daily  so 
that  no  "  ruck"  takes  place,  bed-sores  being  more  frequently  caused  by  such  than  by  pres- 
sure. In  fracture  of  the  lower  extremity  the  head  of  the  patient  should  not  be  raised  too 
high,  the  use  of  one  small  pillow  being  ample. 

Splints  made  of  wood,  iron,  felt,  or  perforated  zinc  may  be  employed,  and  the  different 
forms  will  be  given  when  the  special  fractures  are  considered.  As  a  rule,  the  simpler  in 
construction  they  are  the  better ;  and  before  adapting  one  to  the  broken  limb  it  is  well  to 
fit  it  to  the  sound.    The  splints  should  invariably  be  quite  clean. 

Pads  All  splints  should  be  well  padded  and  their  edges  carefully  protected.  The 

pads  should  consequently  be  well  fitted,  broad,  and  overlapping  the  sides.  The  best  mate- 
rials for  these  are  tow  or  fine  oakum,  cotton,  or  sheep's  wool,  or,  strips  of  thick  flannel 
inclosed  in  a  casing  of  soft  linen  or  lint.  The  pads  should  be  first  fixed  to  the  splint  by 
tapes,  or,  by  what  is  better,  some  pieces  of  strapping. 

Besides  wooden  and  iron  splints,  what  the  French  called  the  "immovable  apparatus" 
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for  fractures  is  a  very  favorite  one,  and  the  material  employed  may  be  left  to  the  fancy  or 
convenience  of  the  surgeon. 

In  fractures  of  such  single  bones  as  the  fibula  or  tibia  where  no  displacement  exists, 
their  primary  treatment  by  sonic  immovable  apparatus,  is  very  valuable,  the  limb  being 
cither  put  up  at  once  before  swelling  has  appeared,  or  as  soon  as  the  swelling,  &c,  lias 
subsided.  In  other  cases  it  is  inexpedient  to  employ  it  for  at  least  ten  or  fourteen  days, 
until  swelling  has  gone  and  a  certain  amount  of  repair  taken  place.  In  the  fracture  of 
long  bones  such  as  the  femur,  it  is  better  to  postone  its  application  till  union  is  complete. 
Si  line  excellent  surgeons,  and  among  them  Erichsen,  employ  the  immovable  appara  t  us 
from  the  very  first.  The  mode  of  its  application  is  as  follows: — In  all  cases  the  limb 
should  be  cleansed  and  carefully  dried,  the  bone  itself  being  well  protected  by  cotton-wool 
or  a  flannel  bandage.  The  bandage,  with  the  stiffening  material,  is  then  to  be  prepared, 
and  should  be  put  on  as  smoothly  as  possible,  no  more  "  turns"  being  employed  than  are 
absolutely  necessary. 

Splints  of  gutta  percha,  millboard,  leather,  Cocking's  poroplastic,  or  hatter's  felt,  or 
perforated  zinc,  may  be  employed  as  additional  supports  when  complete  immobility  is 
demanded.  The  first  five  materials,  after  having  been  cut  to  pattern,  should  beforehand 
be  well  softened  by  immersion  in  hot  water  or  hot  air  and  then  moulded  to  the  limb  ;  the 
zinc  should  be  carefully  cut  to  fit  it  and  well  adjusted.  These  splints  should  be  applied 
over  the  cotton-wool  or  flannel  bandage,  and  the  prepared  bandage  then  bound  round. 
When  starch  is  used  (Seutin's  bandage)  it  should  be  exterior,  two  or  three  coats  being 
employed.  The  same  may  be  said  when  the  white  of egg  or  dextrine  is  employed.  When 
gum  and  chalk  are  used,  the  same  mode  ought  to  be  followed,  the  mixture  consisting  of 
equal  parts  of  finely  powdered  gum  and  chalk  made  into  the  consistence  of  thick  paste  by 
the  addition  of  boiling  water  gradually  stirred  into  it.  This  bandage  is  more  solid  than 
the  starch. 

Mr.  De  Morgan  prefers  the  c/hie  bandage;  the  best  French  glue,  after  having  been 
soaked  in  cold  water  and  melted  in  a  glue  pot,  being  applied  like  the  starch;  the  addition 
of  about  one-fifth  of  the  bulk  of  the  solution  of  methylated  spirit  hastens  the  drying. 
[Oxide  of  zinc  may  be  added  with  this  object  in  view.] 

When  plaster  of  Paris  is  employed,  the  bandage  should  be  of  some  loose  texture  and 
that  made  of  book  muslin  or  crinoline  is  probably  the  best.  It  should  be  prepared  before- 
hand by  rubbing  well  fresh  dry  powder  into  its  texture,  and  made  ready  tor  use  by  being 
thoroughly  wetted  in  a  bowl  of  water  for  two  or  three  minutes;  some  additional  plaster 
being  rubbed  with  water  into  the  bandage  as  it  is  unrolled  to  strengthen  the  whole. 

When  the  surface  is  extensive  the  setting  of  the  plaster  may  be  delayed  by  the  addition 
of  a  little  size  or  stale  beer  to  the  water  with  which  it  is  mixed,  while  salt  and  the  use  of 
warm  water  increase  the  rapidity  with  which  the  plaster  sets. 

The  day  following  the  application  of  this  bandage,  a  coating  of  flour,  paste,  gum,  or 
even  a  coating  of  varnish,  may  be  applied  to  prevent  chipping. 

In  the  appendix  to  the  '  Army  Medical  Report'  for  18(59,  Mr.  Moffitt  describes  the 
Bavarian  mode  of  putting  up  a  fracture  in  an  immovable  apparatus,  a  mode  which  deserves 
to  be  more  widely  known  than  it  is.  I  have  tested  it  well,  employing  gum  and  chalk 
instead  of  plaster  of  Paris,  and  can  strongly  recommend  it,  being  simple,  can  be  applied 
very  quickly,  and  is  most  effective.  It  is 
now  in  general  use  at  Guy's,  and  is  applied 
as  follows  : — The  materials  required  to 
make  it  are,  a  piece  of  stout,  "  coarse 
house-flannel,"  which  has  been  shrunk, 
some  precipitated  chalk,  mucilage  of  gum 
acacia,  a  good-sized  cradle,  and  a  stout 
needle  and  thread.  When  it  is  applied 
to  the  leg  for  fracture,  two  equal-sized 
pieces  of  the  flannel  are  first  cut,  long 
enough  to  reach  from  the  lower  border  of 
the  patella  to  three  inches  below  the  heel, 
and,  in  breadth  about  six  inches  more 
than  the  circumference  of  the  calf,  so  as 
to  allow  the  edges  to  overlap  for  about 

three  inches  when  the  flannel  is  folded  round  the  leg.  One  of  these  pieces  should  now  be 
applied  to  the  leg,  its  centre  corresponding  with  the  centre  of  the  calf;  and  its  two  flaps 
brought  tightly  together  over  the  skin  (Fig.  539),  where  they  should  be  firmly  stitched 


Fig  539. 


Bavarian  or  immovable  Splint. 
A.  First  layer  of  flannel  applied  to  limb.    B.  Second  layer 
about  to  be  applied. 
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together,  the  stitches  being  inserted  close  to  the  bone.  The  stitching  must  be  begun  at 
the  upper  part,  carried  down  to  the  hollow  of  the  instep,  and  then  fastened  off.  Having 
arrived  at  this  point,  the  next  thing  is  to  see  that  the  foot  is  at  a  right  angle  with  the  lee: 
if  left  alone  it  will  probahly  be  at  a  very  obtuse  angle,  and  considerable  force  is  sometimes 
necessary  to  bring  the  toes  up,  which  must  be  done  now  or  not  at  all.  The  stitching 
must  next  be  begun  on  the  sole  of  the  foot,  commencing  at  the  toes  and  proceeding  towards 
the  heel,  the  flannel  being  tightly  dragged  downwards. 

The  stitching  along  the  sole  of  the  foot  being  completed,  the  remaining  piece  along  the 
dorsum  of  the  foot  may  next  be  stitched,  and  after  this  there  can  be  no  fear  of  the  foot 
changing  its  position. 

The  limb  will  now  be  tightly  encased  in  a  layer  of  flannel,  the  edges  of  which  are  lying 
in  adaptation  in  front  of  the  leg.  The  flannel  along  the  sole  of  the  foot  to  within  an  inch 
of  the  stitches  should  next  be  cut  off  and  the  edges  turned  back.  At  present  the  super- 
fluous flannel  along  the  front  of  the  leg  and  dorsum  of  the  foot  should  not  be  interfered 
with,  hut  the  limb  slung  up  to  the  cradle  by  three  or  four  pieces  of  bandage,  pinned  or 
stitched  to  the  adapted  edges  of  flannel  in  front  of  the  leg  (Fig.  539).  This  will  have  the 
effect  of  stretching  the  flannel  and  making  it  more  closely  adapt  itself  to  the  shape  of  the 
calf,  ankle-joint,  &c,  and  allow  the  gum  and  chalk  to  be  easily  applied.  The  next  thing 
is,  to  make  a  thick  paste  of  the  gum  and  chalk  the  consistence  of  honey  by  stirring  them 
together  in  a  basin,  which  should  be  spread  thickly  over  the  surface  of  the  flannel  with  a 
brush,  or  rubbed  in  with  the  palm  of  the  hand,  care  being  taken  that  it  enter  all  the  little 
inequalities  of  the  flannel.  Having  done  this,  apply  the  outer  layer  of  flannel^  placing  it 
just  as  the  first  was  placed,  with  its  centre  corresponding  with  the  median  line  of  the  calf, 
folding  its  edges  closely  around  the  leg,  and  bringing  them  up  together  in  front  over  the 
edges  of  the  previous  layer.  Keep  them  also  in  position  in  front  by  about  half  a  dozen 
stitches  put  through  at  intervals  down  the  leg  close  to  the  shin.  Along  the  sole  of  the 
foot  this  layer  of  flannel  may  at  once  be  neatly  finished  off  by  turning  in  the  edges  and 
joining  by  stitches.  The  whole  should  now  be  left  suspended  to  the  cradle  for  about 
twenty-four  hours  to  dry,  at  the  end  of  which  time  it  may  be  taken  down,  and  the  splint 
removed  from  the  leg  by  cutting  up  the  stitches  along  the  front  of  the  leg  and  dorsum  of 
the  foot  with  a  pair  of  scissors,  aided  by  forcibly  separating  the  adjacent  edges  of  flannel. 

It  now  only  remains  to  trim  up  the  splint  by  cutting  off"  the  superfluous  edges,  binding 
them  with  strips  of  leather  made  adhesive  by  being  spread  with  resin  plaster,  and  inserting 
eyelet-holes  at  equal  distances  all  down,  so  as  to  lace  the  splint  up  the  front  (Fig.  539  a). 

If  the  splint  is  required  for  a  knee-joint,  some  modifications  of  the  above  plan  is  neces- 
sary. It  will  not  do  to  suspend  the  limb  to  a  cradle  by  the  edges  of  the  flannel  as  in  the 
previous  case,  but  the  patient  should  be  seated  in  a  chair  before  a  fire,  with  the  heel  vest- 
ing on  another  chair.  Then  the  first  layer  of  flannel  should  be  tightly  applied,  its  edges 
being  brought  up  together  in  front,  and  stitches  inserted  close  to  the  leg.  The  gum-and- 
chalk  paste  may  now  be  thickly  spread  over  the  surface  of  this  flannel  and  covered  in  by 
a  second  layer  of  flannel  exactly  as  in  the  previous  case.  This  second  layer  may  be  fas- 
tened in  front  by  a  few  stitches,  and  the  wdiole  allowed  to  dry.  When  quite  dry  the  adja- 
cent edges  of  flannel  may  be  forcibly  separated  and  the  stitches  divided  with  scissors. 
Lastly,  the  superfluous  edges  may  be  cut  off,  two  semilunar  pieces  cut  out  for  the  patella, 
the  margins  bound  with  leather  and  eyelet-holes  inserted  for  lacing  up  in  front.  To  apply 
the  splint  to  the  hip-joint,  it  is  necessary  that  the  first  layer  of  flannel  should  surround 
the  pelvis  as  high  as  the  crests  of  the  ilium,  and  also  the  affected  thigh.  It  should  then 
be  stitched  along  the  outer  side  in  one  continuous  seam  and  the  superfluous  edges  allowed 
to  remain  in  apposition.  The  gum-and-chalk  paste  must  then  be  applied,  some  difficulty 
being  probably  experienced  in  applying  it  over  the  sacrum,  but  the  patient  must  be  rolled 
first  to  one  side  and  then  to  the  other.  While  this  is  being  done  the  second  layer  of 
flannel  should  be  lying  underneath,  so  as  to  protect  the  bed.  which  may  then  be  adapted 
and  fastened  closely  by  a  few  stitches,  along  the  line  of  the  previous  sutures.  When  the 
w  hole  is  dry,  it  may  or  may  not  be  found  necessary  to  rip  it  up  and  insert  eyelet-holt  s. 
If  the  splint  fit  closely  without  causing  any  undue  pressure,  the  edges  may  be  cut  off 
close,  and  the  whole  allowed  to  remain  as  it  is,  but  for  the  sake  of  cleanliness,  especially 
in  children,  it  is  generally  better  to  cut  up  the  stitches  along  the  outer  side,  bind  the 
edges  with  leather  and  lace  it  up,  so  as  to  allow  the  splint  to  be  removed  as  often  as 
requisite. 

When  extra  stiffness  is  required  in  any  of  these  splints,  the  inner  surface  of  the  second 
layer  of  flannel  may  be  covered  with  the  chalk  paste  before  it  is  applied,  some  strips  of 
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tin,  or  a  piece  of  gutta-percha  which  has  been  moulded  to  the  part,  should  be  introduced 
between  the  two  layers  of  flannel.1 

hi  cases  of  compound  fracture,  an  opening  suitable  to  the  wound  may  easily  be  made. 
This  splint  is  as  good  for  joint  cases  as  for  those  of  fracture,  indeed  it  is  by  far  the  best 
immovable  apparatus  we  possess. 

Mr.  Hyde,  of  Mortimer  Street,  has  introduced  a  "leather-felt  splint"  of  great  value, 
which  is  readily  applied,  is  light  and  strong,  and  rarely  requires  to  be  used  with  starch. 
Cocking's  poroplastic  splint  answers  the  same  purpose,  the  splint  becoming  soft  on  immer- 
sion in  hot  air  or  water,  and  hard  again  within  a  few  minutes  of  its  removal.  If,  when 
moulded,  it  fails  to  fit  exactly,  it  can  be  softened  locally  by  the  application  of  a  hot-water 
sponge. 

Mr.  L.  Tait  ('Med.  Times,'  18G5)  has  suggested  the  use  of  paraffin  for  the  same  pur- 
pose, the  melted  paraffin  being  kept  liquid  by  the  immersion  of  the  bowl  containing  it  in 
hot  water,  the  bandage  as  it  is  being  applied,  being  made  to  pass  through  the  liquid  paraffin 
melting  at  105°  to  120°  F.  Two  or  more  coats  of  paraffin  may  be  painted  over  the 
whole. 

The  liquid  glass,  silicate  of  potash,  may  also  be  used,  the  solution  being  painted  over 
the  bandage  with  a  brush.  1  have  used  it  and  like,  it,  but  not  so  much  as  the  splint  I 
have  described.  [Silicate  of  sodium  is  also  frequently  used,  and  is  always  ready  to  he 
applied.] 

By  way  of  caution  it  should  be  stated  that  all  starch,  chalk,  and  plaster-of-Paris  splints 
contract  on  drying,  and  from  such  contractions  I  have  known  harm,  and  even  gangrene 
to  follow.  To  guard  against  this  contingency  when  bandages  are  used,  cotton-wool  should 
be  applied  freely  around  the  limb  ;  although  in  the  Bavarian  splint  this  precaution  is  not 
called  for. 

On  this  account,  the  practice  of  using  these  splints,  as  a  primary  application  in  the 
treatment  of  fractures  is  dangerous  ;  for  wben  swelling  to  any  extent  takes  place,  the 
pressure  may  be  most  harmful. 

When  pain  or  swelling  of  the  limb  follows  the  application  of  any  of  these  splints,  they 
should  be  at  once  removed,  the  whole  being  cut  up  with  strong  scissors  from  end  to  end, 
eyelets  being  subsequently  introduced  for  laces  to  draw  them  together  again,  or,  straps  and 
buckles  may  be  employed. 

Repair  of  fractures  In  children  broken  bones  repair  rapidly,  four  weeks  being 

ample  time  for  the  whole  process  to  be  perfected,  while  in  the  aged,  ten  weeks  or  more 
may  be  needed.  Repair  goes  on  more  rapidly  when  the  broken  ends  of  the  bones  are 
placed  and  kept  in  position  than  when  they  are  apart  or  not  kept  at  perfect  rest.  "When 
bones  are  maintained  accurately  in  position  or  are  impacted,  direct  union  ensues  as  in  the 
soft  parts,  but  when  movement  is  allowed,  reparative  material  is  poured  out  around  the 
broken  fragments,  and  the  provisional  callus  of  authors,  or  the  ensheathing  callus  of  Paget, 
is  formed,  which,  acting  as  a  temporary  splint,  keeps  the  bones  in  position  till  they  unite 
by  means  of  the  permanent  callus.  The  best  repair  of  a  fracture  is  the  direct,  and  when 
provisional  callus  exists  some  mobility  of  the  broken  bone  has  been  allowed,  to  a  certainty. 
This  addition  to  our  knowledge  is  due  to  Sir  J.  Paget,  for  until  his  day,  a  provisional 
callus  was  always  looked  upon  as  a  necessary  means  for  the  repair  of  every  fracture.  We 
now  know  it  is  only  present  when  mobility  of  the  fragments  interferes  with  direct  repair, 
and,  in  proportion  to  the  amount  of  provisional  callus,  may  the  extent,  of  mobility  be 
estimated.  [Agnew  believes  that  the  presence  of  ensheathing  and  medullary  callus, 
though  thought  by  some  to  be  exceptional  in  man,  should  be  considered  the  rule.  '  Sur- 
gery,' i,  p.  730.] 

When  a  bone  is  broken,  blood  is  effused,  the  amount  depending  upon  the  degree  of 
injury  to  the  soft  parts  and  the  amount  of  comminution  of  the  bone;  it  is  exceptional  to 
find  blood  between  the  broken  bones.  In  simple  fracture  the  periosteum  may  be  only  torn 
across ;  in  the  comminuted  it  is  more  extensively  injured,  while  in  incomplete  fractures  it 
is  probably  always  entire. 

After  a  simple  fracture  some  slight  inflammatory  exudation  may  be  poured  out  around 
the  broken  hone,  which  in  healthy  subjects  is  very  limited  and  unattended  by  any  consti- 
tutional symptoms.  In  more  complicated  cases  or  in  cachectic  subjects,  the  effusion  may 
be  extensive,  anil  constitutional  symptoms  with  febrile  disturbance  severe.  Under  favor- 
able conditions,  this  inflammatory  material  will  be  absorbed  with  the  effused  blood.  The 
true  reparative  material  is  poured  out  about  the  sixth  or  ninth  day,  and,  when  no  displace- 


1  I  am  indebted  to  a  valued  pupil,  Mr.  W.  II.  Harsant,  for  the  above  description  of  the  splint. 
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ment  exists,  it  will  be  effused  only  between  the  ends  of  the  broken  bones  ;  when,  however, 
the  bones  are  comminuted  it  will  be  more  diffused.  When  they  are  misplaced,  it  will  be 
still  less  defined,  and  when  the  periosteum  is  much  separated  or  torn,  it  will  be  poured  out 
around  the  bones  as  a  provisional  callus.  The  true  reparative  products  are  chiefly  poured 
out  by  the  periosteum  and  endosteum,  though  the  soft  parts  around  at  times  add  their 
quota.  In  the  flat  bones,  the  ossification  of  this  reparative  material  has  a  preliminary 
fibrous  tissue  stage,  and  in  the  long  after  the  blood  has  been  absorbed,  the  cell  infiltration 
passes  on  to  the  formation  of  connective  tissue  or  neoplasm  which  subsequently  ossifies,  in 
rare  cases  passing  through  the  stage  of  fibro-cartilage.  In  children,  it  is  probable  that  the 
cartilaginous  stage  always  precedes  the  osseous,  while  in  adults,  the  bone  is  poured  out  at 
once,  which  is  probably  always  the  case  in  all  rapidly  repairing  fractures. 

Ossification  may  take  place  in  the  periosteal  blastema  or  in  the  endosteal  or  in  both — 
these  points  being  greatly  determined  by  the  relative  position  of  the  broken  ends  of  the 
shaft  of  the  bone  and  the  comminution  of  the  fragments  ;  great  displacement  and  separa- 
tion of  the  fragments  being  bridged  over  or  cemented  together  by  irregular  masses  of 
connecting  bone  tissue. 

When  immobility  of  the  broken  bones  has  not  been  maintained,  the  bone  cement  or 
provisional  callus  will  be  very  extensive.  In  the  ribs  where  it  is  impossible  to  prevent 
movement,  there  is  always  some  ensheathing  callus;  indeed,  Dupuytren's  ring  of  provi- 
sional callus  is  constant.  In  the  clavicle  also  it  is  common.  In  other  bones,  it  will  vary 
with  the  amount  of  movement  that  has  been  allowed  in  their  treatment.  When  the  move- 
ment is  very  great,  the  process  of  ossification  will  not  go  on  kindly,  and  ligamentous  or 
fibrous  union  will  remain,  giving  rise  to  an  ununited  fracture,  and  occasionally  a  false 
joint  is  formed.  (A  splendid  example  of  this  is  represented  in  Fig.  540.)  The  rapidity 
with  which  ossification  or  true  bony  union  is  obtained  in  fracture  depends  much  on  the 
degree  of  immobility  insured  to  the  broken  bones  and  the  constitutional  power  of  the 
patient. 

The  period  in  which  the  several  parts  of  the  reparative  process  are  usually  completed 
after  fractures  of  adult  human  bones  are  reckoned  thus  according  to  Paget : — To  the  second 
or  third  day  after  the  injury,  inflammation  in  and  about  the  parts  ;  thence  to  the  eighth 
or  tenth  seeming  inaction,  with  subsidence  of  inflammation  ;  thence,  to  about  the  twentieth, 
production  of  the  reparative  material,  and  its  gradual  development  to  its  fibrous  or  carti- 
laginous condition  ;  thenceforward  its  gradual  ossification,  a  part  of  the  process  which  is 
most  variable  in  both  its  time  of  commencement  and  its  rate  of  progress,  and  which  is 
probably  rarely  completed  before  the  ninth  or  tenth  week. 

In  open  or  compound  fractures,  repair  goes  on  very  much  in  the  same  way  as 
in  simple,  and  when  they  are  made  simple  by  sealing  the  wound,  precisely  in  the  same 
way.  Wdien  the  wound  is  left  open  and  suppuration  takes  place  in  the  soft  parts  around 
the  broken  fragments,  repair  goes  on  through  granulation,  the  granulation  tissue  subse- 
quently ossifying  and  passing  into  bone-cells  ;  the  process  of  repair  under  these  eircum- 
stan<  e^  being  more  gradual  than  where  the  reparative  material  is  poured  out  between  the 
broken  bones,  and  goes  on  directly  to  ossify. 

At  times  after  a  simple  fracture,  but  more  commonly  after  a  compound,  the  fractured 
bone  inflames,  and,  as  a  result,  the  broken  fragments  die  wholly  or  in  part,  repair  is 
retarded  and  cannot  be  perfected  until  the  necrosed  bone  has  been  east  off  or  removed. 
In  comminuted  compound  fracture,  this  result  is  more  common  than  in  less  complicated 
cases.  In  gunshot  injuries  of  bones  this  comminution  of  the  bone  is  the  chief  point  of 
difference  between  them  and  other  compound  fractures. 

Compound  fractures,  as  a  rule,  require  for  their  repair  three  or  four  times  the  period 
required  in  simple. 

Ununited,  fractures  are  met  with,  when,  from  any  local  or  general  cause,  ossific 
union  is  delayed  or  does  not  take  place  between  the  broken  ends  of  the  bones,  and  in  by 
far  the  bulk  of  cases,  this  is  the  result  of  a  want  of  that  complete  rest  and  quiet  which  is 
so  essential  for  the  ossific  union  of  a  broken  bone.  When  the  ends  of  the  broken  bone  are 
kept  asunder,  ossific  union  is  likewise  sure  to  be  retarded  or  prevented,  and  also  when  any 
muscle  or  fascia  is  placed  between  the  broken  fragments.  In  feeble  cachectic  and  syphi- 
litic subjects  the  same  want  of  repair  may  likewise  be  met  with. 

Failures  in  the  reparative  process  depend  therefore  on  some  failure  in  the  general  power 
of  the  patient,  want  of  care  in  the  local  treatment  of  the  case,  or  on  some  local  cause. 
The  union,  however,  is,  as  a  rule,  simply  delayed. 

Hamilton  calculates  that  such  delayed  union  occurs  once  in  500  cases,  but  this  average 
I  believe  to  be  too  high.    It  is  chiefly  found,  according  to  Norris  ('Amer.  Journ.  of  Med. 
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vScience,'  1842),  in  the  thigh,  leg,  arm,  forearm,  and  lower  jaw.  I  have  seen  it,  however, 
in  the  clavicle  and  in  the  ribs,  and  eases  are  recorded  in  which  it  was  met  with  in  the  spine. 

In  the  majority  of  cases,  the  union  of  the  broken  bones  is  by  fibrous  tissue  which  has 
failed  to  ossify.    In  Prep.  1  11080,  Guy's  Museum,  this  condition  is  well  exemplified,  the 
ends  of  the  bone  being  pointed  and  firmly  joined  by  liga- 
mentous tissue.    The  length  of  this  tissue  varies  in  dif-  Fig.  540. 
ferent  cases.    In  exceptional  instances,  the  ends  of  the 
bone  are  rounded  and  inclosed  by  a  strong  capsular  liga- 
ment, and  thus  a  false  joint  is  formed,  which  is  well  ex- 
emplified in  a  specimen  of  fracture  of  the  forearm  (Guy's 
Museum,  1  1  1  920),  but  still  better  in  that  of  the  humerus 
(Prep.  111085),  (Fig.  540)  in  which  the  ends  of  the  bone 
are  studded  with  fibro-cartilage,  and  complete  movement 
existed. 

In  more  rare  cases  there  is  a  total  absence  of  all  uniting 
medium. 

Treatment. — Regarding  a  large  majority  of  cases  of 
ununited  fracture,  as  examples  of  delayed  union,  due  to 
a  want  of  that  absolute  immobility  of  the  fractured  limb  jp„ise  joint 

which  is  so  essential  for  its  repair,  the  most  essential  point  inSumerua 
to  he  observed   in  treatment  is,  the  application  of  an  prep.  mo9S,  Guy's  Mas. 

absolutely  immovable  apparatus,  which  may  be  found  in 

one  of  the  forms  of  splint  described  as  immovable,  such  as  that  of  starch,  egg  and  flour, 
chalk,  plaster  of  Paris,  or  liquid  glass,  with  gutta-percha,  millboard,  zinc,  or  felt  ;  the 
joints  above  and  below  the  broken  bone  being  included  in  the  apparatus,  while  tonic  con- 
stitutional treatment  is  at  the  same  time  observed. 

When  the  limb  is  thus  firmly  fixed,  rest  and  the  non-use  of  the  limb  is  scarcely  neces- 
sary ;  indeed,  under  certain  circumstances,  the  moderate  use  of  the  limb  seems  to  be 
beneficial,  and  in  several  cases  under  my  care,  repair  seems  to  have  been  hastened  by  such 
a  license.  John  Hunter  saw  the  truth  embodied  in  these  remarks,  having  asserted  in 
17*7  :  "When  the  uniting  process  in  fractures  is  backwards,  the  parts  should  not  be  kept 
at  perfect  rest.  I  have  seen  fractures  of  the  leg  which  would  not  otherwise  unite,  do  so 
after  patients  were  up  on  their  legs,  the  fractured  bones  being  well  supplied  with  iron 
splints,  &c."  (MS.  Lect.).  When  these  means  fail,  the  ends  of  the  bone  may  be  well 
rubbed  together  to  excite  action  before  the  re-application  of  splints,  or  subcutaneously 
scored  with  a  tenotomy  knife,  while  in  still  older  cases  the  bones  may  be  fastened  together 
by  means  of  wire  sutures,  or  drilled  and  secured  with  ivory  pegs,  the  credit  of  this  latter 
suggestion  being  due  to  DiefFenbach.  Dr.  Physick,  of  Philadelphia,  years  ago  (1804) 
suggested  the  introduction  of  a  seton  between  the  ends  of  the  broken  hones,  and  Norris 
reports  that  good  success  has  followed  the  practice,  54  out  of  72  cases  being  successful. 
The  object  of  the  treatment  is  to  excite  local  action  between  the  fragments,  and  when  this 
is  secured,  the  seton  may  be  removed.  With  the  same  view  Malgaigne  introduced 
acupuncture  needles  between  the  bones,  and  Miller  and  M.  Blandin  subcutaneously  scraped 
with  a  tenotomy  knife  the  ends  of  the  bones  or  the  connective  tissue. 

Resection  has  also  been  practised,  and,  according  to  Norris,  with  success  in  thirty- 
seven  out  of  sixty-four  cases.  The  operation,  however,  is  formidable,  and  should  only  be 
undertaken  where  there  is  no  hope  of  minor  measures  being  successful,  the  ends  of  the 
fragments  being  far  apart,  and  the  condition  of  the  limb  such  as  to  render  some  risk  justi- 
fiable to  gain  the  desired  end.  I  have  performed  this  operation  for  ununited  fractures  of 
the  femur  and  humerus  with  excellent  results. 

Dr.  H.  J.  Bigelow,  of  Harvard,  has,  however,  met  with  considerable  success  in  detach- 
ing the  periosteum  for  about  half  an  inch  from  the  extremities  of  the  affected  bone  with 
the  muscles,  taking  off  the  ends  of  the  bones  and  securing  the  resected  portions  together 
by  strong  wire  passed  through  half  the  thickness  of  the  shaft  of  either  fragment ;  the 
periosteal  flaps  may  also  be  united  by  sutures.  The  limb  should  then  be  fixed  on  a  splint. 
The  wire  can  be  left  in  place  without  fear  from  two  to  six  months.  He  cured  ten  out  of 
eleven  cases  where  this  operation  was  performed.  ('American  Journ.  of  Med.  Sciences,' 
1867.)  [Transplanting  a  piece  of  bone  by  placing  it  between  the  fragments  has  been 
proposed.  An  exhaustive  account  of  the  treatment  of  ununited  fractures  will  be  found  in 
Agnew's  Surgery,  vol.  i]. 

li  occasionally  happens  that  a  fracture  which  had  united  becomes  disunited  after  fever, 
scurvy,  or  other  enfeebling  cause,  and  I  have  had  one  very  marked  case  of  this  in  the 
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person  of  a  young  lady  who  had  her  thigh  fractured  abroad,  and  subsequently  became  the 
subject  of  tropical  fever.  In  her  case,  although  the  bond  of  union  completely  gave  way, 
she  subsequently  obtained  a  firm  limb  by  means  of  local  immobility  and  constitutional  tonics. 
These  cases  ought  to  be  classed  with  others  in  which  the  cicatrices  of  burns  or  old  ulcers 
break  down  under  some  enfeebling  influence,  and  heal  under  tonic  and  general  hygienic 
treatment.    In  the  treatment  of  all  these  cases  time  ought  not  to  be  estimated  too  closely. 

[Vicious  union.] — The  deformities  that  folloio  badly  united  fractures  require 
at  times  surgical  treatment,  and,  when  the  surgeon  is  consulted  during  the  first  few 
weeks  of  the  case,  chloroform  should  be  given  and  the  bone  refractured  and  set  in  good 
position — it  being  quite  justifiable  to  employ  considerable  force  to  attain  this  end.  In 
young  subjects,  this  re-fracture  is  rarely  attended  with  difficulty,  while  in  the  adult,  some 
is  usually  found.  CEsterlen  and  Skey  were  strong  advocates  for  this  practice,  the  former 
having  employed  it  up  to  the  twenty-fourth  week,  and  the  latter  on  a  boy,  aet.  1">,  thirteen 
months  after  the  fracture. 

[The  availability  of  subcutaneous  refracture  in  mal-union,  after  imperfectly  treated  frac- 
tures, is  not  properly  estimated  by  the  majority  of  the  profession.  It  is  especially  adapted 
to  angular  deformity  and  shortening  after  fracture  of  the  bones  of  the  extremities. 

The  general  rule  to  govern  the  selection  of  cases  for  refracture  may  be  formulated  some- 
what in  this  wise, — when  the  deformity  is  attributable  to  causes  incidental  to  the  first 
fracture,  but  avoidable  in  the  second,  and  is  of  sufficient  degree  to  interfere  with  perfect 
motion,  or  to  cause  persistent  pain  or  great  unsightliness,  refracture  is  to  be  employed  as 
a  means  of  relief. 

The  period  after  the  injury  that  refracture  may  be  attempted,  varies  from  a  few  days 
or  weeks  to  many  months.  I  have  known  a  badly  treated  fracture  of  the  femur  to  be  re- 
fractured  after  the  lapse  of  more  than  sis  months,  and  the  shortening  to  be  thus  reduced 
from  about  2|  inches  to  about  £  inch.  The  simplicity  of  the  operation,  and  the  ready 
cure,  depending  upon  the  fact  that  the  refractured  bones  are  immediately  set  before  lacera- 
tion of  the  soft  parts  occurs  through  motion  of  the  fragments,  make  the  procedure  justifiable 
in  the  great  majority  of  cases. 

When  the  fracture  is  too  firmly  consolidated  to  allow  replacement  by  mere  bending  ami 
rotation  with  the  hands,  it  becomes  necessary  to  use  some  method  that  gives  a  better 
opportunity  of  utilizing  the  strength  of  the  operator.  Thus,  he  can  make  a  fulcrum  by 
bringing  the  limb  across  the  end  of  a  table,  or  by  placing  a  hard  block  or  pad  under  the 
convexity  of  the  angular  displacement.  Again,  he  can  bind  a  straight  splint  along  the 
limb  from  the  seat  of  fracture  to  or  beyond  the  distal  extremity,  and  thus  control  the  joints 
and  gain  leverage.  At  the  same  time,  by  placing  a  similar  support  upon  the  limb 
above  the  point  to  be  fractured,  he  can  render  the  occurrence  of  fracture  at  a  new  situation 
impossible.  This,  however,  is  probably  never  necessary.  Another  device  of  a  mechanical 
kind  is  a  screw-press  or  clamp,  by  which  great  pressure  can  be  exerted  to  break  down  the 
arch  formed  by  the  angular  union.  These  methods  may  be  assisted  at  times  by  powerful 
extension  which  can  be  made  by  compound  pulleys.    To  obtain  a  firm  hold  on  the  limb 


Fig.  541. 


Method  of  fastening  pulley-rope  to  limb. 


for  the  pulleys,  and  yet  to  distribute  the  pressure  so  as  not  to  bruise  the  tissues,  Dr.  Levis 
has  recently  devised  an  effective  appliance  by  which  to  attach  the  pulley  rope.  It  consists 
of  a  strong  iron  hook,  the  upper  part  of  which  is  attached  to  a  flat  plate  about  seven  inches 
long  and  two  wide.  This  plate  is  slightly  curved  transversely  to  apply  itself  to  the  limb, 
and  is  roughened.  On  the  upper  surface  of  this  plate,  at  each  side,  there  extends  a  serrated 
longitudinal  ridge  in  which  the  cord  attaching  the  plate  to  the  extremity  is  caught  a-  it 
encircles  the  limb. 

Refracture  is  the  best  method  of  correcting  deformity  after  maltreated  fractures,  because 
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Fig.  542. 


it  'jives  relief  without  suppuration,  which  is  liable  to  follow  drilling,  and  almost  certain  to 
result  from  the  operation  of  excision. 

It  may  be  undertaken  whenever  there  is  a  possibility  of  overcoming  the  causes  that  gave 
rise  to  the  deformity  after  the  original  fracture;  and  is  accomplished  by  bending,  either 
alone  or  combined  with  powerful  extension. 

The  time  after  the  fracture,  at  which  it  maybe  attempted,  is  only  limited  by  the  ability 
of  the  surgeon  to  rupture  the  bond  of  union. 

If  the  bone  be  healthy,  there  is  no  danger  of  fracturing  in  any  situation  but  that  of  the 
original  lesion.  The  occurrence  of  erysipelas,  abscess,  necrosis,  or  pyaemia  is  too  rare  to  be 
considered  an  objection  to  the  operation.  Non-union  seldom,  if 
ever  occurs.  The  results  as  to  correction  of  deformity  and  as  to 
usefulness  are  uniformly  satisfactory.1 — J.  B.  R.] 

When  the  bone  has  united  too  firmly  to  permit  of  re-fracture, 
it  should  be  divided  by  a  subcutaneous  section,  or  by  some 
cutting  operation.  Key  did  this  latter  operation  in  the  leg  in  1839 
('  Guy's  Hosp.  Rep.,'  series  i,  vol.  iv),  and  Lister  more  recently 
has  done  the  same  (' Brit.  Med.  Journ.,'  1868).  The  subcuta- 
neous section  should  be  performed  in  a  similar  way  to  that 
adopted  by  W.  Adams  in  dividing  the  neck  of  the  thigh-bone 
with  a  saw  or  chisel. 

These  operations,  however,  are  only  to  be  undertaken  when 
the  local  deformity  is  great  and  the  limb  useless. 

In  the  incomplete  or  green-stick  fractures  of  infancy,  if  the 
bone  be  not  straightened,  strange  deformities  ensue.  In  the 
case  depicted  in  Fig.  542,  such  a  result  was  to  be  seen,  the  bent 
tibia  and  fibula  having  been  much  thickened  by  the  deposition 
of  bone  in  the  concavity  of  the  arch,  the  bone  measuring  across 

J  '  e>  Hyperostosis   after  green- 

lts  centre  six  inches.   It  was  taken  from  a  girl,  twelve  years  old.  sti(.k  fracture. 


SPECIAL  FRACTURES—FRACTURES  OF  THE  UPPER  EXTREMITY. 

Fractures  of  the  cranium  and  spinal  column  have  already  received  attention  ;  those  of 
the  lower  jaw  have  been  described  in  page  422,  and  those  of  the  nose  and  sternum  in 
chapter  xvii. 

Fracture  of  the  clavicle  is  generally  the  result  of  indirect  violence  such  as  a  fall 
upon  the  shoulder,  and  when  of  direct  it  is  usually  compound  or  comminuted.  Hamilton 
and  Gurlt  record  examples  from  muscular  action,  and  1  have  seen  one  in  a  man,  aet.  44 
(who  had  had  syphilis  nine  years  before),  from  simply  lifting  a  heavy  weight  from  the 
ground.  The  bone  broke  near  the  sternal  end  with  a  snap,  and  a  good  recovery  followed. 
The  case  was  brought  under  my  notice  by  Mr.  Couling,  now  of  Brighton,  when  house- 
surgeon  at  Guy's.  The  statistics  of  the  Middlesex  Hospital,  as  compiled  from  the  expe- 
rience of  sixteen  years,  by  Messrs.  Fowler  and  Hulke  ('  Holmes's  System,'  vol.  ii),  prove 
the  clavicle  to  be  more  frequently  broken  than  any  other  single  bone,  the  radius  standing 
next  in  order,  although,  including  fracture  of  the  radius  with  the  ulna,  the  fracture  of  the 
clavicle  stands  second.    Half  the  recorded  cases  occurred  in  children  under  five  years  of  age. 

The  bone,  as  a  rule,  is  broken  about  its  centre,  although  fractures  of  either  extremity 
are  met  with.  The  line  of  fracture  with  rare  exceptions  is  oblique  from  without  inwards, 
and  from  before  backwards:  the  inner  fragment  having  commonly  a  tendency  to  ride 
over  the  outer,  the  outer  falling  downwards  and  backwards. 

The  symptoms  are  generally  well  marked.  There  will  be  inability  to  move  the  arm 
freely,  with  pain  in  the  attempt,  the  patient  supporting  the  arm  of  the  affected  side.  On 
comparing  the  shoulders  of  the  two  sides,  the  joint  on  the  affected  will  be  placed  lower 
and  more  forward  than  on  the  sound,  and,  at  the  same  time,  drawn  nearer  to  the  median 
line  of  the  body,  even  for  an  inch  where  the  displacement  is  great.  On  passing  the  finger 
over  the  broken  bone  some  depression  and  corresponding  elevation  of  the  broken  fragments 
will  be  made  out,  and  when  the  examination  is  made  after  the  expiration  of  days  with  the 
effusion  of  much  solid  material.  Crepitus  can  sometimes  be  detected,  but  it  need  not  be 
looked  for — this  symptom,  with  the  amount  of  displacement,  depending  much  upon  the 
line  of  the  fracture  and  its  situation. 

P  A  more  complete  consideration  of  this  subject  will  be  found  in  my  paper  published  in  the 
Edinburgh  Medical  Journal  for  July  and  August,  1878.] 
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Dr.  R.  Smith,  of  Dublin,  points  out  ('  Treatise  on  Fracture'  1850),  how  in  fractures  of 
the  acromial  end  of  the  bone  between  the  conoid  and  trapezoid  ligaments,  there  is  scarcely 
any  displacement  of  either  fragment  ;  and,  under  these  circumstances,  the  diagnosis  has 
to  be  made  by  the  pain  produced  on  pressure  over  the  broken  point,  and  the  crepitus  educed 
by  the  movement  of  the  bones  in  opposite  directions  through  the  fingers.  He  also  shows, 
how  in  fracture  external  to  the  trapezoid  ligament,  the  inner  fragment  being  drawn 
upwards  by  the  trapezius  muscle,  the  displacement  is  great. 

In  children,  incomplete  fractures  of  this  bone  may  occur  (Fig.  536). 

Fractures  of  the  clavicle  are  sometimes  comminuted  and  compound,  and  occasionally 
complicated  with  some  severe  injury  to  the  vessels  beneath.  In  the  case  of  the  late  Sir 
11.  Peel,  the  accident  was  followed  by  a  pulsating  blood-tumor  which  was  supposed  to 
have  been  due  to  a  rupture  or  laceration  of  some  large  vein,  probably  the  subclavian, 
while  from  the  severe  pain  that  attended  the  injury,  some  of  the  nerves  of  the  brachial 
plexus  were  believed  to  have  been  injured.  Mr.  Erichsen  has  recorded  ('  Brit.  Med. 
Journ.,'  June  7,  1873)  a  case,  in  which  the  subclavian  vein  was  compressed  byafragment 
of  a  broken  clavicle,  and  in  which  amputation  of  the  shoulder-joint  was  performed  on  the 
sixteenth  day,  and  I  have  seen  one  in  which  a  broken  clavicle  was  followed  by  arrest  of 
pulsation  in  the  artery  of  the  corresponding  arm.  At  St.  George's  Hospital,  there  is  a  spe- 
cimen in  which  the  end  of  the  fractured  bone  was  driven  through  the  internal  jugular  vein. 

Fractures  of  both  clavicles  have  also  been  recorded.  1  have  seen  this  more  than  once 
in  children. 

Treatment  Daily  experience  proves  that  fractures  of  the  clavicle  unite  without  any 

treatment,  and,  moreover,  by  palpable  deformity  shows  that  where  treatment  has  been 
employed,  the  union  is  neither  perfect  nor  satisfactory.  Daily  experience  likewise  proves 
that  in  most,  if  not  all  cases  of  fracture  of  the  clavicle,  the  bones  fall  well  into  place  on 
the  patient  assuming  the  recumbent  position.  In  young  ladies,  and  in  others  where  it  is 
a  matter  of  importance  to  prevent  deformity,  this  recumbent  position  in  bed  maybe  main- 
tained for  about  three  weeks  till  union  has  fairly  taken  place  ;  but  children  and  men  will 
rarely  be  found  willing  to  follow  such  a  line  of  treatment,  and  happily  it  is  not  required, 
for  nearly,  if  not  quite  equally  good  results  will  be  secured  by  imitating  what  takes  place  on 
the  patient  assuming  the  recumbent  position,  viz.,  by  fixing  the  lower  blade  of  the  scapula  to 
the  chest,  binding  down  its  angle  to  the  thorax,  and  thus  preventing  the  tilting  forwards 
and  rotation  of  the  bone  through  which  the  deformity  takes  place. 

The  plan  I  have  now  adopted  for  some  years  is,  to  place  a  pad  over  the  blade  of  the 
scapula  below  its  spine,  and  to  bind  the  bone  firmly  to  the  thorax  by  means  of  broad 
strips  of  strapping  obliquely  encircling  half  the  chest  from  the  spine  to  the  sternum,  at  the 
same  time  supporting  the  affected  arm  in  a  sling,  and  drawing  the  hand  upwards  towards 
the  opposite  shoulder.  This  same  method  is  also  advocated  by  Dr.  E.  Hartshorne,  of 
Pennsylvania.1  Whilst  the  strapping  is  being  fixed,  the  scapula  should  be  well  tilted 
backwards  by  elevating  the  arm,  or,  the  patient  should  be  kept  in  the  recumbent  position. 
When  this  practice  cannot  be  followed,  the  elbow  should  be  brought  forward  to  a  point 
below  the  nipple  of  the  affected  side  and  the  hand  drawn  over  the  opposite  shoulder.  Tin- 
old  plan  of  fixing  the  pad  in  the  axilla  and  using  a  figure-of- 
Fig.  543.  eight  bandage  is  of  no  benefit,  and,  moreover,  causes  much  dis- 

comfort to  the  patient. 

The  axillary  pad  of  Desault  is  at  times  serviceable,  ami 
may  be  employed,  being  easily  fixed  by  a  broad  piece  of 
strapping  made  to  encircle  the  shoulder.  In  addition  to  the 
pad,  Professor  Gordon,  of  Belfast  ('Dublin  Quart.,'  1859), 
recoinmends  the  injured  arm  to  be  extended  downwards  and 
firmly  fixed  to  the  body  by  a  bandage,  permanent  extension 
being  kept  up  by  means  of  a  band  fastened  to  tin;  forearm  flexed 
at  right  angles,  and  below,  around  the  perineum  or  upper  part 
of  the  thigh. 

Fractures  of  the  scapula,  probably,  are  always  the  re- 
sult of  direct  violence,  although  a  fracture  of  its  neck  may  be 
produced  by  a  fall  upon  the  shoulder. 

The  body  of  the  bone  may  be  fissured  in  any  direction  (Fig. 
Fracturo  of  scapula.  543),  though  much  displacement  is  rare. 

Prep.  1097:*  Guy-s  Mus.  jn  ^  acc'1(jentj  mobility  of  the  broken  bone  and  crepitus 


['  See  Pennsylvania  Hospital  Reports,  vol.  ii.] 
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may  usually  be  made  out  by  manipulation;  though  in  fat  subjects  and  when  effusion  exists 
the  diagnosis  may  be  difficult. 

TREATMENT. — A  broad  pad  carefully  adjusted  and  kept  in  position  by  means  of  broad 
strips  of  plaster  encircling  half  the  thorax,  the  arm  being  kept  quiet  and  the  elbow  raised 
in  a  sling,  is  usually  sufficient  treatment,  although  a  good  shield  of  gutta  percha  or  felt 
may  be  sometimes  beneficial. 

The  acromion  process  may  be  fractured  across  its  base  or  in  any  other  part,  and,  when 
it  is  so  the  outer  fragment  is  generally  drawn  downwards  with  the  arm,  producing  a  drop- 
ping of  the  shoulder.  The  accident  can  readily  be  made  out,  on  tracing  the  spine  of  the 
scapula  outwards,  by  the  deformity,  the  break  in  the  normal  line  of  the  bone,  and  the  local 
pain,  if  not  by  the  separation  of  the  fragments.  There  is  also  loss  of  power  in  the  arm 
and  alteration  in  its  outline. 

It  should  be  treated  by  raising  the  elbow  by  means  of  a  good  sling  or  bandage,  a  small 
axillary  pad  and  a  circular  bandage  binding  the  arm  to  the  thorax.  The  union,  however, 
is  often  ligamentous,  it  being  impossible  to  keep  the  fragments  of  bone  closely  in  appo- 
sition. 

Fractures  of  the  coracoid  process  are  remarkably  rare.  I  have  seen  but  one  decided 
instance,  and  that  in  a  girl,  ret.  15  or  1G,  the  result  of  a  blow.  There  was  local  pain  and 
crepitus  to  denote  the  injury  with  displacement  of  the  process,  its  point  being  drawn  down- 
wards by  the  biceps  muscle,  and  its  base  projecting.  It  is  more  commonly  associated  with 
dislocation  of  the  humerus. 

Treatment — The  muscles  attached  to  the  process  must  be  relaxed,  the  biceps  by 
flexing  the  forearm,  and  the  coraeo-braehialis  by  drawing  the  arm  forwards  and  inwards. 
In  tli i s  position,  the  arm  should  be  bound  by  a  bandage,  the  bone  itself,  if  possible,  being 
restored  to  its  normal  position  by  manipulation. 

Fractures  of  the  neck  of  the  scapula  or  of  the  glenoid  fossa  must  be  rare.    Sir  A. 
Cooper  described  such  cases,  but  since  Malgaigne  showed  how  the  symptoms  described 
might  be  produced  by  dislocation  of  the  shoulder  with  fracture  of 
the  glenoid  cavity,  some  doubt  has  been  thrown  upon  the  ques-  Fig.  544. 

tion  of  a  simple  fracture  of  the  neck  of  the  bone  ever  occurring. 
[Ashhurst  states  that  fracture  of  the  neck,  as  used  by  Cooper, 
means  fracture  through  the  suprascapular  notch,  and  that  he 
himself  has  seen  such  a  fracture.]    In  Guv's  Museum,  prep. 
109785,  there  is  a  specimen  of  fracture  of  the  neck  (Fig.  .">44). 
and  in  the  Royal  College  of  Surgeons  there  is  a  second,  the  third 
being  recorded  in  Du  Verney,  'Traite  des  Maladies  des  Os,' 
1751.    Sir  A.  Cooper  gives  the  flattening  and  sinking  of  the 
shoulder,  the  prominence  of  the  acromion,  the  elongation  of  the 
arm,  and  the  presence  of  crepitus  as  the  chief  symptoms,  the 
head  of  t lie  humerus  being  felt  in  the  axilla.    He  also  relates 
how  the  arm  may  be  replaced  in  its  normal  position  and  again      Fracture  of  the  neck  of  the 
displaced  on  allowing  the  arm  to  drop,  this  symptom  being  the  scapula, 
chief  one  of  diagnosis  between  the  supposed  accident  and  dis- 
location, but  when  dislocation  of  the  head  of  the  humerus  exists  with  fracture  of  the 
glenoid  fossa,  the  same  symptoms  are  found.     The  subject,  therefore,  requires  further 
elucidation.     In  suspected  cases  of  this  kind  the  elbow  should  be  raised,  in  order  to  press 
the  head  of  the  bone  well  upwards  into  position,  and  kept  there  by  sling  and  bandage. 

I  have  seen  a  case  of  dislocation  of  the  head  of  the  humerus  downwards  and  forwards, 
complicated  with  a  fracture  of  the  lower  portion  of  the  glenoid  cavity,  the  broken  piece 
bein<r  drawn  downwards. 

Fractures  of  the  humerus  form  about  one-seventh  of  all  fractures,  and  are  about 
half  as  frequent  as  fractures  of  the  clavicle  and  scapula  together.  They  are  commonly 
the  result  of  direct  violence,  and  occasionally  of  muscular  action.  They  may  be  divided 
into  fractures  of  the  head  and  tuberosities,  shaft,  and  condyles. 

Fractures  involving  the  head  and  tuberosities  are  usually  the  result  of  a  blow  or  a  fall 
upon  the  shoulder,  although  occasionally  they  follow  falls  on  the  elbow.  In  a  case  that 
came  under  my  care  in  1877  and  died  from  other  injuries,  the  greater  tuberosity  was 
crushed  off  anil  displaced  upwards  from  a  fall  upon  the  shoulder.  This  accident  could 
never  have  been  made  out  during  life.  In  all  cases,  the  direction  of  the  violence  is  an 
important  point  to  discover,  as  by  it  the  surgeon  obtains  the  best  guide  to  the  position  of 
the  fragments  as  well  as  the  nature  of  the  injury. 

When  the  line  of  fracture  follows  that  of  the  anatomical  neck,  it  is  intrascapular ;  and 
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when  it  occurs,  the  head  of  the  bone  may  be  completely  separated  and  left  as  a  foreign 
body  in  the  joint;  yet  such  cases  are  very  rare.  In  others,  such  as  Fig.  5  15  illustrates, 
the  head  is  separated  and  the  tuberosity  fractured  ;  more  commonly,  however,  the  fracture 
is  impacted,  the  lower  fragment  being  either  driven  into  the  head  of  the  bone,  or  the  head 

driven  into  the  neck,  the  greater  tuberosity,  as  a 
rule,  being  broken  (Fig.  545).  Dr.  R.  Smith,  of 
Dublin,  states  that  when  this  accident  exists,  the 
arm  is  shortened,  the  acromion  process  projects, 
the  shoulder  loses  its  rounded  form,  the  shaft  of 
the  humerus  approaches  the  acromion,  and  the 
head  of  the  bone  cannot  be  felt.  When  the  tuber- 
osity is  broken  off',  crepitus  may  be  detected. 

In  18(38,  I  saw  such  a  case  in  a  woman,  set. 
59,  who  had  fallen  on  the  shoulder  nineteen  days 
previously,  the  case  having  been  treated  as  one  of 
contusion.  Shortening  in  the  arm  of  three-quarters 
of  an  inch,  and  a  distinct  prominence  of  bone  with 
thickening  could  be  felt  between  the  acromion  and 
coracoid  processes;  while  the  head  of  the  bone  ro- 
tated freely  in  the  glenoid  cavity.  In  it,  there 
A  good  recovery  took  place  with  permanent  short- 
1865,  in  an  old  man  set.  82,  in  which  good  repair 


R.Ilunerica 


Fracture  of  the 
head  and  tuberosi- 
ties of  the  humerus. 
Poland's  case. 


Greater  Tuberosity 
Impacted  fracture 
of  the  head  of  the  hu- 
merus. 
Prep.  1113«>,  Guy's  Mus. 


was  some  flattening  of  the  deltoid, 
ening.    I  saw  also  a  similar  case  in 
took  place. 

More  commonly  a  fracture  about  the  head  of  the  bone  means  a  fracture  in  the  line,  or 
a  separation  of  the  epiphysis,  the  epiphysis  including  the  head  and  the  tuberosities.  This 

accident  is  generally  the  result  of  a  fall  on  the 
elbow,  and  the  symptoms  of  the  accident  are  tol- 
erably distinct.    The  head  of  the  bone  can  be 
felt  in  its  normal  position,  but  is  not  movable  on 
rotating  the  shaft,  while  the  end  of  the  displaced 
shaft  is  usually  sent  forward.    When  fractured, 
the  bone  presents  a  sharp  edge  and  outline;  but 
when  displaced — an  accident  that  can  only  occur 
in  subjects  under  twenty-one — the  end  of  the 
bone  appears  rounded  and  slightly  convex.    It  is, 
moreover,  drawn  forward  by  the  action  of  the 
pectoral  muscles,  and  made  to  project  beneath  the 
coracoid  process  in  a  marked  and  characteristic 
manner.    In  Fig.  547,  taken  from  a  male  patient 
of  mine,  nst.  1G,  this  is  well  seen. 
When  the  separation  is  complete,  the  displacement  will  be  very  marked.    When  partial, 
it  will  be  equally  characteristic,  but,  in  partial  dislocation  of  the  shaft,  some  mobility  of 
the  head  of  the  bone  will  exist.    In  this  accident  the  shaft  may  be  at  times  replaced  by 
manipulation,  "  but  the  moment  the  parts  are  abandoned  to  the  uncon- 
trolled action  of  the  muscles  the  deformity  recurs." — R.  Smith. 

When  impaction  of  either  fragment  exists,  no  crepitus  will  be  felt 
unless  forcible  movement  be  made,  when  it  may  be  elicited.  Care,  how- 
ever, should  be  observed  in  seeking  for  this  information,  as  a  forcible 
separation  of  the  impacted  bones  is  a  fatal  error.  The  accident  is  gen- 
erally to  be  made  out  by  the  nature  of  the  injury,  the  shortening  of  the 
limb,  the  absence  of  crepitus,  and  the  movement  of  the  head  of  the 
bone  on  making  gentle  rotation  of  the  shaft. 

In  fractures  of  the  anatomical  neck  when  the  head  of  the  bone  is 
driven  into  the  tuberosity  and  shaft,  as  in  all  other  forms  of  impacted 
fracture,  union  will  go  on  if  the  impacted  bones  are  not  displaced  by  mani- 
pulation. The  surgeon,  therefore,  has  only  to  apply  some  simple  splint, 
such  as  an  anterior  and  posterior  or  lateral,  or  Stromeyer's  cushion  (  Fig. 
561),  to  maintain  rest,  and  the  same  treatment  is  applied  in  fracture  or 
Fracture  of  the    separation  of  the  epiphyses  when  the  bones  have  been  replaced.    In  the 

surgical  ueck  of  the  -n  i  .     t-v       r  ,m  i  •  i 

humerus  case  illustrated  in  h  ig.  547,  a  capital  arm  existed. 

Prep.  11073'.  Fracture  of  the  surgical  neck  of  the  humerus  below  the  tuberosities  is, 


Separation  of  shaft  of  Humerus  from  upper 
epiphysis. 


Fig.  548. 
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however,  probablv  the  most  common  form  of  accident,  and  the  line  of  fracture  may  be  trans- 
verse or  oblique  (Fig.  548).  In  it,  when  the  bone  is  broken  above  the  insertion  of  the  pec- 
toral muscle — its  usual  seat — the  lower  fragment  is  drawn  inwards  towards  the  chest, 
whilst  the  upper  fragment  is  drawn  upwards  and  outwards  by  the  muscles  that  are  inserted 
into  t he  tuberosities.  The  bone  projects  forward  or  backward  according  to  the  direction 
of  the  fracture,  the  direction  depending  greatly  upon  that  of  the  force.  The  more  oblique 
the  line  of  fracture,  the  greater  the  deformity.  Impaction  of  the  broken  fragments  may 
occur  in  this  as  in  the  last  fracture,  the  lower  usually  penetrating  the  upper. 

When,  after  a  separation  of  the  upper  epiphysis  or  fracture  through  the  tuberosities  or 
neck  of  the  bone,  the  upper  end  of  the  diaphysis  or  the  lower  fragment  of  the  broken  bone 
is  drawn  inward  and  forward  by  the  pectoral  muscles,  the  case  may  simulate  that  of  dislo- 
cation. The  mistake,  however,  should  not  be  made,  as  in  the  early  period  of  the  accident 
increased  mobility  of  the  bone  and  crepitus  should  be  enough  to  indicate  its  nature  ;  and, 
in  the  later  period  when  the  deformity  produced  by  the  end  of  the  lower  fragment  is  visible, 
the  accident  is  palpable. 

Treatment. — The  nature  of  the  accident  having  been  ascertained  and  the  question  of 
impaction  or  non-impaction  decided,  the  treatment  becomes  simple,  for  in  the  impacted 
fracture  whether  of  the  anatomical  or  surgical  neck,  the  aim  should  be  to  keep  the  impacted 
bones  in  position  and  to  prevent  their  being  loosened  so  that  natural  processes  may  effect 
a  cure  in  a  month  or  six  weeks  with  a  limited  degree  of  deformity;  and,  in  a  non-impacted 
fracture,  the  first  aim  is  to  bring  the  bones  into  as  good  apposition  as  possible,  and  to  keep 
them  there  by  means  of  splints  and  position.  In  doing  this  the  tendency  of  the  fracture 
has  to  be  considered,  which  is  that  the  lower  fragment  is  drawn  inwards  by  the  pectoral 
muscle,  and  the  upper  fragment  outwards  by  the  scapular  muscles.  The  best  plan  to  carry 
out  these  objects  is  to  fix  the  arm  between  any  inside  right  angular  and  outside  straight 
splints,  the  former  extending  from  the  axilla  to  the  wrist,  and  the  latter  to  the  elbow,  the 
two  being  bound  well  together.  It  is  a  dangerous  practice  simply  to  place  the  forearm  in 
a  sling  and  bind  the  arm  to  the  side.  [In  some  cases  this  method  of  treatment  is  very 
efficient  and  much  more  comfortable  to  the  patient,  than  a  splint  extending  up  into  the 
axilla.  The  shoulder  cap  splint  is  usually  of  little  value,  and  merely  serves  to  cover  up 
the  seat  of  injury.]  When  much  injury  to  the  soft  parts  or  any  wound  exists,  it  is  an 
excellent  [dan  to  draw  the  arm  outward  from  the  body  at  half  a  right  angle  and  to  rest  it 
on  the  splint  with  the  forearm  partially  flexed,  care  being  taken  that  the  lower  fragment 
is  not  drawn  too  far  inward,  or  to  bind  it  on  Stromeyer's  cushion. 

At  other  times,  a  good  gutta-percha,  felt,  or  leather  casing,  moulded  to  the  shoulder 
and  arm  is  very  efficient.  Erichsen  advises  a  bent  leather  splint,  the  angle  being  well 
pressed  into  the  axilla,  with  one-half  fixed  to  the  arm,  and  the  other  to  the  thorax. 

In  all  these  cases  the  surgeon  should  explain  to  the  patient  that  some  impairment  of  the 
mobility  of  the  limb  may  be  expected,  and  some  shortening  in  impacted  fractures. 

Fracture  of  the  greater  tuberosity  is  a  recognized  accident,  and  is  usually 
associated  with  dislocation  of  the  humerus  forwards,  the  scapular  muscles  drawing  the 
tuberosity  backward.  Dr.  R.  Smith,  in  his  excellent  work  on  Fractures,  gives  a  descrip- 
tion of  two  of  these  cases.  He  describes  a  remarkable  increase  in  the  breadth  of  the 
articulation,  the  projection  of  the  acromion  and  flattening  of  the  deltoid,  as  the  most 
striking  features  of  the  injury.  He  also  draws  attention  to  the  vertical  sulcus  correspond- 
ing to  the  bicipital  groove,  formed  by  the  head  of  the  bone  on  the  inner  side  and  the  dis- 
placed tuberosity  on  the  outer,  as  one  of  the  characteristic  symptoms. 

Fractures  of  the  shaft  of  the  humerus  are  common,  and  more  readily  made 
out  as  well  as  successfully  treated  than  any  other  fracture.  When  oblique,  they  are  fre- 
quently followed  by  some  degree  of  shortening,  but  this  result  is  of  little  practical  import- 
ance, as  it  interferes  but  slightly  with  the  functions  of  the  hand.  Such  fractures  are  as 
commonly  the  result  of  djrect  as  of  indirect  violence,  muscular  action  being  by  no  means 
an  uncommon  cause.  I  have  already  mentioned  an  instance  in  which  it  occurred  in  a 
man  during  a  marital  embrace,  and  a  second  produced  by  throwing  a  ball.  Lonsdale, 
Malgaigne,  Hamilton,  and  others  have  recorded  similar  instances. 

When  the  fracture  is  transverse,  there  is  no  displacement.  When  oblique,  the  tendency 
of  the  lower  fragment  to  ride  will  depend  upon  the  line  of  the  obliquity  and  its  position. 
When  the  line  of  fracture  is  below  the  insertion  of  the  deltoid,  the  upper  fragment  will 
have  a  tendency  to  be  drawn  outwards  ;  when  above  this  point,  the  upper  fragment  will 
be  attracted  inwards  by  the  pectoral  muscles,  the  lower  fragment  being  drawn  upwards 
and  outwards  by  the  deltoid. 


832 


FRACTURES   OF   THE  HUMERUS. 


Splint  for  fracture  at  the  shaft  of  the 
humerus. 


Pig.  549.  Loss  of  power  in  the  arm,  mobility  of  the  bone,  cre- 

pitus, local  pain,  and  deformity  are  ample  symptoms  to 
indicate  the  accident.  An  error  in  diagnosis  ought 
not  to  occur. 

Treatment — This  is  not  really  difficult,  although 
from  the  fact  that  an  ununited  fracture  is  more  fre- 
quently found  in  this  bone  than  in  any  other,  it  would 
appear  as  if  the  practice  were  less  successful.  In  a 
measure,  this  conclusion  must  be  regarded  as  correct, 
and  I  would  explain  it  by  the  want  of  a  due  apprecia- 
tion of  Boyer's  rule  of  treatment,  viz.,  to  keep  the 
joints  above  and  below  the  broken  bone  in  absolute 
rest ;  for  in  fractures  of  the  arm,  the  common  practice 
of  applying  splints  to  it,  and  allowing  perfect  freedom 
to  the  action  of  the  forearm,  is  to  be  condemned ;  be- 
cause in  moving  the  forearm  the  triceps  and  brachialis 
anticus  with  the  biceps,  have  as  powerful  an  action  upon 
the  humerus  as  upon  the  bones  of  the  forearm. 

In  the  primary  treatment  of  all  fractures  of  the  arm,  it  is  a  wise  and  scientific  practice 
to  keep  the  forearm  at  rest,  which  is  best  done  by  the  application  of  some  angular  splint 
extending  from  the  shoulder  or  axilla  to  the  wrist,  associating  with  it  a  posterior  or  ante- 
rior short  splint  reaching  from  the  shoulder  to  the  elbow  (Fig.  549).  After  about  two  or 
three  weeks  the  angular  splint  may  be  removed,  and  some  immovable  one  applied,  the 
forearm  being  left  free. 

Anv  splints  that  secure  immobility  of  the  broken  bone  after  its  ends  have  been  coapted 
by  manipulation  must  be  regarded  as  beneficial,  and  no  splints  can  do  this  effectually  that 
allows  freedom  of  movement  of  the  forearm.  When  two  lateral  splints  appear  the  more 
adapted  to  keep  the  bones  in  position,  they  must  be  angular,  to  include  the  elbow,  and 
bent  at  a  right  angle. 

The  incomplete  or  green-stick  fractures  of  children  are  well  treated  by  millboard,  gutta- 
percha, or  felt  splint,  after  the  bone  has  been  restored  to  its  normal  position. 

In  putting  up  fractures  of  the  arm,  care  should  be  observed  not  to  press  upon  the 
musculo-spiral  nerve  as  it  winds  round  the  bone,  especially  when  the  line  of  fracture 
corresponds  to  its  position. 

Fractures  involving  the  lower  end  of  the  humerus  whether  transverse 
above  or  vertical  through  the  condyles,  or  both  together;  whether  complicated  witli  sepa- 
ration of  the  epiphysis  or  some  displacement  of  the  bones  of  the  forearm,  are  always  dif- 
ficult to  diagnose  and  to  treat ;  and  wdien  the  joint  is  involved  either  by  the  fracture 
running  into  it  or  by  displacement,  there  is  usually  some  subsequent  imperfection  in  its 
movement. 

Fractures  above  the  condyles  where  the  bone  is  thin  and  expanded,  whether  in  the 
child  or  adult ;  or  separation  of  the  lower  epiphysis  (an  accident  of  early  life)  are  usually 
produced  by  some  fall  upon  the  elbow.  When  the  line  of  fracture  is  oblique  from  behind 
forwards  and  upwards  the  action  of  the  biceps  and  brachialis  anticus  has  a  tendency  to 
draw  the  forearm  with  the  lower  fragment  upward  and  forward.  When  the  line  of  fracture 
is  oblique  from  before  backwards  and  upwards,  the  lower  fragment  of  bone  with  the  bones 
of  the  forearm  is  apt  to  be  drawn  backward  by  the  action  of  the  triceps,  thereby  giving 
rise  to  the  external  appearance  of  a  dislocation  of  the  bones  of  the  forearm  backwards, 
since  there  is  the  same  projection  of  the  olecranon  process  and  hollowness  above  it,  the 
same  projection  of  the  lower  end  of  the  humerus  forwards,  with  the  pressing  forwards  ot 
the  artery  in  both  accidents.  There  is,  however,  this  great  distinction  between  the  fracture 
and  dislocation,  so  well  expressed  by  Sir  A.  Cooper.  In  fracture  there  is,  he  says,  li  the 
removal  of  all  marks  of  dislocation  on  extension,  and  their  return  as  soon  as  extension  is 
discontinued  ;"  crepitus  of  a  marked  kind  is  felt  where  a  fracture  is  present,  and  of  a 
suppressed  kind  where  a  displacement  of  the  epiphysis  exists  ;  whereas  in  dislocation,  no 
crepitus  is  present,  and  there  is  marked  immobility  of  the  bones,  the  bones  of  the  forearm 
and  the  condyles  of  the  humerus  having  lost  their  natural  relative  position.  Malgaigne 
also  pointed  out,  that  in  fracture  there  will  be  a  shortening  between  the  acromion  process 
and  the  internal  condyle,  whereas  in  dislocation  there  will  be  none.  In  fracture,  the 
anterior  projection  of  the  end  of  the  humerus  is  above  the  fold  of  the  elbow,  and  not  so 
broad  or  round  as  in  dislocation,  where  it  is  below  it. 
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Fig.  550. 


Fracture  of  the  condyles  into  the  joint  is  a  grave  accident,  and  likely  to  be 
followed  by  some  stiffness  of  tlie  joint.  It  may  be  oblique  in  any  direction,  the  outer  or 
the  inner  condyle  being  fractured  or  associated  with  a  transverse 
fracture  of  the  bone  (Fig,  550).  The  existence  of  the  fracture 
can  be  made  out  by  manipulation,  the  amount  of  displacement 
varying  with  the  character  of  the  injury.  Crepitus  can  also  be 
detected  by  grasping  one  or  other  condyle  and  moving  the  broken 
fragment,  while  rotation  of  the  radius  often  gives  rise  to  it  when 
the  external  condyle  is  involved.  Flexing  the  ulna  also  pro- 
duces it  when  the  internal  condyle  is  affected. 

All  these  fractures  into  the  elbow-joint  are  rapidly  followed  by 
effusion,  which  often  masks  the  symptoms  and  renders  the  diag- 
nosis difficult  and  uncertain.  Under  these  circumstances  no 
diagnosis  should  be  attempted  until  by  rest  and  cold  applications 
the  effusion  has  been  absorbed  and  a  full  examination  can  be 
satisfactorily  made.  A  few  days  are  usually  enough  for  this 
change  to  take  place.  In  rare  cases,  the  inner  condyle  is  simply 
chipped  off,  the  joint  not  being  implicated. 

Treatment  In  all  these  cases  of  fractures  involving  the  condyles  of  the  humerus 

whether  into  the  joint  or  not,  the  fragments  should  be  brought  into  position  by  extension 
upon  the  forearm  when  needed,  with  manipulation,  and  an  anterior  jointed  rectangular  [or 
obtuse  angled]  splint  applied;  the  upper  half  of  the  splint  being  well  passed  up  the  arm, 
and  the  lower  to  the  wrist.  In  some  cases,  a  posterior  arm  splint  projecting  down  to  the 
olecranon  process  is  of  use,  the  whole  being  well  bound  together  and  to  the  limb.  The 
joint,  as  a  rule,  may  be  left  exposed  for  external  applications.  Some  surgeons  prefer  from 
the  first  an  immovable  casing  of  gutta-percha  or  felt,  while  others,  lateral  leather  or  paste- 
board splints,  but  I  think  it  preferable  to  leave  the  joint  exposed. 


Ricjh  b 
Humerus. 

Comminuted  fracture  of 
the  condyles  of  the  humerus. 
Prep.  1112". 


Fig.  551. 


Bight  humerus. 


Arrest  of  growth  in  the  humerus  after  fracture 
in  early  life. 


Left  humerus. 


In  children,  the  bones  unite  in  about  three  weeks,  and  in  adults,  after  a  month  ;  con- 
sequently all  splints  should  be  removed  at  the  end  of  these  periods,  and  passive  movement 
allowed.  Hamilton,  however,  in  his  great  work  on  Fractures,  states  his  belief,  that 
passive  movement  ought  to  be  commenced  within  seven  days  and  perseveringly  employed 
until  the  cure  is  accomplished.  He  does  not  admit  the  use  of  splints  after  this  period, 
believing  that  the  new  material  has  steadied  the  fragments,  and  that  the  danger  of 
displacement  is  but  little,  while  the  prevention  of  anchylosis  demands  early  and  continued 
motion. 

After  fracture  of  the  humerus  as  of  other  bones,  arrest  of  growth  may  follow.    I  have 
seen  such  an  arrest  of  growth  in  the  humerus  of  a  woman,  to  the  extent  of  three  and  a 
half  inches,  after  a  fracture  of  the  shaft  which  occurred  when  she  was  about  eight  years 
53 
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of  age  (Fig.  551).  I  have  also  recorded  ('Guy's  Hosp.  Rep.,'  1862)  a  case,  in  which 
with  a  stiff  shoulder-joint,  the  humerus  was  five  inches  shorter  than  its  fellow,  in  a  woman 
let.  30,  the  shortening  having  followed  some  injury  to  the  upper  part  of  the  bone  during 
infancy.  In  the  first  case,  the  arrest  of  growth  was  probably  due  to  some  injury  to  the 
nutrient  artery  of  the  bone,  in  the  second,  to  injury  to  the  epiphysial  cartilage  at  the 
upper  part  of  the  shaft. 

Fractures  of  the  bones  of  the  forearm  These  form  about  two-fifths  of  all 

the  fractures,  half  the  cases  consisting  of  fracture  of  the  radius  alone,  a  fourth  of  fracture 
of  the  ulna  including  the  olecranon  process,  and  the  remaining  fourth  of  the  two  bones 
together ;  f  racture  of  the  radius  and  ulna  together  being  about  equal  in  frequency  to  that 
of  the  clavicle. 

Fracture  of  the  radius  may  take  place  at  its  head,  neck,  shaft,  or  lower  end. 
When  of  the  neck  or  shaft,  and  transverse,  the  fragments  of  bone  are  usually  loose,  yield- 
ing on  manipulation  a  distinct  crepitus,  the  head  of  the  bone  being  felt  not  to  rotate  in 
its  position  ;  but,  when  the  head  of  the  bone  is  fissured  longitudinally  no  such  symptoms 
will  be  present.  Fractures  of  the  lower  end  of  the  bone  are  of  a  very  variable  nature  ;  a 
large  number  of  them  are  impacted,  the  compact  shaft  of  the  bone  being  driven  into  tin: 
cancellated  carpal  extremity.  When  impaction  does  not  exist,  it  is  from  comminution  of 
the  lower  fragment. 

In  a  case  of  injury  to  the  right  upper  extremity  in  a  man  aet.  30  complicated  with  brain 
mischief  which  came  under  my  care  in  1877,  there  was  an  impacted  Colles's  fracture  of 
the  right  radius  and  a  vertical  fracture  of  the  head  of  the  same  bone  into  the  joint.  He 
had  evidently  fallen  from  a  height  upon  his  right  hand  and  head. 

Fractures  of  the  lower  extremities  are  generally  the  result  of  a  fall  upon  the  hand,  and 
are  very  common.  Fractures  of  the  shaft  or  neck  may  be  produced  in  the  same  way,  hut 
are  more  commonly  caused  by  direct  violence. 


Fig.  552. 


Fig.  553. 


Colles's  fracture  of  lower  end  of  radius  and 
displacement  backwards.  Dorsal  view.  From 
Dr.  R.  W.  Smith. 


Fracture  of  radius  and  displacement  backwards. 
Side  view.    From  Dr.  R.  \V.  Smith. 


Fig.  554. 


Fractures  of  the  lower  end  have  always  been  of  special  interest.  Colles,  of  Dublin, 
first  described  them  in  1814  ('  Edin.  Med.  and  Surg.  Journal'),  and  such  injuries  are  now 
generally  known  as  Colles's  fracture.  Dr.  R.  W.  Smith  has  also  done  much  to  draw 
attention  to  their  nature  in  his  work  on  fractures  where  he  explains  the  characteristic 
deformity  by  muscular  action.  Figs.  552—3  show  the  appearance  of  the  wrist ;  with  dis- 
placement of  the  broken  end  and  hand  backwards  ; 
Fig.  554  shows  displacement  forwards.  Callender, 
however,  more  recently,  in  an  able  paper  ('  St.  Barth. 
Rep.,'  1865),  has  shown  that  Voillemier,  Malgaigne, 
and  Nelaton's  views  are  the.  more  correct,  and  that  im- 
paction rather  than  muscular  action  is  the  true  explana- 
tion of  the  deformity. 

"  The  radius  is  first  broken,  then,  by  the  momentary 
continuance  of  the  force  in  the  direction  of  the  falling 
body,  forwards  and  outwards,  the  shaft  is  driven  into 
the  carpal  end,  burying  itself  chiefly  from  the  dorsal 
surface  towards  the  palm,  and  towards  the  outer  or  the  inner  side.  In  a  great  number  of 
cases  this  impaction  so  fixes  the  fragments  that  they  cannot  be  unlocked,  and  the  deformity 
is  permanent." — Callender.  The  thirty-six  specimens  of  fracture  of  the  lower  end  of  the 
radius  which  the-museums  connected  with  the  London  schools  of  medicine  contain,  clearly 
manifest  that  the  cause  of  each  deformity  is  the  impaction  of  the  proximal  in  the  distal 
portion  of  the  broken  bone. 

The  fracture  is  usually  placed  about  half  an  inch  or  an  inch  above  the  wrist-joint,  and 
the  lower  fragment  or  epiphysis  is  displaced  backwards.  It  is,  moreover,  so  displaced  that 
the  articular  facet  instead  of  looking  downwards,  forwards,  and  inwards  is  made  by  rota- 


Fracture  of  radius  and  displacement  for- 
wards.   From  W.  Smith. 
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Fig.  555. 


Prep.  11182°. 


Fractured  end  of  radius. 
Prep.  1118-°. 


tion  to  look  downwards,  backwards,  and  outwards.  The  outer  side  of  the  fracture  towards 
the  styloid  process  is  rotated  more  than  the  inner,  the  strong  ligaments  uniting  this  with 
the  ulna  holding  the  bone  more  in  position.  On  this 
account  the  lower  fragment  is  often  also  broken  ver- 
tically, giving  rise  to  greater  deformity  as  well  as  to 
shortening  of  the  bone  on  its  outer  border.  In  some 
cases,  the  end  of  the  bone  is  comminuted  (Guy's 
Museum,  111932),  and  Fig.  555  illustrates  a  case  of 
fracture  of  both  radii  from  a  fall  on  the  hands. 

The  diagnosis  of  this  accident  is  not  difficult ;  in- 
deed, the  aspect  of  the  wrist  may  be  said  to  be  cha- 
racteristic. "  The  posterior  surface  of  the  limb," 
wrote  Colics,  "  presents  a  considerable  deformity  ;  for 
a  depression  is  seen  in  the  forearm,  about  an  inch 
and  a  half  above  the  end  of  the  bone,  whilst  a  consid- 
erable swelling  occupies  the  wrist  and  metacarpus  ; 
indeed,  the  carpus  and  base  of  the  metacarpus  appear  to  be  thrown  backwards  so  much,  as, 
on  first  view,  to  excite  a  suspicion  that  the  radius  has  been  dislocated  forwards.  On  view- 
ing the  anterior  surface  of  the  limb  we  observe  a  considerable  fulness  as  if  caused  by  the 
flexor  tendons  being  thrown  forwards  ;  this  fulness  extends  upwards  to  about  one-third  of 
the  length  of  the  forearm,  and  terminates  below  at  the  upper  edge  of  the  annular  ligament 
of  the  wrist.  The  extremity  of  the  ulna  is  seen  projecting  towards  the  palm  and  inner 
edge  of  the  limb."  The  amount  of  deformity  turns  upon  the  amount  of  displacement  of 
the  broken  fragments.  There  will  be  pain  in  the  part,  increased  by  pressure  on  the  seat 
of  fracture  and  about  the  internal  lateral  ligament  :  the  movement  of  the  joint  being 
rendered  impossible.  On  feeble  movement  of  the  hand,  the  head  of  the  radius  will  be  felt 
to  rotate,  the  fracture  being  commonly  an  impacted  one  ;  crepitus  will  either  be  absent  or 
very  indistinct,  and  can  only  be  well  brought  out  by  loosening  the  broken  bones — a  very 
questionable  proceeding,  especially  in  old  subjects. 

Treatment  In  all  fractures  of  the  radius,  it  is  essential  to  keep  the  hand  at  rest, 

and,  as  a  consequence,  all  splints  should  extend  at  any  rate  down  to  the  base  of  the  fingers. 
In  fractures  of  the  neck  or  shaft,  the  elbow  should  be 
bent  at  right  angles  and  the  hand  held  midway  between 
pronation  and  supination ;  two  well-padded  broad 
splints  extending  down  to  the  fingers  being  firmly  fixed 
on  by  strapping,  broad  bands,  or  a  roller  (Fig.  556). 
When,  as  in  fractures  of  the  shaft,  there  is  a  disposition 
for  the  fragments  to  fall  inward,  some  extra  pad  may  be 
employed. 

The  splints  should  be  removed  after  three  weeks, 
and  freedom  given  to  the  hand,  movement  of  the  mus- 
cles being  encouraged  ;  shorter  splints  or  some  immov- 
able apparatus  should  also  be  substituted  down  to  the  wrist  whilst  union  is  being  consoli- 
dated.   Lateral  pressure  of  the  bandages  must  always  be  avoided. 

In  fractures  of  the  lower  extremity  of  the  radius  the  old-fashioned  pistol-shaped  splint 
is  still  in  favor  with  some,  its  object  being  to  keep  the  hand  and  wrist  adducted,  and 
thereby  to  counteract  the  deformity  that  so  commonly  attends  this  form  of  fracture.  Some 
surgeons,  and  more  particularly  the  American,  apply  it  to  the  palmar,  and  others,  including 
Nelaton,  to  the  dorsal  aspect,  with  a  shorter  second  splint.  I  am  no  believer  in  its  vir- 
tues, for  if  the  fracture  be  impacted,  and  the  fragments  are  not  loosened,  it  is  useless,  as 
union  has  only  to  go  on  between  the  impacted  fragments  for  a  cure  to  be  effected  ;  and 
when  the  fragments  are  loosened  and  the  bones  brought  into  apposition  by  extension  and 
manipulation,  the  pistol  splint  is  not  wanted,  indeed,  it  is  probably  injurious,  causing  dis- 
placement of  the  broken  bones.  A  well-padded  broad  anterior  splint,  reaching  to  the 
roots  of  the  fingers,  with  a  dorsal  splint,  answers  every  purpose,  the  wants  of  the  individual 
case  determining  the  amount  and  position  of  the  extra  padding. 

Dr.  Gordon,  of  Belfast,  has  recently  introduced  a  splint  that  has  found  favor.  It 
"  consists  of  the  body,  the  ulna,  and  bevelled  portions,  with  a  curved  back  splint.  (Fig. 
558.)  The  lower  end  of  the  ulnar  portion  is  curved  forwards  and  hollowed  to  receive  the 
inner  border  of  the  flexed  hand,  with  a  slit  for  the  carpal  strap.  The  bevelled  portion 
is  sceured  to  the  body  of  the  splint  nearly  half  an  inch  internal  to  its  margin  ;  it  is  cut 
off  obliquely  from  without  inwards  and  from  below  upwards  ;  it  is  applied  to  the  palmar 


Spliuts  for  fracture  of  forearm. 
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Fig.  557. 


Dr.  Gordon's  splint  for  Collcs's  fractn 


surface  of  the  upper  fragment,  which  it  is  its  office  to  fix.  The  lower  end  of  the  back 
splint  is  much  curved  forwards.  This  curve,  with  a  thick  pad,  is  necessary  to  enable  it 
to  press  the  base  of  the  metacarpus,  the  carpus,  and  the  lower  end  of  the  lower  fragment 
well  forward?  for  the  restoration  of  the  natural  aspect  of  the  carpal  surface  and  the 

concavity  of  the  radius."  (P.  24,  '  Gordon 
on  Fractures  of  Radius,'  &c,  1875.)  Col- 
les's  fracture,  according  to  Dr.  Gordon, 
being  "  caused  by  the  fall  upon  the  palm 
of  the  hand,  the  fall  forcing  the  hand 
backwards,  putting  the  anterior  carpal 
ligaments  and  flexor  tendons  violently  on 
the  stretch,  wrenching  off  by  the  'cross- 
breaking  strain'  the  lower  end  of  the 
radius,  tilting  it  backwards,  with  altera- 
tion of  the  aspect  of  its  carpal  surface, 
and  the  bearing  of  the  carpus  upon  it, 
leaving  a  gap  between  the  fragments  in 
front"  (p.  14). 

The  forearm  should  be  well  supported  by  a  sling.  [Some  important  remarks  on  the 
treatment  of  this  fracture  will  be  given  a  little  further  on.] 

After  this  form  of  fracture,  the  wrist-joint  rarely  recovers  its  normal  movement,  some 
deformity  permanently  remaining,  and  of  this  the  patient  ought  to  be  warned.  I  have 
recc  ntly,  however,  had  under  care  (June,  1878)  a  case  of  double  compound  Colles's  frac- 
ture, in  which  a  recovery  took  place  without  any  deformity. 

Fractures  of  the  ulna  are  almost  always  the  result  of  direct  violence,  the  middle 
and  lower  parts  of  the  shaft — the  thinner  portions — usually  suffering.  In  these  cases, 
there  is,  as  a  rule,  little  displacement,  and  when  it  exists  it  is  of  the  lower  fragment.  On 
manipulation,  crepitus  is  usually  present  with  local  pain.  Fracture  of  the  olecranon  pro- 
cess is  a  very  frequent  accident  from  a  fall  or  blow  upon  the  elbow,  or  a  sudden  action  of 
the  triceps.  In  it,  there  is  always  more  or  less  displacement  of  the  end  of  the  process, 
and  the  smaller  the  piece  the  greater  the  displacement,  the  base  of  the  process  being  held 
well  in  position  by  the  fascia  covering  the  bone  and  the  periosteum.  Fracture  of  the 
coronoid  process  (Guy's  Museum,  1119'-'5),  with  or  without  dislocation  of  the  ulna  back- 
wards has  also  been  described ;  though  very  rare.  In  the  case  from  which  Fig.  559  was 
taken,  it  co-existed  with  fracture  of  the  head  of  the  radius.  The  styloid  process  of  the 
ulna  may  likewise  be  broken  and  displaced  forwards  or  backwards,  and  is  generally  caused 
by  a  fall  upon  the  hand. 

Treatment  In  fractures  of  the  shaft  the  treatment  is  simple,  the  radius  acting  as  a 

splint  and  preventing  shortening.  The  surgeon  has  only  to  see  that  the  broken  bone  is 
kept  quiet,  and  that  the  fragments  are  in  position.  This  is  well  done  by  means  of  well- 
padded  anterior  and  posterior  splints,  the  hands  being  fixed  in  a  position  midway  between 
pronation  and  supination. 

In  fractures  of  the  coronoid  process,  the  forearm  should  be  kept  flexed  to  relax  the 
brachialis  anticus  muscle  which  is  inserted  into  it  [into  its  base];  and  in  fractures  of  the 
olecranon,  nearly  straight,  to  relax  the  triceps,  through  which  the  separation  of  the  frag- 
ments takes  place.  The  splint  may  be  strapped  on  or  fixed  by  strapping,  and,  in  severe 
cases,  an  immovable  apparatus  is  advisable. 

Some  separation  of  the  fragments  very  frequently  remains  after  fracture  of  the  olecranon, 
which  increases  when  the  arm  is  used  to  soon,  the  power  of  the  arm  being  consequently 
weakened.  Passive  movement  of  the  arm,  however,  should  always  be  permitted  about 
five  weeks  after  the  accident,  all  violent  efforts  being  condemned. 

Fracture  of  both  radius  and  ulna  occurs  about  as  frequently  as  fracture  of  the 
ulna  alone,  but  not  a  quarter  so  often  as  fracture  of  the  radius.  Direct  violence  is  the 
usual  cause,  a  fall  upon  the  hand  being  more  commonly  followed  by  fracture  of  the  radius 
than  of  the  two  bones. 

Malgaigne  has  recorded  instances  of  this  accident  from  muscular  action.  In  infants, 
the  "  green-stick'1''  or  "  incomplete"  fracture  of  both  bones  is  not  infrequent. 

The  fracture  may  be  transverse,  oblique,  or  comminuted,  and  the  displacement  ol  the 
fragment  may  vary  vastly  according  to  the  direction  and  violence  of  the  force  which 
produced  it. 

These  fractures  are  readily  made  out,  and  not  often  difficult  to  manage,  although  at 
times  the  surgeon's  ingenuity  is  taxed  to  prevent  deformity. 


COMPOUND   FRACTURES   OF   ARM   AND  FOREARM. 


837 


Radius  and  ulna  con- 
solidated alter  fracture. 
Prep.  1119-°. 


[Treatment.] — Under  all  circumstances,  the  forearm  should  be  flexed,  and  the  hand 
kept  in  the  semi-prone  position  [to  keep  the  radius  and  ulna  apart  and  prevent  union  by  callus 
between  them].  Two  wide  splints  should  be  employed,  well  padded,  broad,  and  coming 
down  to  the  roots  of  the  fingers,  the  surgeon  so  arranging  his  pads  as  to  prevent  deformity 
and  to  neutralize  the  peculiar  tendency  of  the  fracture.  When  the  parts  are  bandaged 
too  tightly,  the  bones  may  be  pressed  together  and  consolidation  takes  place  as  a  whole, 
with  consequent  loss  of  motion,  or  the  two  bones  may  be  braced  together  by  some  bony 
isthmus  (Fig.  558).  Under  all  circumstances,  the  fracture  should  be  put  up  with  the 
hand  supinated  [or  semi-pronated]  the  dorsal  splint  being  first  applied 
and  then  the  palmar,  the  forearm  being  semi-flexed.  When  fracture 
of  the  radius  and  ulna  takes  place  above  the  wrist-joint,  the  symp- 
toms may  simulate  those  of  dislocation  ;  but  the  greater  mobility  of 
the  lower  ends  of  the  bones,  crepitus,  and  local  pain,  ought  to  forbid 
the  error  being  acted  upon. 

Fracture  of  the  carpal  bones  can  only  occur  from  direct 
violence,  some  crushing  force  being  the  usual  form.  It  may  be  diffi- 
cult to  diagnose,  as  the  same  force  that  produced  the  fracture  to  a 
certainty  will  have  injured  the  soft  parts  around  the  bones.  Happily, 
however,  the  treatment  of  any  severe  injury  to  the  wrist  should  be 
such  as  will  serve  for  all;  for  the  application  of  an  anterior  splint,  as 
well  as  cold  lotions  and  absolute  rest  of  the  injured  part,  ought  always 
to  be  observed  in  all  clear  as  in  doubtful  cases,  and  with  these  a  good 
result  may  generally  be  secured. 

Fracture  of  the  metacarpal  bones  is  not  rare.  It  is  com- 
monly caused  by  some  blow  when  fighting  or  other  form  of  direct 
violence.  It  is  rarely  complicated  with  any  displacement.  In  young 
subjects,  the  head  of  the  bone  or  epiphysis  may  be  displaced.  It  should  be  treated,  as  all 
fractures,  "  with  brains,"  the  pads  and  splints  being  so  applied  as  to  fulfil  the  wants  of 
the  individual  case.  In  the  majority,  a  simple  pad  placed  on  the  palm  with  an  anterior 
splint  may  be  sufficient.  In  one  case,  Malgaigue's  plan  of  placing  a  thick  compress  under 
the  head  of  the  bone,  and  a  second  over  the  dorsal  projection  with  two  broad  splints  across 
the  hand  may  be  called  for.  In  another,  Sir  A.  Cooper's,  of  binding  the  flexed  fingers 
over  a  ball,  may  fulfil  the  necessary  requirements  ;  but,  as  a  rule,  an 
anterior  splint  and  palmar  pad  carefully  adjusted,  supplies  every  want 
and  is  sufficient,  the  surgeon  remembering  that  the  palmar  surfaces  of 
these  metacarpal  as  well  as  phalangeal  bones  are  concave. 

Fracture  of  the  phalanges  is  usually  compound,  although  it 
may  be  simple  and  is  easily  diagnosed  and  readily  treated.  A  simple 
anterior  splint  is  all  that  is  required,  a  dorsal  being  rarely  called  for; 
a  piece  of  wood  serving  for  the  purpose,  though  a  thin  piece  of  per- 
forated zinc  is  preferable.  The  splint  should  be  fixed  on  witli  strapping, 
a  coating  of  the  compound  tincture  of  benzoin  rendering  all  firm  and 
immovable. 

In  compound  fracture  into  the  elbow-joint,  when  the  parts  are 
much  injured,  excision,  probably,  is  the  wisest  step  to  adopt,  as  by  it 
convalescence  is  hastened,  and  a  good  arm  with  a  movable  joint,  as  a 
rule,  given  ;  whereas  a  recovery  by  natural  processes  without  operation, 
will  probably  end  with  anchylosis  after  a  tedious  process  of  suppuration. 
When  the  injury,  however,  is  not  severe  and  the  patient  young,  exci- 
sion is  not  called  for,  a  recovery  with  a  movable  joint  being  possible. 

I  have  liad  several  excellent  examples  of  this  under  my  care  during  the  last  few  years. 
In  aged  subjects,  however,  amputation  may  be  required  ;  and  in  the  one  from  which  the 
preparation  (Fig.  559)  was  taken,  such  a  step  was  demanded.  The  drawing  illustrates  an 
uncommon  form  of  accident — comminuted  fracture  of  the  head  of  the  radius  and  fracture 
of  the  coronoid  process. 

Compound  fractures  of  the  arm  and  forearm  ought  to  be  treated  upon  the 
sanie  principles  as  the  simple,  that  is,  when  the  injury  is  not  sufficient  to  necessitate  am- 
putation or  excision,  the  bones  should  be  brought  into  apposition,  and  kept  there  by 
means  of  splints  interrupted  or  not,  the  wounds  being  covered  either  by  lint  soaked  in 
blood,  or,  by  what  is  better,  the  compound  tincture  of  benzoin.  It  may  be  added,  that 
the  injury  should  indeed  be  great  to  necessitate  amputation,  it  being  justifiable  to  incur 


Fig.  559. 


Fracture  of  the  coro- 
noid process  ami  head 
of  radius,  produced  by 
a  fall  upon  the  elbow  ; 
taken  from  a  woman, 
set.  70. 
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some  extra  risk  to  save  the  hand.  [The  fracture  box  with  bran,  as  hereafter  described, 
is  often  invaluable.] 

In  a  severe  case  of  compound  comminuted  fracture  of  the  humerus  caused  by  the  pas- 
sage of  a  rifle  bullet  through  the  bone  in  a  young  man,  which  came  under  my  care  at  Guy's, 
good  success  attended  the  immediate  sealing  of  the  wound  with  benzoin,  as  well  as  the 


Fig.  560. 


Fig.  561. 


Compound  disloca- 
tion of  ulna  and  dis- 
placement of  shaft  of 
radius  from  its  lower 
epiphysis. 


Stromeyer's  cushion  (from  Mac  Cormac).    With  straps  applied. 

application  of  the  splint.  The  man  left  the  hospital  in  three  months 
with  a  firmly  united  bone  and  a  good  sound  arm.  In  such  a  case  as 
that  represented  in  Fig.  560,  where  displacement  of  the  lower  epi- 
physis of  the  radius  and  dislocation  of  the  ulna  existed,  amputation 
was  demanded. 

I  have  little  to  add  to  what  has  already  been  given  in  the  way  of 
treatment  of  compound  fracture  of  the  humerus  beyond  an  allusion  to 
Stromeyer's  cushion,  which  commends  itself  to  attention  as  much  by  the  eminence  of  its 
advocate  as  by  its  usefulness.  It  was  introduced  to  our  notice  by  Mr.  AVilliam  Mac 
Cormac  (Fig.  561). 

The  cushion  may  be  described  as  triangular  and  wedge-shaped.  At  its  thickest  end  it 
measures  four  inches  in  depth,  and  from  this  point  gradually  thins  down  for  a  length  of 
fourteen  or  fifteen  inches.  The  elbow  rests  on  the  thick  end,  while  the  thin  rests  on  the 
side  of  the  chest.  The  cushion  is  readily  fastened  in  its  place  by  a  tape  round  the  neck 
and  the  body ;  and  when  this  simple  apparatus  is  applied,  the  arm  rests  beautifully  sup- 
ported and  in  excellent  position.  Whilst  lying  in  bed,  nothing  beyond  the  ordinary  dress- 
ings are  required  for  the  wound,  and,  if  the  patient  has  to  be  transported  from  one  place  to 
another,  or  is  fit  to  walk  about,  this  can  be  arranged  with  the  utmost  facility,  as  cushion, 
arm,  and  all  can  be  bound  by  a  broad  bandage  to  the  body,  and  thus  form  an  immovable 
whole.  Stromeyer  considered  this  cushion  to  be  "  the  most  valuable  appliance  he  had  in- 
vented during  his  life."  I  have  used  it  for  fracture  and  dislocation  of  the  humerus  and 
shoulder-joint  disease,  with  great  advantage,  and  have  adapted  straps  to  it  to  hold  the  arm 
and  forearm  in  position. 

Compound  dislocation  and  fracture  of  the  phalangeal  joints  require  a 
distinct  consideration,  and  the  slight  constitutional  symptoms  which  such  injuries  induce, 
enable  the  surgeon  to  treat  them  on  purely  local  considerations. 

To  dwell  on  the  importance  of  the  integrity  of  the  hand  as  a  whole,  or  to  adduce  argu- 
ments to  show  the  necessity  of  saving  as  much  as  possible  of  the  thumb  and  fingers  is 
unnecessary,  since  these  rules  of  practice  are  now  acknowledged ;  yet  such  have  their 
limit,  as  anchylosis  of  some  of  these  joints  may  prove  an  impediment  rather  than  an  ad- 
vantage to  the  free  use  of  the  hand,  and,  while  a  stiff  finger  to  a  man  in  one  business  may 
be  most  detrimental,  in  another  if  bent  it  may  be  of  service. 

With  the  thumb,  however,  the  above  rule  may  be  considered  absolute,  and  an  attempt 
should  invariably  be  made  to  save  the  joints  and  as  much  as  possible  of  the  injured  parts; 
it  being  often  better  in  compound  fractures  to  leave  the  bone  to  granulate  than  to  remove 
it,  for  the  use  which  may  be  made  of  the  stump  of  a  thumb,  or  of  one  fixed  by  anchylosis 
can  only  be  appreciated  by  those  who  have  been  fortunate  enough  to  witness  such  instances. 

With  the  fingers,  this  rule  will  not  hold  so  good,  since  it  often  happens  that  the  loss  of 
a  finger  will  be  found  of  less  inconvenience  than  a  stiff  one.  In  a  general  pojnt  of  view, 
a  stiff  metacarpophalangeal  joint  to  a  laboring  man  is  an  impediment,  while  to  a  gentle- 
man it  may  be  of  service,  and  at  the  same  time  preserve  the  comeliness  of  the  part.  A 
stiff  first  phalangeal  joint  will  be  most  prejudicial  in  some  trades,  while  in  others  it  is 
of  slight  importance.  A  stiff  joint  between  the  extreme  phalanges  is  rarely  of  much 
moment. 
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The  patient,  however,  should  be  consulted  by  the  surgeon  in  all  these  cases,  and  the 
treatment  moulded  to  the  wants  of  the  individual;  since  a  position  that  may  be  good  for 
one  may  be  bad  for  another,  and  no  one  position  is  applicable  to  all.  It  is  too  common  to 
find  men  applying  at  London  hospitals  to  have  fingers  removed  that  have  been  saved  but 
fixed  at  bad  angles ;  the  stitf  finger  being  an  impediment  to  the  free  performance  of  their 
trade. 

In  compound  fractures  and  dislocations  of  the  thumb,  loose  fragments  of  bone  should 
be  removed  and  joints  excised;  as  much  as  possible  of  the  soft  parts  should  be  saved,  and 
the  wound  left  to  natural  processes  for  repair.  To  amputate  a  thumb  for  injury  ought  to 
be  a  v  ery  rare  operation.  In  these  injuries  to  the  fingers  the  same  principles  of  practice 
should  be  adopted,  although  modified  by  the  wants  of  the  individual  case.  To  save  a 
finger,  and  to  amputate  it  months  after  on  account  of  some  stiffness  of  joint  or  malposition 
is  to  waste  time.  When  a  joint  has  been  opened,  and  anchylosis  must  be  looked  for  after 
a  natural  recovery,  the  propriety  of  making  the  attempt  should  be  discussed  before  the  prac- 
tice is  decided  upon,  when,  if  the  decision  be  in  favor  of  a  conservative  practice,  the  injured 
parts  should  be  adjusted  and  fixed  by  means  of  a  splint  in  the  most  favorable  position. 

In  most  subjects,  the  straight  is  a  forced  and  inconvenient  position,  and  not  that  ever 
assumed  by  nature,  witli  the  hand  at  rest.  The  best  is  the  slightly  bent,  when  the  thumb 
and  fingers  can  touch  at  their  tips,  or  that  which  the  hand  naturally  assumes  when  at  rest. 
In  exceptional  cases,  however^  exceptional  position  maybe  required.  I  have  for  years 
acted  uiion  this  principle,  and  always  with  advantage. 

The  best  splint  for  fingers  is  a  piece  of  perforated  zinc.  It  is  thin,  and  can  be  bent  to 
the  required  curve  without  trouble,  as  well  as  readily  fixed  on  with  strapping  or  lint 
saturated  in  tincture  of  benzoin. 

FRACTURES  OF  THE  LOWER  EXTREMITY. 

Fractures  of  the  pelvis  as  of  the  cranium,  spine,  and  thorax,  are  of  importance, 
inasmuch  as  the  visceral  contents  are  involved,  but  when  no  such  complication  exists,  the 
injury  is,  comparatively,  not  dangerous. 

Fracture  and  dislocation  of  the  bones  commonly  occur  together,  and  may  be  regarded 
as  alike  in  a  clinical  point  of  view. 

The  anterior  portion  of  the  crest  of  the  ilium  is  not  rarely  broken  from  direct 
violence,  and  the  accident  is  not  serious.  Rest  in  bed  to  keep  t  ie  abdominal  muscles 
quiet,  and  the  application  of  a  pad  with  strapping,  or  a  broad  pelvic  belt  when  displace- 
ment exists,  are  the  ordinary  surgical  means  required. 

Fracture  of  the  pelvic  basin  itself  is  usually  the  result  of  some  crushing  force, 
the  weakest  part  breaking,  such  as  the  rami  of  the  pubes.  In  other  cases,  there  will  be 
some  separation  of  the  pubic  bones  at  the  symphysis  or  other  fracture  of  the  brim.  In 
many,  the  injury  will  be  complicated  with  some  laceration  of  the  urethra.  In  the  case  of 
a  female,  ast.  30,  which  I  had  under  care,  the  bones  were  displaced  on  the  right  side  for 
more  than  an  inch,  when  a  curious  deformity  resulted;  the  pelvic  bones  with  the  adductor 
muscles  being  curved  out,  leaving  a  hollow  on  the  inner  side  of  the  thigh. 

In  another,  sent  to  me  by  Dr.  Bennet,  of  Builth,  in  a  female  child,  great  separation  of 
the  pelvic  bones  was  present,  the  whole  pelvic  organs  having  been  pressed  out  of  the  out- 
let of  the  pelvis  by  the  crushing  force.  The  large  intestine  for  about  a  foot,  uterus,  bladder, 
&c,  were  all  in  view,  the  whole  perineum  having  been  ruptured.  The  drawing  (Fig.  562) 
shows  the  child's  condition  when  I  saw  her  fourteen  months  after  the  accident.  How  the 
child  escaped  with  life  was  a  mystery,  the  perineum  being  gone,  the  bowels  protruding, 
and  the  bones  of  the  pelvis  widely  apart.  Such  a  case  is  enough  to  show  how  great  an 
injury  the  pelvis  may  occasionally  sustain  without  causing  death. 

As  an  example  of  fractured  pelvis,  Fig.  563  may  be  referred  to.  The  greatest  care  is 
necessary  in  examining  the  subject  of  a  suspected  fracture  of  the  pelvis,  yet  the  diagnosis 
can  generally  be  made  from  the  nature  of  the  force  employed,  its  direction,  and  the  com- 
plications that  exist.  Urethral  complication  is  the  most  common  in  the  male,  and  ought 
to  be  treated  as  already  described  at  page  655.  As  an  illustration  of  the  practice 
there  recommended,  in  June,  1875,  a  boy,  aet.  7,  was  admitted  under  my  care  into 
Guy's  Hospital  with  fracture  of  the  pubic  bones  and  laceration  of  the  urethra,  accompa- 
nied with  profuse  hemorrhage  and  retention,  for  which  catheterism  was  ineffectual,  and 
death  seemed  imminent.  I  consequently  made  a  free  incision  into  the  perineum  down  to 
tin'  lacerated  urethra  upon  a  grooved  staff,  and  a  rapid  recovery  took  place  after.  Under 
all  circumstances,  the  utmost  quiet  must  be  enforced,  for  if  the  surgeon  is  unable  to  restore 
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the  fractured  bones  to  their  normal  position,  at  any  fate,  he  must  do  nothing  to  l  ender 
their  displacement  greater,  or  increase  the  risk  of  visceral  injury.    Where  support  by 


Fig.  562. 


Fig.  563. 


Fracture  of  the  pelvis  in  a  child,  with  separation  of 
pubes,  prolapse  of  rectum  aud  uterus. 


Fracture  of  pelvis.  Prep.  No.  1134,  Guy's  Hosp.  Mus. 


Fig.  564. 


means  of  a  bandage,  strapping,  or  casing  of  gutta  percha  or  some  other  substance  gives 
comfort  or  seems  called  for,  it  should  be  applied;  but,  in  general,  absolute  rest,  and  such 
treatment  as  the  complication  may  require,  are  all  that  is  necessary.  In  two  cases,  I 
have  seen  obstruction  of  the  iliac  artery  associated  with  fracture  of  the  brim  of  the  pelvis; 
in  one,  the  vessel  was  so  stretched  as  to  cause  laceration  of  its  inner  and  middle  coats  and 
obstruction,  which  was  followed  by  gangrene  of  the  corresponding  limb.  In  the  other 
the  obstruction  lasted  three  weeks,  when  pulsation  returned  and  the  patient  recovered. 

Fracture  of  the  acetabulum,  from  the  head  of  the  femur  being  driven  against 
the  bone  has  been  recorded.    Earle,  in  the  nineteenth  volume  of  the  'Med.-Chir.  Trans,' 

adduced  a  case  in  which  the  pelvis  was  broken  into  its 
three  anatomical  portions.  Sir  A.  Cooper  and  Travera 
have  recorded  others.  Moore,  also,  in  the  thirty-fourth 
volume  of  the  same  transactions,  has  given  another  with  a 
drawing  as  figured  here  (Fig.  564).  When  the  head  is 
driven  into  the  pelvis,  as  illustrated  in  the  drawing,  there 
will  be  deformity  of  the  hip,  inability  to  move  the  limb, 
with  pain  in  the  attempt,  and  crepitus.  Travers  believed 
that  acute  pain  on  pressure  upon  the  projecting  spine  of 
the  pubes,  and  inability  on  the  part  of  the  patient  to  main- 
tain the  erect  posture  after  pelvic  injury,  are  diagnostic  of 
fissure  of  the  acetabulum. 

A  fracture  of  the  lip  of  the  acetabulum  is  probably  pre- 
sent in  such  cases  of  dislocation  of  the  hip  as  become  dis- 
placed again  after  reduction;  the  head  of  the  bone,  having 
nothing  to  restrain  it,  slipping  out  of  its  cup.  In  these 
cases,  the  reduction  of  the  dislocation  is  usually  attended 
with  crepitus  followed  by  re-dislocation  on  the  removal  of 
the  extending  force.  It  should  be  treated  by  fixed  extension  as  in  fracture  of  the  thigh- 
bone, and  some  circular  pelvic  pressure.  This  accident  is  more  frequently  associated  with 
dislocation  of  the  head  of  the  femur  backwards  than  with  any  other.  [Cases  of  this  kind 
are  mentioned  in  connection  with  dislocations  of  the  femur.] 

Fracture  of  the  sacrum  may  be  regarded  clinically  as  that  of  the  pelvis,  but  is  always 
the  result  of  direct  violence. 


Head  of  femur  driven  tl  r  i  gh  ace- 
tabulum. 'Med.  Chir.  Trans.,'  vol. 
xxxiv. 


Fractures  of  the  Lower  Extremity. 

From  hospital  statistics  these  fractures  appear  to  be  more  common  than  those  of  the 
upper  extremity;  but,  as  the  majority  of  cases  of  fracture  of  the  upper  extremity  are 
treated  as  out-patients,  and  of  which  no  records  are  kept,  the  conclusion  is  weakened  by 
a  fallacy.  Mr.  Lonsdale,  however,  tabulated  all  cases  at  the  Middlesex  Hospital  for  six 
years,  and  finding  that  516  examples  of  fracture  of  the  lower  extremity  took  place  to  764 
of  the  upper,  proved  that  fractures  of  the  upper  extremity  are  50  per  cent,  more  frequent 
than  those  of  the  lower. 
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Fractures  of  the  femur  may  be  divided  into  those  of  the  neck  or  tipper  end,  of 
the  shaft,  and  of  the  hirer  or  condylar  end. 

Fracture  of  the  neck  or  upper  end  existed  in  44  out  of  217  consecutive  cases 
admitted  into  Guy's,  or  in  one-fifth  of  all  .  cases.  It  is  more  frequent  in  the  old  than  in 
the  young,  probably  from  the  impaired  nutrition  of  the  bone,  the  cortex  in  the  aged,  being 
always  thinner  and  the  cancelli  larger.  I  have,  however,  seen  it  in  a  boy,  ast.  12,  and  a 
man,  a  t.  27.  Stanley  and  Hamilton  have  recorded  examples  at  even  an  earlier  age.  In 
Guy's  Museum  there  is  a  specimen  taken  from  a  child  ast.  9.    (Prep.  1184.) 

When  the  fracture  takes  place  near  the  head  of  the  bone  it  has  been  called  iutra-cap- 
stdar  (Fig.  568),  when  near  the  trochanters,  extra-capsidar  (Figs.  565-566) — terms  that 
for  practical  purposes  ought  to  be  relinquished.  Both  forms  may  be  impacted,  and  in 
Fig.  569  both  are  seen  together. 

The  best  division  of  fractures  of  the  neck  of  the  femur  seems  to  be  into  the  impacted 
and  unimpacted,  the  old  division  of  intra-  and  extra-capsular  fracture  being  as  unscientific 
as  it  is  impracticable. 

Fractures  of  the  base  of  the  neck  are  almost  always  impacted  at  their  origin,  and 
become  unimpacted  from  some  dislodgment  of  the  impacted  fragments,  or  comminution 
of  the  bone  (vide  Figs.  538,  565,  566). 

Fractures  of  the  narrow  part  of  the  neck  may  be  impacted,  but  more  commonly  are 
unimpacted  from  the  first.  This  form  of  fracture  is  more  properly  called  intra-capsular 
than  any  other  (Fig.  568). 

In  rare  examples  a  double  impaction  of  the  head  and  neck  of  the  bone  is  found  (Fig.  569). 

Sir  A.  Cooper  recognized  this  to  a  degree,  though  he  did  not  quite  see  its  importance, 
when,  in  describing  fractures  of  the  upper  part  of  the  thigh-bone,  he  wrote  "the  fracture 
is  placed  at  the  root  of  the  neck  of  the  thigh-bone,  the  trochanter  is  split,  and  the  neck  of 
the  bone  is  received  into  its  cleft.  It  frequently  happens  in  this  injury  that  the  fracture 
of  the  neck  of  the  thigh-bone  is  complicated  with  an  injury  of  the  trochanters,  major  and 
minor  ;  the  neck  of  the  thigh-bone  is  forced  at  times  into  the  cancelli  of  the  major  tro- 
chanter." To  the  late  Professor  R.  W.  Smith,  of  Dublin,  the  thanks  of  the  profession 
are  unquestionably  due  for  having  given  prominence  to  this  class  of  cases,  and  in  his 
valuable  work  on  Fractures  in  the  vicinity  of  joints,  published  in  1850,  will  be  found 
nearly  all  that  is  known  about  the  subject. 

I  am  fully  prepared  to  endorse  his  opinions,  and  agree  with  him,  "  that  all  extra-cap- 
sular fractures  are,  in  the  first  instauce,  also  impacted  fractures."  I  believe,  moreover, 
that  many  so-called  intra-capsular  fractures  and  all  mixed  forms  are  primarily  of  a  like 
kind,  and  "that  it  depends  principally  upon  the  violence  with  which  the  injury  has  been 
inflicted  whether  the  neck  of  the  bone  shall  remain  implanted  between  the  trochanters, 
or  whether  these  processes  shall  be  so  completely  separated  from  the  shaft  of  the  femur  as 
to  allow  of  the  escape  of  the  cervix  from  the  cavity  which  it  had  formed  in  the  reticular 
tissue  of  the  lower  fragment.     If  the  force  had  not  been  very  great  the  neck  of  the  femur 


Fig.  565.  Fig.  506. 


Impacted  fracture  of  the  neck  of  the  thigh-bone,  from  Comminuted  fracture  of  the  upper  part  of  thigh- 

the  museum  of  my  father,  tho  late  Mr.  T.  E.  Bryant.  bone,  from  the  neck  being  driven  into  the  shaft.  Prep. 
Prep.  Guy's  Mus.,  11S7".  U94,  Guy's  Mus. 

remains  wedged  in  between  the  trochanters,  and  one  or  both  of  these  processes  are  split 
off  from  the  shaft ;  and  if  the  fibrous  structures  around  the  neck  of  the  bone  and  trochan- 
ters have  not  been  injured,  these  broken  portions  of  the  trochanters  are  still  held  firmly 
in  their  places,  and  the  cervix  does  not  become  loosened  (Fig.  565)  ;  but  if  the  force  has 
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been  considerable,  the  impulse  prolonged,  the  bone  in  a  state  of  senile  atrophy,  or  if,  as 
frequently  happens,  the  patient  in  endeavoring  to  rise  falls  a  second  time,  then,  under 
these  circumstances,  the  trochanters  are  not  only  broken  from  the  shaft  of  the  femur,  but 
are  so  far  displaced  and  separated  from  their  connection  with  the  soft  parts  that  the  cavity 
or  socket,  as  it  were,  into  which  the  superior  fragments  have  been  received,  is  destroyed; 
the  impacted  cervix  thus  set  free  no  longer  opposes  the  ascent  of  the  inferior  fragment, 
and  the  case  then  presents  the  characters  of  the  ordinary  extra-capsular  fracture  with 
great  shortening  of  the  limb"  (Fig.  5j6).  In  fact,  the  ordinary  fracture  of  the  base  of 
the  neck  of  the  thigh-bone  is  primarily  an  impacted  fracture,  the  impacted  bones  in  some 
cases  being  loosened  by  a  second  fall,  in  others  by  excess  of  violence  received  in  the 
original  accident,  and  in  too  many  by  the  manipulation  of  the  surgeon  in  his  anxiety  to 
make  out  the  presence  of  a  fracture  by  the  detection  of  crepitus.  Indeed,  this  seeking  for 
crepitus  in  cases  of  fracture  is  a  practice  fraught  with  danger.  In  fractures  of  the  neck 
of  the  thigh-bone  it  is  not  only  unnecessary  because  the  diagnosis  of  the  case  can  be  made 
out  without  it,  but  it  is  unjustifiable,  as  the  attempt  to  find  it  in  every  case  of  impacted 
fracture  is  often  attended  with  irreparable  mischief. 

The  diagnosis  of  an  impacted  fracture  is  a  point  of  considerable  importance,  since  it 
is  not  to  be  disputed  that  the  recovery  or  degree  of  lameness  of  many  a  patient  depends 
upon  a  correct  appreciation  of  the  value  of  such  symptoms  as  usually  exist  in  this  variety 
of  fracture,  and  that,  too,  in  a  very  critical  period  of  the  case.  Should  an  error  in  diag- 
nosis be  made,  and  the  case  being  one  of  impacted  fracture  be  overlooked,  violent  manipu- 
lative efforts  will  probably  be  made  to  reduce  the  supposed  dislocation  or  to  set  the 
supposed  fracture ;  or,  what  is  equally  probable,  to  decide  the  question  between  the 
presence  of  the  two  by  the  detection  or  non-detection  of  crepitus.  As  a  consequence  of 
this  violence,  the  impacted  bones  to  a  certainty  will  be  loosened,  if  not  worse  disturbed, 
and  the  case  will  be  changed  from  one  in  which  the  bones  were  placed  favorably  for  union 
and  recovery,  into  another  in  which  a  very  different  set  of  circumstances  has  to  be  en- 
countered and  a  less  favorable  prognosis  has  to  be  given. 

Happily,  however,  the  diagnosis  of 
these  cases  is  not  difficult,  and  the 
symptoms  that  indicate  the  presence 
of  an  impacted  or  non-impacted  frac- 
ture are  fairly  characteristic.  They 
may  be  given  as  follows  : — A  blow  or 
fill  upon  the  trochanter,  followed  by 
more  or  less  complete  loss  of  power 
in  the  limb,  a  variable  degree  of 
shortening,  a  fxed,  everted,  inverted, 
or  straight  position  of  the  foot,  which 
moderate  extension  will  not  rectify, 
and  when  the  impaction  is  great,  an 
approximation  of  the  great  trochanter 
to  the  median  line  of  the  body  (Fig. 
566a).  The  head  of  the  bone  will  rotate 
in  the  acetabulum,  and  the  trochanter 
with  it,  the  rotation,  however,  of  the 
trochanter  taking  place  through  an 
arc  of  a  circle  of  which  the  head  of 
the  bone  is  the  centre,  instead  of  upon 
the  axis  of  the  shaft  as  in  detached 
fracture  of  the  neck.  There  will  be 
indistinct  or  no  crepitus.  Local  pain  will  always  be  felt  on  pressure  behind  the  trochanter, 
and  local  thickening  within  a  few  days  of  the  accident.  [Dr.  Allis  has  stated  that  a  valu- 
able diagnostic  symptom  is  the  relaxation  of  the  fascia  lata  between  the  great  trochanter 
and  the  crest  of  the  ilium.  When  the  neck  of  the  bone  is  intact  the  fascia  is  kept  tense.] 
When  from  the  direction  of  the  force  applied  to  the  trochanter  the  posterior  wall  of  the 
neck  is  driven  into  the  intertrochanteric  line,  the  limb  will  be  rotated  outwards  and  the 
foot  everted ;  and,  when  the  anterior  wall  is  driven  into  the  bone,  there  will  be  inversion 
of  the  limb.  The  former  form  of  accident  is  far  more  common  than  the  latter,  on  account 
of  the  greater  thinness  of  the  posterior  wall. 

To  make  out  the  existence  of  shortening  of  the  neck  of  the  thigh-bone  and  its  amount, 
the  following  "  test-line"  may  be  employed.    I,  as  well  as  my  dressers,  have  used  it  for 


Figure  showing  how  the  trochanter  of  the  fractured  hone  is 
drawn  upwards  nearer  the  anterior  superior  spine  of  the  ilium. 

A,  Normal  length  of  base  of  ilio-fernoral  triangle  (Fig.  567)  ; 

B,  Shortened  base  of  ilio-femoral  triangle  ;  C,  Horizontal  level 
of  fractured  hone  ;  D,  Horizontal  level  of  sound  bone. 
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many  years,  and  found  it  of  great  value  ;  indeed,  as  a  proof  of  its  use,  I  may  add  that 
twenty-four  consecutive  cases  of  fracture  of  the  neck  of  the  thigh-bone,  admitted  into  my 
wards  to  the  end  of  1877  (the  average  age  of  the  patients  being  74),  left  the  hospital  with 
union  of  the  broken  bones  and  useful  limbs.  The  diagnosis  of  all  these  cases  had  been 
made  by  means  of  the  test  line  I  now  describe,  and  with  the  gentlest  manipulation. 
(«  Lancet,'  January  22,  1876.) 

For  purposes  of  demonstration  I  have  described  it  as  the  base  of  the  ilio-femoral  tri- 
angle (C  B,  Fig.  567),  the  two  sides  of  the  triangle  being  made  up  of  two  lines  drawn 
from  the  anterior  superior  spinous  pro- 
cess  of  the  ilium,  one  of  them,  A  C,  be- 
ing  vertical,  and  traversing  the  outside 
of  the  hip  to  the  horizontal  plane  of  the 
body ;  and  the  second,  A  B,  impinging 
on  the  tip  of  the  trochanter  major  and 
corresponding  in  the  normal  condition  of 
the  hip-joint  to  the  anterior  half  of  Ne- 
kton's test  line  for  dislocation  of  the  head 
of  the  femur  backwards. 

The  "  test  line"  C  B  for  fracture  or 
shortening  of  the  neck,  joins  the  two  at 
right  angles  to  the  vertical  line,  and  ex- 
tends from  it  to  the  trochanter. 

Any  shortening  of  this  line,  on  comparing  it  with  the  same  taken  on  the  uninjured 
side,  indicates  with  precision  a  shortening  of  the  neck  of  the  thigh-bone  ;  and,  when  the 
shortening  has  followed  at  once  upon  an  injury,  fracture  of  the  neck  of  the  thigh-bone, 
impacted  or  otherwise,  is  certain.  Compared  with  this  line,  all  other  measurements  are 
uncertain.  By  its  use,  manipulations  of  the  injured  limb  are  often  rendered  unneces- 
sary. [The  uselessness  of  measuring  the  length  of  the  lower  limbs  is  apparent  since  it  is 
now  well  known  that  uninjured  legs  differ  from  each  other  in  length.] 

For  practical  purposes,  the  vertical  line  A  C  and  the  test  line  C  B  are  alone  required. 
To  compare  the  two  sides  of  the  body  it  is  necessary  to  see  that  the  pelvis  is  straight. 

The  symptoms  thus  described,  taken  as  a  whole,  may  be  looked  upon  as  pathognomonic 
of  an  impactured  fracture  ;  for,  although  there  are  other  injuries  to  the  hip- joint  which 
may  give  rise  separately  to  many  of  the  symptoms  detailed,  there  are  none  in  which 
all  or  most  are  found  combined.  There  is  no  injury  to  the  hip-joint  in  which  the  head  of 
the  femur  rests  and  can  be  made  to  rotate  in  the  acetabulum  and  in  which  immediate 
shortening  is  ever  found,  with  the  exception  of  a  fracture;  and  there  is  no  form  of  frac- 
ture that  occurs  under  like  circumstances,  with  the  exception  of  the  impacted,  that  is  not 
accompanied  by  crepitus  that  can  be  readily  detected,  with  complete  eversion  of  the  foot, 
marked  shortening,  and  loss  of  power  over  the  limb. 


Fig.  568.  Fig.  569. 


Intracapsular  fracture  of  the  neck  of  femur.    Case  Doubly  impacted  fracture  of  the  neck  of  thigh-bone, 

of  the  late  Mr.  T.  E.  Bryant.    Prep.  1187»°,  Guy's  Mus. 

These  points  are  well  brought  out  in  a  paper  in  the  'Med.  Times'  of  1869,  in  which  I 
gave  a  careful  analysis  of  fourteen  cases. 

When  sudden  increase  in  the  amount  of  shortening  takes  place  some  days  after  an 
injury  to  the  hip,  the  separation  of  the  impacted  bones  and  the  drawing  up  of  the  lower 
fragment  should  be  suspected,  and,  when  some  gradual  shortening  follows,  it  signifies  the 
absorption  of  the  injured  neck  of  bone. 

The  eversion  of  the  limb  as  found  in  the  non-impacted  fracture  is  due  to  the  simple 


Fig.  567. 


The  ilio  femoral  rectangle  A  (J  B.    C  B  test  line  for  fracture 
or  shortening  of  the  neck  of  the  thigh-bone. 
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weight  of  the  broken  limb,  aided  by  the  action  of  the  powerful  external  rotator  and  pos- 
sibly of  the  adductor  muscles.  The  position  of  the  limb  in  the  impacted  fracture, 
whether  slightly  everted,  straight,  or  inverted,  is  determined  by  the  impaction  of  the 
anterior  or  posterior  wall  of  the  neck,  and  by  the  fact,  that  the  foot  will  be  fixed  by  the 
impaction  in  the  position  in  which  it  existed  at  the  time  of  the  accident. 

In  non-impacted  fracture  of  the  narrow  end  of  the  neck  or  true  intra-capsular  fracture, 
there  is  usually  more  shortening  than  in  the  fracture  of  the  base  ;  this  symptom  depend- 
ing in  both  of  these  cases  upon  the  amount  of  separation  of  the  fibrous  covering  of  the 
broken  bone.  In  the  former,  crepitus  is  also  less  distinct.  In  both  these  forms  the 
shortening  will  be  made  to  disappear  by  extension,  whilst  in  the  impacted,  in  any  of  its 
varieties,  no  such  effect  will  be  produced  by  ordinary  force. 

It  can  only  be  by  carelessness  that  a  contused  hip  is  mistaken  for  a  fractured  thigh, 
impacted  or  otherwise.     I  have,  however,  known  this  error  to  be  committed. 

"  The  practical  importance  of  readily  identifying  this  fracture,"  writes  Bigelow  in  his 
valuable  monograph  on  the  hip,  "lies  in  the  fact  that  its  progress,  as  regards  both  time 
and  good  union,  is  in  general  more  favorable  than  that  of  the  unimpacted  fractures;  that 
though  it  is  a  comparatively  common  and  disabling  accident,  it  may  exhibit  little  deform- 
ity; and,  lastly,  that  the  object  of  extension  in  its  treatment  is  to  steady  the  limb,  and 
not  to  draw  it  down." 

Treatment — If  it  were  as  distinctly  understood  as  it  should  be  by  all  students  and 
practitioners  that  a  fracture  of  the  neck  of  the  thigh-bone  can  be  diagnosed  without  seek- 
ing for  crepitus,  that  all  but  the  gentlest  manipulation  of  an  injured  hip  is  likely  to  prove 
injurious,  and  that  any  attempt  to  elongate  the  limb  by  forcible  extension,  to  flex  it  or  to 
rotate  it  with  the  view  of  restoring  it  to  its  natural  position  is  likely  to  be  followed  by  a 
breaking  up  of  the  impacted  bones  and  consequently  by  irreparable  injury,  the  treatment 
of  these  cases  would  be  as  satisfactory  in  its  results  as  it  is  simple,  and  our  work-houses 
be  occupied  with  fewer  cripples.  Every  case  of  fracture  of  the  neck  of  the  femur,  im- 
pacted or  non-impacted,  intra-  or  extra-capsular,  in  the  young,  middle-aged,  or  old,  should 
be  treated  as  if  repair  and  union  were  sure  to  take  place  if  the  parts  are  kept  at  rest  and 
in  apposition;  and  in  the  large  proportion  of  cases,  the  hopes  of  the  surgeon  will  not  be 
disappointed.  In  the  impacted  fractures,  union  ought  to  be  looked  for  if  the  broken  frag- 
ments are  left  alone  and  not  loosened  by  a  careless  or  too  curious  manipulation.  In  the 
purely  intra-capsular  fracture,  union  may  take  place,  osseous  in  many  cases,  fibrous  in 
more.  In  a  few  there  will  be  none,  owing  to  total  separation  of  the  head  of  the  bone  from 
its  attachments,  or  to  the  feeble  power  or  age  of  the  patient,  or  because  the  broken  frag- 
ment receives  too  little  nourishment  to  allow  of  sufficient  reparative  material  being  poured 
out,  or  because  the  fractured  bones  have  not  been  kept  sufficiently  at  rest  and  in  apposi- 
tion. Under  these  circumstances  the  head  of  the  femur  will  be  loose  in  the  acetabulum 
with  its  broken  surface  smoothed  in  a  cup-shaped  cavity,  where  the  rounded  end  of  the 
broken  neck  of  the  femur  plays  as  in  a  false  joint. 

[It  has  been  proposed  to  excise  the  head  of  the  bone  when  ununited  intra-capsular 
fracture  of  the  femoral  neck  remains  after  appropriate  treatment.  See  'Medical  and  Sur- 
gical Reporter,'  March  1,  1879,  and  '  N.  Y.  Medical  Record,'  December  3,  1879.] 

In  the  impacted  fractures,  the  limb  ought  simply  to  be  kept  at  rest,  and  this  object  is 
attained  by  means  of  the  double  splint. 

Fig.  570. 


Long  splint,  with  weights  for  extension  in  fracture  of  the  neck  of  the  thigh-hone. 

In  the  non-impacted,  extension  is  to  be  more  thoroughly  employed,  the  limb  being 
brought  down  to  a  level  with  its  fellow,  and  maintained  there  by  means  of  the  long  side 
splint  and  the  use  of  weights  (Fig.  570)  ;  or  by  what  is  preferable,  the  elastic  extension 
as  applied  with  the  double  splint  (Fig.  571),  in  which  both  limbs  are  kept  parallel,  ab- 
duction or  adduction  of  the  limb  prevented,  and  extension  maintained,  no  pressure  being 
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applied  over  the  trochanters.  With  this  splint  no  perineal  band  is  required  if  the  foot  of 
the  bed  is  raised  two  or  three  inches.  It  is  as  valuable  for  fracture  of  the  thigh-bone  as 
for  disease  of  the  hip-joint. 

Fig.  571. 


Accumulates 

Double  splint  or  fracture  of  the  shaft  or  neck  of  the  thigh-bone  and  hip  disease. 


Sir  A.  Cooper's  plan  of  placing  the  patient  on  a  double  inclined  plane  has  few  advan- 
tages when  union  is  to  be  looked  for,  and  even  the  broad,  well-padded  belt  which  he  ap- 
plied round  the  pelvis  in  order  to  keep  the  broken  fragments  closely  together  cannot  be 
recommended ;  still,  where  the  long  splint  cannot  be  worn  the  inclined  plane  may  be  sub- 
stituted. 

In  the  impacted  fracture  no  perineal  pad  is  wanted,  as  no  extension  is  required.  In 
the  non-impacted,  where  it  is  used,  care  must  be  observed  that  it  is  well  applied  and  well 
padded,  particularly  in  aged  subjects ;  an  india-rubber  perineal  tubular  band  being  better 
than  a  leather  one. 

When  the  necessary  confinement  to  the  supine  position  cannot  be  tolerated  and  bed- 
sores appear,  it  may  be  necessary  to  give  up  the  long  splint,  and  under  these  circumstances, 
it  is  wise  to  fix  the  hip,  pelvis,  and  thigh,  in  some  strong  immovable  casing  similar  to  that 
employed  in  hip  disease,  the  limb  being  kept  extended  by  means  of  weights  attached  to  the 
foot  during  the  setting  of  the  material.  The  casing  may  be  of  leather,  felt,  perforated 
zinc,  or  flannel,  with  starch,  or  gum  and  chalk. 

To  allow  the  patient  to  get  up  without  any  apparatus  is  not  only  to  give  up  all  hope  of 
a  cure  by  union,  but  adds  to  the  local  irritation,  as  the  broken  fragments  will  grate  against 
one  another  and  irritate  the  soft  parts  around,  often  causing  severe  local  and  constitutional 
disturbance.  Under  all  circumstances,  however,  immobility  of  the  broken  bone  is  to  be 
insured. 

Interstitial  absorption  of  the  neck  of  the  bone  is  sometimes  met  with  after 
fracture,  and  in  Fig.  572  the  fact  is  well  illustrated,  the  neck  of  the  bone  having  almost 


Fig.  572.  Fig.  573. 


Fracture  of  the  neck  of  the  thigh  bone  within  the  cap- 
sule, repair  of  fracture  by  means  of  bone,  fibrous  tissue      Femur  of  the  opposite  side,  showing  the  amount  of  bone 
and  fibro-cartilage  ;  absorption  of  the  neck  of  the  bone.  absorbed. 
Prep,  removed  from  woman,  «t.  60,  who  had  received  the 
injury  five  years  before. 

entirely  disappeared,  as  will  be  seen  at  once  on  comparing  a  section  of  the  injured  bone 
with  that  of  the  uninjured,  from  the  same  subject  (Fig.  573).    It  is  said  also  to  take  place 
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after  a  contusion  without  any  fracture  in  osteo- arthritis ;  how  far  it  may  occur  otherwise 
is  an  open  question.  My  own  impression  is  that  in  all  .such  cases  some  fracture  existed, 
though  it  is  difficult  to  prove  the  truth  of  such  an  opinion.  The  question  requires  further 
elucidation. 

Fractures  through  the  trochanter  occasionally  occur.  Sir  A.  Cooper  descrihes 
them  as  oblique  fractures  not  implicating  the  neck  of  the  bone,  and  can  be  made  out  by 
the  immobility  of  the  lower  portion  of  the  bone  whilst  the  upper  part  is  fixed,  and  by  the 
other  signs  of  fracture,  such  as  crepitus,  &c.  They  should  be  treated  like  fractures  of 
the  neck. 

Separation  of  the  epiphysis  of  the  head  of  the  bone  has  been  described. 
South  lias  recorded  such  cases  in  his  '  Chelius's  Surgery,'  and  Post,  of  New  York,  in  the 
;  New  York  Journal,'  vol.  iii,  but  no  preparation  exists  to  demonstrate  the  fact.  It  is, 
doubtless,  possible  in  the  young,  and  would  be  known  by  some  such  symptoms  as  those  of 
fracture  of  the  neck,  crepitus  being  exchanged  for  what  South  calls  a  "  distinct  dummy 
sensation"  on  rotating  and  extending  the  limb.  As  a  consequence  of  disease,  it  will  be 
described  in  a  later  chapter. 

Separation  of  the  epiphysis  of  the  trochanter  major  is  a  more  definite 
accident,  and  doubtless  has  occurred.  Sir  A.  Cooper  recorded  a  case  which  Mr.  Aston 
Key  had  observed,  and  the  diagnosis  was  verified  after  death.  In  it,  the  detached  frag- 
ment, however,  was  not  displaced  but  held  in  position  by  means  of  its  fibrous  and  tendinous 
coverings  ;  and  was  the  result  of  direct  local  violence  ;  abduction  of  the  limb  caused  great 
pain,  but  all  other  movements  were  allowed.  The  preparation  exists  in  the  Guy's  Mu- 
seum, 1195,  and  is  figured  below  (Fig.  574).    Alike  case  occurred  in  the  practice  of  the 

Fig.  574.  Firs.  575. 


Mr.  Aston  Key's  case.    Prep.  1195,  Guy's  Mus.  Appearance  during  life.    Mr.  Poland's  case. 

Fracture  of  the  epiphysis  of  the  major  trochanter. 

late  Mr.  Poland,  at  Guy's,  in  1871,  which  through  his  kindness  I  saw.  It  occurred  in  a 
boy,  ast.  12,  from  a  direct  blow,  and  was  characterized  by  a  projection  and  thickening  of 
the  trochanter  (Fig.  575).  Similar  instances  have  also  been  published  by  Dr.  Roddick, 
of  Montreal  (<  Canada  Med.  and  Surg.  Journal,'  Nov.  1875),  and  Mr.  McCarthy  ('  Path. 
Trans.,'  1874). 

Fracture  of  the  Shaft  of  the  Femur. 

This  may  take  place  in  any  part,  but  is  more  common  in  the  centre  than  elsewhere, 
and,  as  a  consequence,  of  indirect  violence ;  it  may  occur,  however,  as  a  result  of  direct 
force,  and  more  rarely  of  muscular  action.  From  this  cause  I  have  seen  it  from  the 
swinging  of  the  limb  over  the  side  of  a  cart  in  the  act  of  descending,  and,  in  an  epileptic 
patient,  from  the  spasm  of  the  muscles,  with  the  patient  in  bed.  I  have  known  it  also  to 
take  place  from  the  same  cause  when  cancer  of  the  bone  existed. 

The  fracture  may  be  transverse,  oblique  in  any  direction,  dentated,  comminuted  or  im- 
pacted, the  nature  of  the  force  and  its  direction  determining  these  points  ;  a  sharp  blow  is 
likely  to  be  followed  by  a  transverse  fracture  ;  a  crushing  force  by  a  comminuted  one  ;  an 
indirect  fracture  probably  will  be  oblique,  according  to  the  natural  bend  in  the  lower  part 
of  the  limb.  In  the  middle  of  the  bone,  a  lateral  obliquity  is  the  most  common,  in  the 
lower  third,  an  obliquity  from  behind  forwards.  Fractures  may  also  be  double  in  the 
same  bone  or  compound.  In  the  case  illustrated  (Fig.  576)  the  fracture  was  impacted, 
the  upper  fragment  having  been  forced  into  the  hollow  of  the  lower,  which  it  has  split. 
It  occurred  in  a  patient  under  my  care  in  1876,  a3t.  83,  from  a  fall  down  an  area  upon  his 
knee.  The  man  died  on  the  29th  day  from  kidney  disease.  ('  Path.  Soc.  Trans.,'  vol. 
29,  1878.) 
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The  displacement  that  takes  place  turns  much  upon  the  line  of  the  obliquity  anil  the 
position  of  the  fracture.  In  fracture  below  the  lesser  trochanter,  the  upper  fragment  is 
prone  to  be  drawn  forward  by  the  action  of  the  psoas  and  iliacus  muscles,  and  outward  by 
the  external  rotators.     In  fractures  above  the  condyles,  the  lower  fragment  is  apt  to  be 


Fig.  576. 


Impacted  fracture  of  the  shaft  of  the  femur,  produced  hy  a  fall  upon  the  knee  in  a  man,  aged  83. 

drawn  backward  by  the  unantagonized  action  of  the  gastrocnemii  muscles.  In  fractures 
of  the  centre  of  the  shaft,  the  deformity  depends  on  the  line  of  obliquity.  Rotation  out- 
wards of  the  lower  fragment  is  found  in  nearly  every  case. 

There  is  usually  no  difficulty  in  diagnosing  a  fracture  of  the  shaft,  the  following  symp- 
toms being  usually  present :  A  fall  or  injury,  followed  by  loss  of  power  in  the  limb  ; 
shortening,  which  extension  can  rectify  ;  deformity,  probably  angular;  extra  mobility  of 
the  lower  part  of  the  injured  limb;  crepitus;  and  probably  the  projection  of  one  end  of  a 
fragment  with  eversion  of  the  toot.  When  the  fracture  is  transverse,  the  shortening  will 
rarely  be  marked  ;  when  it  is  oblique,  the  direction  of  the  angular  deformity  often  indi- 
cates the  line  of  the  obliquity. 

In  young  children  where  the  fracture  is  incomplete,  shortening  with  bowing  of  the 
limb  after  an  accident,  and  an  indistinct  sensation  of  yielding  on  manipulation,  with  or 
without  a  peculiar  crackling  sensation,  indicate  the  nature  of  the  accident. 

Treatment — The  fragments  having  been  carefully  adjusted  by  means  of  extension 
and  gentle  manipulation,  the  mechanical  treatment  of  these  fractures  consists  in  the  main- 
tenance of  extension  by  means  of  some  applied  force  and  the  complete  rest  of  the  coapted 
hones  ;  gentle  compression  of  the  affected  part  being  sometimes  beneficial.  To  assist  the 
surgeon  towards  these  ends,  some  anaesthetic  may  be  used  if  the  pain  be  severe  and  it  is 
impossible  by  other  means  to  keep  the  patient  at  rest,  and  any  spasmodic  action  of  the 
muscles  interferes  with  the  surgeon's  aims. 

The  means  adopted  for  these  ends  vary  considerably,  according  to  the  fancy  of  the 
surgeon  and  the  fashion  of  the  school.  Thus,  in  hospitals  where  the  Scotch  influence  is 
great,  Liston's  long  splint  is  the  usual  one  employed,  which  should  extend  well  up  into 
the  axilla,  and  several  inches  below  the  foot  (Fig.  570,  without  foot-piece.)  It  ought  to 
be  well  padded  and  supplied  with  a  soft  perineal  band,  such  as  a  leather  strap,  or  a  piece 
of  india-rubber  tubing.  The  ankle  and  instep  should  be  well  protected  from  pressure  by 
cotton-wool,  and  the  retaining  bandage  applied  with  equal  pressure. 

At  Guy's,  where  the  long  splint  has  been  for  years  employed,  Desault's  splint,  with  a 
foot-piece  (Fig.  590),  and  the  addition  of  a  cross-bar  for  steadiness  has  been  more  gen- 
erally preferred,  although  within  the  last  few  years  it  has  given  way  to  the  double  one 
(Fig.  f>71).  The  splint  may  be  of  wood  or  metal,  and  made  with  a  slide  so  as  to  be 
adjusted  to  different  patients. 

In  fractures  of  the  upper  third,  where  the  upper  fragment  is  apt  to  tilt  forward  and  be 
rotated  outwards,  the  double  inclined  plane  is  often  of  great  value.  It  should  be  employed, 
however,  only  when  the  long  splint  fails  to  fulfil  the  objects  the  surgeon  has  in  view.  It 
is  daily  dropping  out  of  use. 

Gordon  Buck's  method  of  applying  extension  to  the  limb  by  means  of  weights  has 
found  great  favor  of  late  years,  and  is  doubtless  very  good  and  simple,  the  counter-extend- 
ing force  being  applied  by  means  of  a  perineal  band  of  india-rubber  tubing  fastened  to  the 
head  of  the  bedstead  or  splint,  while  the  limb  is  steadied  by  means  of  long  sand-bags 
applied  laterally,  or  short  thigh  splints.  This  plan,  however,  has  the  disadvantage  of  not 
preserving  sufficient  immobility  of  the  broken  bones,  and  ought,  therefore,  only  to  be 
employed  in  con  junction  with  the  long  splint.  [This  is  seldom  required  if  a  moulded  paste- 
board splint  is  applied  at  the  scat  of  fracture  to  prevent  lateral  motion;  sand-bags  or  long 
boxes  tilled  with  sand  or  bricks  usually  answer  a  similar  purpose.] 
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in  which  extension  and 


571). 


Fig.  577. 


IntLRuWirr ■Accumulator 
Mr.  Cripps's  splint,  showing  value  of  elastic  suspension. 

A  splint  full  of  promise  was  introduced  in  1875  into  practice  at  Guy's  Hospital  (Fig. 
578)  from  the  Marine  Hospital,  Greenwich,  where  Mr.  Johnson  Smith  informs  me  he  has 
employed  it  in  thirty  cases  since  1870  with  good  results.  It  is  a  modification  of  one 
invented  by  Dr.  J.  T.  Hodgen,  of  St.  Louis,  U.  S.  (<  Treat,  on  Mil.  Surg.,'  by  F.  H. 
Hamilton,  1865,  p.  411),  for  gunshot  fractures,  and  is  made  of  galvanized  iron  wire  (No. 
2).  In  it  the  injured  limb  may  be  supported  on  a  piece  of  flannel,  which  is  slung  to  the 
iron  rod,  or,  upon  pieces  of  bandage.  Extension  is  kept  up  by  means  of  the  strapping 
attaching  the  foot  of  the  injured  limb  to  the  lower  cross-bar  of  the  splint,  and  through  the 
suspending  cords  and  pulleys.  The  counter-extension  is  maintained  by  the  weight  of  the 
limb  above  the  fracture  and  weight  of  the  body. 


Fig.  578. 


Dr.  J.  Hodgen's  suspension  splint,  as  used  at  Guy's. 


The  splint,  as  seen  in  Fig.  578,  is  most  comfortable  to  the  patient,  and  an  old  house 
surgeon,  Mr.  J.  F.  Fry,  reports  ('Guy's  Gazette,'  Dec.  11,  1875)  that  out  of  seventeen 
cases  of  fracture  of  the  thigh  consecutively  treated  with  the  splint,  the  average  amount  of 
shortening  was  less  than  half  an  inch,  and  that  in  six  cases  there  was  not  any.  I  have 
found,  however,  after  a  lengthened  trial  of  this  splint,  that  a  much  larger  amount  of  callus 
is  thrown  out  about  the  seat  of  fracture  than  is  met  with  when  the  bones  are  kept  perfectly 
at  rest,  and  as  they  are  by  the  double  splint  (Fig.  571),  and  conclude  from  this  fact  that 
there  is  more  mobility  of  the  ends  of  the  broken  bone  by  the  one  form  of  treatment  than 
by  the  other.  Under  such  circumstances,  I  have  discarded  Hodgen's  splint  in  the  treat- 
ment of  fractures  of  the  thigh  for  the  double,  which  is  as  efficient  in  its  action  as  it  is 
comfortable  to  the  patient.  I  have  treated  with  this  splint  consecutively  31  cases,  and  in 
18  there  was  no  shortening,  in  10  there  was  less  than  half  an  inch,  and  in  only  3  was 
there  an  inch.  These  results  are  far  better  than  those  reported  by  Mr.  Fry  as  having 
been  secured  by  Hodgen's. 
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Hodgen's  splint  should  not  be  confounded  with  Nathan  Smith's,  which  is  made  of  wire 
applied  to  the  anterior  surface  of  the  fractured  limb,  which  is  suspended  to  it  by  rollers 
(Fig.  596). 

When  the  fracture  is  compound,  an  interrupted  splint  may  be  employed.  In  addition 
to  the  long  splint,  short  additional  splints  applied  in  front,  or  the  inner  side  of,  or  behind 
the  thigh  as  the  want  of  the  individual  case  may  suggest,  are  of  great  value  to  insure 
greater  steadiness  of  the  broken  bone.  In  no  case  should  the  seat  of  fracture  be  covered 
in.  The  bandage  should  stop  below,  and,  if  necessary,  recommence  above  it.  To  prevent 
the  bandage  slipping  after  it  has  been  applied,  it  is  a  good  plan  to  give  it  one  coating  of 
paste  or  glue. 

Many  modifications  of  these  means  might  be  mentioned.  Thus,  Paget  has  very  gene- 
rally employed  Busk's  long  splint,  in  which  a  joint  exists  opposite  the  hip,  which  enables 
the  patient,  after  union  has  taken  place,  to  sit  up  without  affecting  the  thigh-bone.  Mr. 
C.  de  Morgan,  of  the  Middlesex  Hospital,  applies  the  extension  to  the  fractured  limb  by 
means  of  a  force  carried  from  the  foot  through  a  pedal  cross-bar  to  a  long  splint  applied  to 
the  opposite  one  (Fig.  579).    This  splint  is  good  for  fracture  as  well  as  for  disease  or  for 

Fig.  579. 


Rojic  with  Cent  fastener  /or 
Extension    of  uffpcled  limb 


India  rubber 
Accumulator 


Fig.  581. 


Mr.  Campbell  de  Morgan's  splint,  with  elastic  extension. 

excision  of  the  hip-joint.  Sir  W.  Fergusson  was  wont  to  apply  his  counter-extension 
from  a  strong  stay  of  jean,  carefully  fitted  to  the  upper  third  of  the  opposite  thigh,  from 
which  a  band  extended  in  front  and  behind  to  the  upper  end  of  the  splint,  thus  doing 
away  with  the  perineal  pad. 

During  the  application  of  the  long  splint,  steady  traction  should  be  maintained  on  the 
injured  limb  by  a  competent  assistant.  When  muscular  spasm  is  severe,  some  surgeons 
have  advised  temporary  pressure  on  the  fem- 
oral artery  in  the  groin.  It  is  said  to  stop  the  Fig.  580. 
spasm  in  all  cases,  and  wherever  I  have  tried 
it,  it  answered  well. 

In  infants  and  children  under  three  years  of 
age  fractures  of  the  thigh  are  treated  with  dif- 
ficulty, for  any  immovable  apparatus  is  con- 
stantly dirtied  from  urine,  feces,  &c,  and 
requires  to  be  changed,  and  the  good  that 
would  otherwise  be  experienced  is  thus  neu- 
tralized. On  this  account  Paget  and  Callender 
have  treated,  within  the  last  few  years,  many 
cases  of  fracture  of  the  thigh  in  children,  with- 
out splints,  all  apparatus  being  dispensed  with, 
"the  child  being  laid  on  a  firm  bed,  with  the 
broken  limb,  after  setting  it,  bent  at  the  hip 
and  knee  and  laid  on  its  outer  side."  ('St. 
Barth.  Hosp.  Rep.,'  1867).  I  do  not  recom- 
mend this  practice,  but  would  advise  instead 
tliat  the  injured  limb  of  the  child,  together 

with  the  SOUIld  one,  be  flexed  at  a  right  angle     vertical  extension.  From  Erichseu. 

with  the  pelvis,  fixed  by  some  light  splint  and 

hoisted  upwards  to  a  cradle,  hook,  or  bar  above  the  bed  (Fig.  580).  By  these  means,  the 
weight  of  the  body  acts  as  a  constant  counter-extending  force,  the  child  can  be  well  looked 
to  for  purposes  of  cleanliness,  and  a  good  result  may  be  expected.  At  Guy's,  we  have 
had  excellent  results  from  this  practice. 

Splints  of  gutta  percha,  felt,  or  leather  may  be  used  with  the  weights  when  they  can  be 
applied;  some  immovable  apparatus  being  adjusted  after  the  second  week ;  indeed,  in 
some  cases  this  immovable  apparatus  may  be  applied  at  once,  care  being  taken  that  the 
54 


Fracture  of  the  femur 
in  a  child  treated  by 
vertical  extension. 
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limb  is  kept  well  extended  during  its  application  and  setting.  The  Bavarian  flannel 
splint  is  the  best  (Fig.  539). 

In  adults,  also,  after  the  fourth  week,  this  same  immovable  apparatus  may  be  employed 
with  advantage,  the  patient  gaining  greater  freedom.  Some  surgeons  think  so  well  of  this 
plan  as  to  advise  its  use  in  fracture  of  the  thigh  from  the  very  first.  Erichsen,  its  ahlest 
advocate,  says  ('Science  and  Art  of  Surgery,'  p.  225),  "The  starched  bandage  may  be 
employed  in  most  cases.  The  limb  should  be  evenly  and  thickly  enveloped  in  a  layer  of 
cotton  wadding;  a  long  piece  of  strong  paste-board  about  four  inches  wide  soaked  in 
starch  must  next  be  applied  to  the  posterior  part  of  the  limb  from  the  nates  to  the  heel. 
If  the  patient  be  very  muscular  and  the  thigh  large,  this  must  be  strengthened,  especially 
at  its  upper  part,  by  having  slips  of  bandage  pasted  upon  it ;  two  narrower  strips  of  paste- 
board are  now  placed  one  along  each  side  of  the  limb,  from  the  hip  to  the  ankle,  and 
another  shorter  piece  on  the  forepart  of  the  thigh.  A  double  layer  of  starched  bandage 
should  now  be  applied  over  the  whole  with  a  strong  and  well-starched  spica  (Fig.  <S  1 ) ; 
it  should  be  cut  up  and  trimmed  on  the  second  or  third  day  and  then  reapplied."  With 
such  an  apparatus,  Erichsen  has  treated  many  fractured  thighs,  both  in  adults  and  children, 
without  confinement  to  bed  for  more  than  three  or  four  days,  and  without  the  slightest 
shortening  or  deformity  being  left.  The  points  to  be  especially  attended  to  are,  that  the 
back  splint  be  very  strong  at  the  upper  part  especially,  and  that  the  spica  be  well  and 
firmly  applied  so  that  the  hip  and  the  whole  of  the  pelvis  be  immovably  fixed.  [This 
method  had  some  advocates  in  the  United  States  a  few  years  ago,  but  has  recently  been 
a. most  abandoned.] 

Fractures  of  the  condyles  necessarily  involve  the  joint,  and  these  may  he 

transverse,  oblique  or  vertical  (Fig.  582). 
In  subjects  under  twenty-one  the  lower 
epiphysis  may  be  separated  from  the  shaft, 
thus  simulating  a  transverse  fracture  (Fig. 
583). 

These  cases  are  serious  on  account  of 
the  joint  complication,  as  some  stiffness  of 
the  joint  generally,  but  not  always,  follows; 
this  result  depending  upon  the  amount  of 
inflammatory  action  that  takes  [dace  after 
the  injury.  When  the  head  of  the  tibia  is 
fractured  into  the  joint,  the  same  observa- 
vations  are  applicable.  In  these  cases  the 
posterior  splint,  as  suggested  by  Mclntvre 
(Fig.  505),  is  probably  the  best,  the  knee 
being  slightly  flexed.  When  joint  compli- 
cation exists,  the  application  of  ice,  or, 
probably,  some  leeches  may  be  required. 

In  exceptional  instances,  tlx1  upper  frag- 
ment of  bone  is  driven  into  the  lower. 
These  cases,  like  other  impacted  fractures, 


Fig.  5?2. 


Fig.  5S3. 


Fracture  of  the  shaft  of 
the  femur,  -with  longitudi- 
nal fissure  through  the  con- 
dyles into  the  knee-joint. 
Prep.  1200,  Guy's  3Ius. 


Separation  of  the  epiphysis. 
Prep.  1210",  Guy's  Mus. 


thereby  giving  rise  to  an  impacted  fracture, 
generally  do  well  by  simple  rest. 

In  all  cases  involving  joints  passive  motion  should  be  allowed  at  the  end  of  five  or 
six  weeks. 

Nathan  Smith,  of  New  York,  advocates  the  use  of  an  anterior  splint  composed  of  a 
single  piece  of  iron  wire  of  the  thickness  of  a  No.  11  catheter,  which  is  carefully  bent  to 
the  inequalities  of  the  limb  and  fastened  to  it  by  means  of  strapping  and  bandages,  the 
limb  being  subsequently  suspended  to  the  ceiling  bv  a  cord  connected  with  the  wire  above 
and  below  the  knee,  extension  being  made  through  this  cord,  and  the  counter-extension 
by  so  raisins  the  foot  of  the  bed  as  to  tilt  the  body  towards  its  head  (Fig.  59G). 

In  fractures  of  the  lower  third  above  the  condyles,  where  the  gastro- 
cnemii  muscles  tend  to  draw  the  lower  fragment  backward  into  the  popliteal  space,  some 
surgeons  prefer  the  use  of  the  inclined  plane,  and,  where  the  bones  cannot  be  otherwise 
kept  in  apposition  it  is,  probably,  a  sound  practice.  But  what  I  believe  to  be  a  better 
one  is  the  division  of  the  tendo  Achillis  and  the  use  of  the  long  double  splint.  This 
operation  paralyzes  the  gastroenemii,  and  thus  allows  the  surgeon  to  bring  the  bones  into 
a  good  position  and  to  deal  with  them  as  with  an  ordinary  fracture.  I  have  taught  this 
for  the  last  twelve  years,  but  have  had  only  one  opportunity  of  testing  its  value.  It  has, 
however,  been  practised  in  America  with  success. 
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Compound  fractures  of  the  thigh — These  are  desperate  accidents,  and  take 
place  in  the  proportion  of  one  to  every  six  or  seven  cases  of  fracture  of  the  femur,  and 
when  they  occur,  half  the  patients  die.  They  should  be  treated  where  possible  on  con- 
servative principles,  and  amputation  should  only  be  performed  when  the  soft  parts,  with 
the  vessels  and  nerves,  are  so  injured  as  to  forbid  any  reasonable  hope  of  recovery.  Con- 
servative practice  should  have  full  scope  in  young  subjects  especially,  and  when  any  doubt 
upon  the  necessity  of  amputation  exists,  the  surgeon  had  better  decide  upon  trying  to 
save  the  limb,  although  in  the  aged  an  opposite  practice  should  be  adopted. 

Army  surgeons,  however,  advise  the  propriety  of  practising  conservatism  for  gunshot 
fractures  in  the  upper  third  of  the  thigh,  and  amputation  for  all  fractures  of  the  middle 
and  lower  thirds  ;  the  nature  of  gunshot  injuries  to  those  parts  precluding  all  hope  of  a 
natural  recovery.  All  modern  army  surgeons,  English,  American,  French,  and  German, 
agree  upon  this  point  and  endorse  Dupuytren's,  Hennen's,  Larrey's,  and  Guthrie's  opin- 
ion that  in  gunshot  wounds  of  the  thigh,  "in  rejecting  amputation  we  lose  more  lives 
than  we  save  limbs,"  and  "  that  in  the  exceptional  cases  which  result  in  consolidation  the 
condition  of  the  limb  is  not  encouraging." 

Amputation  of  the  thigh  for  compound  fracture  is  most  fatal,  two  out  of  three  dying. 
In  the  upper  third  of  the  thigh,  the  mortality  is  still  greater. 

It  is  from  this  fact  alone  that  army  surgeons  have  advised  the  conservative  treatment 
of  compound  fractures  of  the  upper  part  of  the  femur,  and  Mr.  Erichsen  has  been  led  to 
assert,  that  amputation  in  the  upper  third  of  the  thigh  for  compound  fracture  is  an  unjusti- 
fiable operation. 

When  amputation  is  not  at  once  called  for,  the  wound  should  be  thoroughly  cleansed 
and  all  foreign  bodies  with  loose  fragments  of  bone  removed  ;  the  projecting  portions  of 
bone  should  be  excised,  bleeding  arrested,  and  the  wound  sealed  with  blood  or  the  com- 
pound tincture  of  benzoin,  a  splint  should  be  applied  at  once,  moderate  extension  em- 
ployed, and  the  case  treated  on  general  principles,  while  some  surgeons  would  inject  into 
the  wound  a  solution  of  carbolic  acid  (1  in  20),  and  under  the  carbolic  spray,  dress  it  in 
the  so-called  antiseptic  method. 


Fractures  of  the  Patella. 

These  are  usually  transverse  from  a  sudden  action  of  the  quadriceps  femoris,  under  a 
violent  effort  to  prevent  the  body  falling  backwards,  the  knee  being  at  the  time  partially 
bent.  Such  fractures  are  met  with  chiefly  in  the  centre  of  the  bone,  though  they  may  be 
above  or  below  it.  "  If  the  fracture  is  very  low  down  probably  the  knee  was  but  little 
bent,  and  thus  the  greater  part  of  the  bone  still  rested  on  the  condyles."  (Hutchinson, 
'  Med.-Chir.  Trans.,'  1869.)  In  some  cases,  both  patellae  are  broken,  together  or  con- 
secutively ;  in  rarer  instances,  the  same  patella  may  be  broken  more  than  once.  I  have 
had  such  a  case  in  a  man  in  whom  one  patella  had  been  broken  twice  and  the  other  three 
times;  and,  in  the  Guy's  Museum,  there  is  a  preparation  (Fig.  584:)  from  my  father's 


Fig.  584. 


Multiple  fracture  of  patella.    Prep.  121220. 


museum,  in  which  the  bone  had  been  broken  transversely  into  four  fragments,  probably 
from  different  injuries  or  from  some  direct  force,  each  fragment  having  a  ligamentous 
union. 

These  transverse  fractures  are  at  times,  although  rarely,  the  result  of  direct  violence. 
The  French  and  American  surgeons  believe  them  to  be  so  very  frequently.  [This  opin- 
ion is  no  longer  held  by  the  majority  of  American  surgeons.]  Direct  violence  to  the 
patella,  however,  is  more  commonly  followed  by  what  is  called  a  starred  or  vertical  than 
a  transverse  fracture,  and  in  these  cases,  there  is  rarely  much  separation  of  the  fragments ; 
in  the  transverse,  the  separation  is  sometimes  very  great,  this  fact  depending  upon  the 
amount  of  muscular  action  at  the  time  of  fracture.  This  separation  is  greatly  increased 
by  the  effusion  that  is  so  apt  to  take  place  into  the  knee-joint,  as  well  as  by  flexing  the 


852 


FRACTURES   OF   THE   LOWER  EXTREMITY. 


leg,  both  before  union  has  taken  place  and  for  many  months  subsequently,  and  from  a 
yielding  of  the  ligamentous  union.    This  separation  is  very  frequently  an  inch,  but  often 

more.    Sir  A.  Cooper  records  a  ease  in  which  five 
Fio.  585.  inches  existed.     In  Fig.  585,  the  separation  is  well 

shown. 

The  diagnosis  of  the  transverse  fracture  is  rarely 
difficult,  the  nature  of  the  violence,  the  sudden  loss  of 
power  of  the  limb,  the  distinct  separation  of  the  frag- 
ments, and  the  bulging  of  the  synovial  sac  between 
the  divided  portions  of  bone,  being  characteristic.  In 
Fracture  of  the  patella.  SeParatio7of  the  starred  fracture  the  different  pieces  of  bone  may 
fragments.  De  made  out.    In  the  vertical,  the  diagnosis  may  be 

more  difficult,  and  can  only  be  made  out  by  manipula- 
tion. In  exceptional  cases  where  either  the  ligimentum  patellae  or  the  tendon  of  the  ex- 
tensors above  the  patella  is  broken,  some  difficulty  may  be  felt,  but  such  accidents  are 
very  rare.  When  the  transverse  fracture  is  little  more  than  a  fissure,  no  separation  will 
be  found,  the  amount  of  separation  being  determined  by  the  extent  of  laceration  of  the 
fibrous  and  tendinous  coverings  of  the  bone.  When  the  laceration  is  partial  and  the  sepa- 
ration slight,  there  is  a  better  hope  of  a  bony  or  close  union  than  when  the  laceration  is 
complete  and  the  separation  great,  and  it  should  be  known,  that  union  by  bone  may  take 
place  although  probably  but  seldom  ;  that  union  by  strong  ligament,  with  about  half 
an  inch  to  an  inch  of  separation,  is  more  common  ;  but  that  non-union  is  not  rare.  Wil- 
liam Adams,  in  the  '  Path.  Trans.,'  vol.  xiii,  informs  us  that,  out  of  thirty-one  specimens 
he  examined,  fifteen  were  examples  of  ununited  fracture,  twelve  of  true  ligamentous  union, 
and  four  doubtful.  In  the  ununited  the  separation  was  very  great,  in  the  ligamentous,  it 
was  rarely  beyond  an  inch  and  a  half.  In  the  united  the  separated  fragments  were  only 
connected  with  each  other  by  a  single  layer  of  fibrous  tissue. 


[Fig.  586.  Fig.  587. 


Fracture  of  patella  ;  fragments  separated  by  flexing      Anterior  surface.    Vertical  section.    Fracture  of  patella 
the  kuee.]  united  by  bone.    Taken  from  my  father's  museum. 

That  bone  union  takes  place  is  now  generally  recognized.  In  Prep.  1 21 1'5,  Guy's 
Museum  (Fig.  587,)  the  fact  is  well  exemplified.  The  specimen  has  been  fully  described 
with  remarks,  by  the  late  Mr.  W.  King,  in  the  '  Guy's  Hosp.  Rep.,'  series  i,  vol.  vi. 

In  the  starred  or  vertical  fractures  osseous  union  is  generally  secured,  these  cases  being 
rarely  attended  with  complete  laceration  of  the  periosteal  or  fibrous  covering  of  the  bone. 

Treatment. — In  all  cases,  as  well  as  in  every  form  of  fractured  patella,  a  long  well- 
padded  posterior  splint  with  a  foot-piece  extending  from  the  tuberosity  of  the  ischium  to 
the  foot  should  at  once  be  adjusted,  the  knee-joint  being  left  uncovered  by  the  bandage. 
To  the  knee  joint,  a  bag  of  ice  or  cold  lotion  should  be  applied,  for,  as  a  direct  consequence 
of  the  accident,  blood  is  very  apt  to  be  effused,  and  as  a  secondary  effect,  synovial  in- 
flammation with  effusion  is  almost  sure  to  ensue. 

It  has  generally  been  the  custom  to  raise  the  heel  with  a  view  to  destroy  the  action  of 
the  extensor  muscles,  but  it  is  now  more  generally  believed  that  no  good  is  derived  from 
such  a  measure;  as  a  consequence  the  horizontal  position  of  the  limb  is  usually  employed, 
the  body  being  raised.  [Much  of  the  separation  depends  on  the  intra-articular  effusion.] 
The  fragments  should  be  brought  together  at  the  same  time  as  much  as  possible  by  the 
fingers  of  the  surgeon,  and  later  on  by  some  apparatus.  To  do  so,  however,  before  the 
joint  itself  has  recovered  from  the  effects  of  the  injury,  while  blood  exists  to  any  extent, 
or  the  synovial  capsule  is  distended  with  inflammatory  effusion,  is  not  wise,  since  any 
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attempt  to  draw  the  bones  together  under  these  circumstances,  can  only  result  in  tilting 
forward  the  surfaces  that  are  required  to  be  brought  into  apposition,  with  no  good  effect. 

For  a  few  days,  therefore,  until  all  inflammatory  action  lias  subsided,  the  surgeon  should 
rest  satisfied  by  simply  pressing  the  parts  together  with  his  fingers,  and  when  this  result 
has  been  secured,  the  two  portions  may  be  drawn  together  by  means  of  strips  of  plaster 
diagonally  applied,  of  india-rubber  bands  covered  with  washleather  attached  to  hooks 
which  have  been  inserted  at  intervals  of  an 

inch  on  either  side  of  the  splint,  or  by  what  is  Fig  588. 

better,  by  means  of  elastic  compression,  as 
shown  in  Fig.  588. 

Malgaigne's  hooks,  which  are  composed 
of  four  claws  drawn  together  by  a  screw, 
have  been  much  employed,  and  are  doubt- 
less effectual,  but  from  the  fact  that  they 
penetrate  the  soft  parts  and  painfully  and 
forcibly  draw  the  broken  fragments  together  gplint  for  fracture  of  the  patella  with  elastic  compression, 
they  are  objectionable.  Good  results  have,  A  Cord  with  tent  fastener  t0  regulate  extension. 
however,  been  reported  from  their  use.  B.  Band  or  strapping  bound  to  thigh. 

As  soon  as  all  inflammatory  action  of  the 
joint  has  subsided  and  the  bones  are  fairly  in  position,  such  an  immovable  apparatus  as 
the  flannel  Bavarian  splint  may  be  applied,  the  patella  being  left  exposed  or  not  as  the 
surgeon  may  think  fit.  When  the  bone  is  bandaged  over,  care  must  be  taken  not  to 
press  upon  it,  as  I  have  known  secondary  suppuration  with  necrosis,  and  joint  complica- 
tion of  a  serious  nature  thus  ensue.  Erichsen  uses,  as  a  rule,  the  starch  bandage,  and 
speaks  highly  of  it.  He  applies  it  over  a  pad  fixed  above  the  fractured  bone,  with  a  figure- 
of-8  bandage.  Whatever  apparatus  is  employed,  it  should  be  kept  on  for  five  or  six  weeks 
at  least,  and  when  removed,  some  light  leather  or  felt  casing  should  be  substituted.  To 
allow  the  patient  to  flex  the  limb  under  three  months  is  hazardous,  for  the  ununited  liga- 
ment is  sure  to  be  stretched  and  elongated,  and  the  limb  weakened.  A  good  leather  knee- 
cap should  permanently  be  worn  after  this  accident. 

With  the  confidence  rightly  or  wrongly  engendered  by  what  is  known  as  the  antiseptic 
system,  surgeons  have  been  led  to  cut  down  upon  a  fractured  patella  and  to  unite  the 
fractured  fragments  of  bone  by  sutures  ;l  and,  although  in  the  case  or  cases  in  which  this 
practice  has  been  employed,  it  is  a  pleasure  to  record  that  no  bad  results  followed,  yet  the 
practice  cannot  be  recommended  but  rather  condemned. 

In  examples  of  neglected  cases  of  fracture  where  a  great  separation  of  the  fragments 
exists  and  the  knee  is  consequently  so  weak  as  to  be  useless,  such  an  operation  may  be 
justifiable,  but,  under  other  circumstances,  I  cannot,  as  a  teacher,  regard  it  otherwise 
than  as  a  rash  and  hazardous  proceeding. 

Compound  fractures  of  the  patella. — These  are  grave  accidents,  one-fourth  of 
the  cases  dying.  Poland,  in  an  able  paper  read  before  the  Med.  and  Chir.  Society,  1870, 
gave  an  analysis  of  85  such  cases,  and  clearly  proved  that  in  all  cases  we  should  attempt 
to  save  the  limb,  and  adopt  the  ordinary  treatment  as  for  simple  fractures  of  the  patella. 
To  this  end  the  wound  should  be  well  washed  with  iodine  water  or  carbolic  acid  lotion, 
and  accurately  closed  by  sutures,  and  inflammation  subdued  by  the  constant  application 
of  ice.  If  suppuration  sets  in,  free  incisions  should  be  made  into  the  joint,  and  amputa- 
tion resorted  to  only,  when  the  powers  of  the  patient  fail  to  repair  the  injured  joint. 
Detached  fragments  of  bone  should,  however,  be  removed  at  once. 

Out  of  the  85  cases  collected  by  Poland,  there  were  20  deaths  and  65  recoveries;  in  31 
of  these  there  was  more  or  less  complete  anchylosis  of  the  joint ;  20  recovered  with  move- 
ment, 4  were  resected,  and  5  amputated.  The  joint  suppurated  in*  43  out  of  the  65  cases 
of  recovery,  and  in  all  the  fatal  cases.  [I  once  had  charge  of  a  woman  who,  after  having 
recovered  from  fracture  of  the  patella,  fell  and,  evidently  by  muscular  effort,  tore  open  the 
partially  stiff  joint  ,  through  the  ligamentous  union.  The  condyles  of  the  femur  could  be 
seen  and  the  cavity  of  the  joint  inspected,  yet  the  wound  healed  without  trouble,  and  the 
4  patient  subsequently  passed  from  notice  with  some  separation  of  the  fragments  and  a  par- 
tially stiff  joint.] 


1  [Lancet,  Aug.  1878,  p.  144;  Id.  p.  202;  Medical  Times  and  Gazette,  1861,  ii,  p.  467.] 
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Fractures  of  the  Leg. 


Fig. 


These  are  about  twice  as  frequent  as  those  of  the  thigh.  At  Guy's,  1090  cases  were 
admitted  in  six  years  against  541  of  the  thigh,  and  of  these  202,  or  one-fifth,  were  com- 
pound. Of  the  simple  cases,  not  1  per  cent,  died  from  all  causes;  and  of  the  compound, 
27  per  cent,  succumbed. 

Both  bones,  as  a  rule,  are  fractured ;  the  fibula  alone  being  broken  in  about  one  case  in 
six,  and  the  tibia  in  about  one  in  seven.  Lonsdale's  statistics  indicate  these  points. 
These  fractures  are  more  commonly  met  with  in  adult  than  in  child  life. 

In  fractures  of  both  bones,  those  of  the  upper  half  are  usually  the  result  of  direct  vio- 
lence, fractures  of  the  lower  half  of  indirect,  such  as  the  twisting  of  the  foot  or  leg  from  a 
fall  or  jump. 

In  fractures  of  the  tibia  alone,  the  line  of  fracture  is  frequently  transverse,  and 
from  this  cause  there  is  sometimes  difficulty  in  making  the  diagnosis  ;  the  nearer  the  frac- 
ture to  the  knee  the  more  transverse  being  the  line.  These  fractures 
arise  chiefly  from  direct  violence.  They  may  so  unite  as  to  leave  no 
external  trace  of  injury  ;  indeed,  they  may  be  attended  with  so  little 
displacement  that  the  line  of  the  bone  is  never  broken.  I  have  seen 
more  than  one  patient  walk  upon  the  fractured  limb  directly  after  the 
accident,  and  in  one  case,  the  man  went  up  a  whole  flight  of  stairs  to 
his  ward  with  but  a  slight  limp.  In  another,  under  care  in  1874,  a 
woman  with  a  fractured  tibia  and  fibula  went  about  for  a  week.  In  a 
medico-legal  point  of  view,  these  facts  are  important.  When  the  shaft 
has  been  separated  at  its  upper  epiphysis,  some  arrest  of  growth  may 
take  place;  and  such  a  result  is  illustrated  in  Fig.  589. 

Fracture  of  the  fibula  is  more  common  than  that  of  the  tibia, 
particularly  in  its  lower  third,  and  I  believe  in  many  examples  of  what 
are  called  bad  sprains,  a  fracture  exists.  In  the  upper  two-thirds,  the 
fracture  is  usually  caused  by  direct  violence  ;  in  the  lower  third  by 
indirect,  such  as  a  lateral  twist  of  the  foot.  As  often  as  not  it  is  asso- 
ciated with  a  forcible  eversion  of  the  foot.  With  pedal  inversion,  the 
extremity  of  the  tibia  is  mostly  broken  off.  When  with  this  fracture 
the  foot  is  displaced  outward,  and  its  outer  edge  raised,  the  accident 
is  known  as  "  Pott's  fracture"  (Fig.  527),  and  under  these  circum- 
stances the  external  ligament  remains  entire,  the  force  being  concen- 
trated against  the  fibula  from  two  to  three  inches  above  the  malleolus; 
the  internal  ligament,  however,  is  ruptured,  or  the  inner  malleolus  is 
fractured.  Displacement  of  the  foot  is  not  necessarily  an  attendant 
upon  the  fracture.  It  seems  to  be  the  result  of  some  continuation  of 
the  primary  fracturing  force  or  of  some  additional  force,  such  as  that  of  an  attempt  to 
walk.  In  the  indirect  fracture,  the  line  of  fracture  is  probably  oblique,  the  obliquity  being 
determined  by  the  direction  of  the  force. 

Diagnosis — In  fracture  of  either  of  the  leg-bones  alone,  the  diagnosis  may  be  some- 
what difficult,  and  more  particularly  when  no  displacement  is  present.  Crepitus  may  at 
times  be  made  out  by  a  forcible  attempt  to  move  or  bend  the  lower  fragments,  or,  by  some 
sudden  inversion  or  eversion  of  the  foot,  but  the  surgeon  should  be  careful  in  trying  for 
this  not  to  do  harm.  Local  pain,  however,  caused  by  pressure  with  the  thumb  over  the 
seat  of  fracture,  and  linear  ecchymosis  a  few  days  after  the  accident  are  valuable  helps  to 
diagnosis  in  these  as  in  all  other  kinds  of  fracture.  [If  the  surgeon  place  his  fingers  be- 
hind the  upper  part  of  the  shaft,  and  attempt  to  push  the  bone  forwards,  pain  will  often  be 
felt  near  the  ankle.  This  is  a  good  diagnostic  point,  for  the  tilting  of  the  bone  gives  pain 
by  displacing  the  fragments.] 

Protracted  or  repeated  examinations  of  the  injured  limb  should  always  be  avoided,  they 
only  add  to  the  mischief. 

Treatment — -In  fractures  of  either  of  these  bones,  a  natural  splint  is  always  found  in 
the  sound  bone,  consequently  any  shortening  or  deformity  rarely  follows  the  accident.^ 
What  the  surgeon  has  to  do  is,  simply  to  apply  some  splint  to  ensure  rest  to  the  broken 
bone  and  to  the  muscles  that  move  the  foot — to  the  inside  of  the  leg  when  the  fibula  is 
broken  (Fig.  591),  and  to  the  outside  when  the  tibia  (Fig.  590)  ;  the  splints  should  have 
a  foot-piece.  In  fractures  of  the  lower  third  of  the  fibula,  the  foot  may  be  drawn  inwards, 
the  bandage  being  applied  from  without  inwards,  but  in  many  instances,  nothing  more  is 
called  for  than  absolute  rest.    In  other  cases,  a  thick  pad  is  often  of  use  opposite  the  seat 


Anest  of  growth  in 
shaft  of  right  tibia  (1 
inch),  with  ho  wing  of 
fibula,  following  in- 
jury to  upper  epiphysis 
two  years  before,  in 
child,  set.  8. 
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Fig.  590. 


Fig.  591. 


Fig.  592. 


of  fracture.    In  no  case  should  the  bandage  cover  the  fracture.    After  the  lapse  of  a  few 
days  or  at -most  a  week,  when  all  swelling  with  other  evidence  of  local  injury  has  subsided, 
the  limb  may  with  advantage  be  put  up  in  some  immovable 
apparatus. 

In  cases  of  Pott's  fracture,  or  dislocation  of  tbe  foot  outwards 
with  fractured  fibula,  Pott  used  to  place  the  patient  on  the 
affected  side,  with  the  injured  limb  flexed,  fixing  the  leg  upon 
an  outside  splint ;  an  inner  splint  being  likewise  very  usually 
applied.  A  better  plan,  however,  is  found  in  the  posterior  and 
two  lateral  splints,  with  a  swing,  as  seen  in  Fig.  594,  this  mode 
of  swinging  the  limb  being  a  very  good  substitute  for  Salter's 
swing  (Fig.  595).  [The  fracture  box  usually  fulfils  all  re- 
quirements.] 

Fractures  of  both  bones  occur  in  every  variety,  and 
the  most  common  is  the  transverse  about  three  inches  above 
the  ankle,  but  every  form  of  oblique,  dentated,  comminuted, 
and  vertical  fracture  is  met  with  (Fig.  535).  When  near  the 
joints,  the  vertical  into  the  joint  is  by  no  means  rare.  The 
surgeon  in  his  first  examination  of  the  fractured  limb  should, 
if  possible,  make  out  the  line  of  obliquity  of  the  fracture  and 
the  tendency  one  or  other  of  the  fragments  may  have  to  ride  in 
any  one  direction,  always  observing  the  utmost  gentleness  in 
his  manipulation. 

When  the  tibia  is  broken  at  the  junction  of  its  middle  and  lower  thirds,  and  the  ex- 
tremity of  its  upper  fragment  on  its  inner  or  subcutaneous  surface  presents  a  V-shape 
(Fig.  592),  the  surgeon  may  expect  to  find  a  fissure  in  the  lower  fragment  of  bone,  start- 
ing from  the  apex  of  the  V  and  running  in  a  spiral  direction  inwards,  backwards,  and  out- 
wards round  the  inner  edge  of  bone,  across  its  posterior  surface  towards 
the  lower  articular  facet  where  the  tibia  and  fibula  articulate,  the  fissure 
then  passing  horizontally  inwards  across  the  lower  articular  facet  of  the 
tibia  to  the  posterior  border  of  the  inner  malleolus,  to  join  the  one  on 
the  posterior  aspect  of  the  bone,  t  hereby  cutting  off  a  triangular  fragment 
of  the  tibia  at  its  lower  extremity. 

This  variety  of  fracture  is  generally  produced  by  some  sudden  twist 
of  the  body  when  the  foot  is  fixed. 

It  may  be  suspected  during  life,  when  joint  complications  are  asso- 
ciated with  the  fracture.  It  was  first  described  by  M.  Gosselin  ('  Gazette 
des  Hopitaux,'  1855). 

When  compound,  it  is  generally  of  a  serious  nature,  and,  according 
to  Gosselin,  should  be  treated  by  amputation,  Dr.  R.  M.  Hodges,  of 
America,  going  so  far  as  to  say  that  by  such  a  practice  alone  can  the 
patient's  life  be  saved  ('Boston  Med.  and  Surg.  Journal,'  Jan.  1877). 
Death  usually  takes  place  from  pyemia  in  cases  that  are  left  alone. 

I  am  not  disposed,  however,  to  go  so  far  in  this  direction,  though  I 
fully  recognize  the  serious  nature  of  these  cases  and  believe  that  they 
claim  the  surgeon's  anxious  attention. 

In  transverse  fractures  there  is  rarely  deformity.  In  the  oblique,  it 
is  a  common  result — the  upper  extremity  of  the  lower  portion  of  bone, 
projecting,  as  a  rule — the  lower  fragment  being  rotated  outwards  from 
the  great  tendency  the  foot  has  towards  eversion. 

The  symptoms  of  fracture  of  the  leg  are  too  plain  to  be  overlooked. 
The  tibia  being  a  superficial  bone,  any  solution  of  continuity  or  devia- 
tion of  the  line  of  its  spine  [crest]  is  readily  made  out,  the  nature  of  the 
accident,  loss  of  power,  deformity,  and  crepitus,  helping  the  diagnosis. 
In  fractures  near  the  joint,  it  may  at  times  be  difficult  to  make  out  whether 
the  bone  is  fractured  into  the  joint  or  not,  and  when  a  doubt  exists, 
caution  in  prognosis  and  treatment  should  be  observed.  In  fractures 
close  to  the  ankle,  accompanied  with  displacement,  dislocation  may  be 
roughly  simulated,  but  the  slightest  care  ought  to  detect  the  true  nature 
of  t  he  ease  ;  the  facility  with  which  the  displacement  of  the  parts  is  rectified,  the  fact  that 
the  malleoli  retain  their  normal  relative  position  with  the  foot,  and  that  the  ankle-joint 
moves  with  facility,  proves  that  the  displacement  is  due  to  broken  bones  and  not  to  dis- 


v  -I 


V-shaped  fracture 
of  tibia  with  spiral 
fissures.  Figure  ta- 
ken from  a  prepa- 
ration of  Gosseliu's 
now  in  Dupuytren's 
Museum. 
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location  of  the  joint.  When  the  lower  epiphysis  of  the  tibia  is  displaced  with  the  foot, 
there  may  be  some  difficulty  in  making  out  the  true  state  of  the  case,  but  such  an  accident 
can  only  occur  in  children  ;  it  will  appear  as  a  transverse  fracture,  but  with  no  sharp  edge 
of  bone  as  is  usual  in  fracture,  while  replacement  of  the  displaced  fragments  will  not  give 
rise  to  the  ordinary  crepitus  of  broken  bone,  but  to  a  more  subdued  sensation. 

When  a  wound  complicates  the  case,  the  diagnosis  is  readily  made. 

Treatment — It  is  wise,  in  fracture  of  the  leg,  as  of  other  bones,  to  "  set"  the  frac- 
ture, and  to  put  the  injured  limb  into  the  right  position  with  good  splints  as  soon  as 
possible. 

In  a  general  way,  for  fractures  of  the  lower  two-thirds  of  the  bones,  the  best  apparatus 
is  a  straight,  flat,  and  not  too  broad,  metal  or  wooden  posterior  splint  (Fig.  5{j;5j,  with  a 


Fig.  593. 


Process  of  setting  a  fracture  of  the  leg. 


rectangular  foot-piece  and  two  broad  lateral  splints  (Fig.  594),  all  being  well  padded  and 
firmly  fixed  by  broad  strips  of  strapping,  broad  bands  of  inelastic  webbing  or  bandages, 
the  seat  of  fracture  being  left  exposed,  if  possible,  for  observation.    In  Fig.  594,  the 


Fig.  594. 


Apparatus  for  fixing  and  swinging  a  fracture  of  the  leg. 


whole  apparatus  is  illustrated  with  an  interrupted  splint  as  for  compound  fracture.  In 
reducing  a  fracture  of  the  leg,  the  knee  should  be  partially  flexed  or  held  by  an  assistant, 
the  surgeon  manipulating  the  lower  portion  (Fig.  593).  [The  fracture  box,  described  later, 
is  far  simpler.] 

During  the  putting  up  of  the  fracture,  the  limb  must  be  kept  extended  and  the  broken 
bones  maintained  in  position,  it  being  a  good  plan  to  fix  the  foot  and  limb  at  first  to  the 
posterior  splint,  and  subsequently  to  apply  the  lateral.  The  leg  afterwards  should  be  slung 
to  a  cradle  by  bandages  (Fig.  594),  or  Salter's  cradle  may  be  used  (Fig.  595).  When 
any  wound  in  the  soft  parts  exists,  as  in  compound  fracture,  the  corresponding  lateral 
splint  should  be  interrupted,  as  shown  in  Fig.  594. 

When  the  fracture  is  close  to  the  ankle-joint,  and  any  difficulty  is  experienced  in  keeping 
the  broken  bones  in  position  from  the  spasmodic  action  of  the  tendo  Achillis,  the  tendon 
should  be  divided.  This  simple  operation  at  once  permits  the  parts  to  be  adjusted  with 
admirable  facility,  and  renders  the  retentive  apparatus  of  real  value,  while  it  allows  natural 
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processes  of  repair  to  go  on  uninterruptedly,  the  divided  tendon  and  broken  bones  under- 
going repair  together. 

When  the  fracture  is  near  or  into  the  knee,  a  posterior  splint,  such  as  that  of  Mc- 
Intyre  or  Amesbury,  may  be  employed ;  indeed,  some  employ  this  splint  for  most  frac- 
tures of  the  leg  (Fig.  595). 

In  setting  any  fracture  of  the  leg,  the  opposite  limb  should  be  exposed  as  a  guide,  and 
an  inquiry  made  to  prevent  error 

as  to  the  existence  of  any  natural  Fig.  595. 

or  acquired  deformity.  The  foot 
should  generally  be  placed  at  right 
angles  with  the  leg,  with  the  sole 
flat  to  the  foot-piece,  care  being 
observed  that  the  heel  does  not  fall 
and  the  lower  fragment  of  bone 
consequently  tilt  upwards.  The 
heel  should  also  be  well  protected 
from  pressure,  and  the  foot  covered 
and  protected  with  cotton-wool. 
"  Take,  therefore,"  writes  Paget 
('Lancet,'  Feb.  27,  186(j),  "the 
foot-piece  of  the  splint  as  the  guide 
for  the  position  of  the  foot ;  and  if 
you  but  see,  in  the  management  of 
fractures  of  the  leg,  that  the  foot  Mclntyre's  splint  and  Salter's  swing, 

of  the  patient  and  the  foot-piece 

of  the  back  splint  fairly  correspond,  it  is  hardly  possible  for  the  limb  to  fall  into  any 
defective  method  of  repair.  Correspondence  between  the  axis  of  the  foot  and  of  the 
foot-piece  insures  that  there  shall  be  no  rotation  or  version,  either  outwards  or  inwards. 
Then,  again,  you  should  be  careful  that  the  foot  touches  the  foot-piece  by  the  three  balls 
of  the  sole — the  ball  of  the  heel,  the  ball  of  the  great  toe,  and  the  ball  of  the  little  toe." 

Dr.  Shrimpton,  of  Paris,  acting  upon  Dr.  Nathan  Smith's  suggestion  of  an  anterior 
wire  splint,  has  applied  it  to  fractures  of  the  leg,  with  success.  He  employs  a  splint  com- 
posed of  double  wires  an  inch  and  a  half  apart,  held  together  by  four  transverse  bars,  and 
applied  by  means  of  straps  to  the  front  of  the  leg,  as  illustrated  in  Fig.  59G  ('  Lancet,' 


Fig.  596. 


Nathan  Smith's  anterior  wire  suspension  splint,  with  Dr.  Shrimpton's  modification  of  it  below. 

1872),  the  limb  being  subsequently  slung  in  a  vertical  direction,  as  Esmarch  slings  his 
patient's  leg  in  disease  of,  or  after  operations  upon,  the  ankle.  After  the  limb  has  been 
kept  in  splints  for  about  a  month,  some  immovable  apparatus  such  as  the  flannel  Bavarian 
(Fig.  539)  may  be  substituted,  and  the  patient  allowed  to  get  up,  moving  about  with 
Cratches  for  another  month.  When  there  is  little  or  no  displacement  and  little  swelling, 
as  soon  as  the  immediate  effects  of  the  injury  have  passed  away  the  immovable  splint  may 
he  at  once  applied,  that  is,  after  the  first  week,  the  wants  of  the  individual  case  being  the 
only  guide  to  its  treatment.  When  the  bones  are  comminuted  and  some  loose  portion  has 
a  tendency  to  ride  or  rise  out  of  its  position,  the  application  of  a  pad,  with  sufficient  local 
pressure  to  keep  the  parts  in  position,  may  be  employed.    When  much  effusion  of  blood 
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or  local  action  takes  place,  ice  or  cold  lotion  may  be  used  as  an  application.  Constitu- 
tional symptoms  can  be  treated  as  they  arise. 

Compound  fractrues  of  the  leg  ought  to  be  adjusted  in  the  same  way  as  the 
simple,  care  being  taken  to  bave  an  interruption  in  tbe  splint  corresponding  to  the  wound 
(Fig.  594).  When  tbe  wounds  are  extensive,  the  posterior  hollow  splint  of  Mclntyre, 
or  any  of  its  modifications,  may  be  used  with  advantage. 

When  tbe  bones  are  comminuted,  the  loose  pieces  should  be  removed,  the  wound 
cleaned  and  sealed  with  a  pad  saturated  with  blood,  the  compound  tincture  of  benzoin  or 
carbolic  acid,  as  already  described  ;  at  a  later  period  of  tbe  case,  when  inflammation  and 
suppuration  take  place  about  the  seat  of  fracture,  a  free  incision  should  be  made  down  to 
the  bone,  and  any  necrosed  fragment  removed.  This  operation  gives  relief  to  pain  and 
expedites  recovery. 

When  the  injury  to  the  soft  parts  is  great,  and  the  large  vessels  or  tbe  joint  are 
involved,  amputation  may  be  called  for. 

About  one  in  every  three  cases  of  fracture  of  tbe  leg  is  compound,  the  average  mor- 
tality of  the  compound  being  also  about  one  in  three.  Of  those  amputated,  about  60  per 
cent,  are  fatal. 

When  amputation  is  called  for,  a  primary  operation,  i.  e.,  one  performed  during  the  first 
three  days,  is  better  than  a  later  one. 

Fractures  of  the  foot,  commonly  the  result  of  some  crushing  forcrj,  are  always 
serious,  on  account  of  the  injury  tbe  soft  parts  have  sustained  in  common  with  the  bones. 
When  not  so  complicated,  severe  fractures  of  the  bones  of  the  foot  as  well  as  other  bones 
will  recover  by  rest  and  the  application  of  cold  lotions,  etc. 

Fracture  of  the  os  calcis  may  occur  by  a  fall  from  a  height.  It  is  seldom  associated 
with  any  displacement,  and  undergoes  excellent  repair  when  natural  processes  are  left  to 
themselves.  In  exceptional  cases  the  broken  fragment  may  be  drawn  up  by  the  action  of 
tbe  gastrocnemii  muscles,  and,  under  such  circumstances,  the  leg  must  be  kept  flexed  and 
the  foot  extended  to  keep  the  fragments  in  position  by  some  outside  splint.  Under  those 
circumstances,  however,  the  foot  rarely  recovers  completely  its  natural  use. 

Fractures  of  the  astragalus  also  occur  from  some  fall  or  violence  and  are  often  com- 
pound. I  had  a  case  some  years  ago,  in  which  the  upper  surface  of  tbe  bone  with  its 
bead  was  split  off  and  forced  through  the  skin,  and  a  second  in  which  tbe  bone  was 
crushed  into  fragments  and  extruded  from  below  tbe  external  malleolus.  In  the  former 
the  soft  parts  were  so  injured  that  amputation  was  performed;  while  in  the  latter,  recovery 
took  place  by  natural  processes  with  a  stiff  but  good  limb. 

Simple  fracture  may,  however,  occur,  and  I  am  disposed  to  think  it  is  more  common 
than  is  supposed,  but  the  injury  is  difficult  to  diagnose,  particularly  wdien  no  displacement 
coexists.  I  have  had  occasion  in  two  cases  to  remove  from  boys  who  had  acute  inflam- 
mation of  the  bone  and  joint,  following  an  injury,  the  whole  of  the  necrosed  upper  articular 
surface,  with  half  the  thickness  of  the  astragalus,  and  in  both  good  results  followed.  The 
piece  I  removed  in  both  instances  looked  as  if  it  had  been  fractured,  and  subsequently 
died.  I  have  also  recently  (1878)  removed  from  the  inner  aspect  of  the  ankle  of  a  man, 
the  upper  half  of  the  astragalus  that  had  been  fractured  six  months  previously,  and  dis- 
placed so  as  to  present  its  upper  articular  facet  inwards.  The  case  had  been  reported  at 
a  sister  hospital  as  one  of  fracture  of  tbe  tibia  and  fibula.  The  fractured  bone  had  subse- 
quently inflamed  and  died. 

Compound  fracture  of  the  metatarsal  and  phalangeal  bones  should  be  treated  on  ordinary 
pinciples,  the  immediate  dressing  of  the  wounds  with  the  compound  tincture  of  benzoin 
to  exclude  all  air  and  place  the  wound  as  much  as  possible  under  the  condition  of  a  sub- 
cutaneous one  being  absolutely  indicated.  When  parts  irreparably  injured  require  to  be 
taken  away,  no  healthy  structures  ought  to  be  sacrificed  in  order  to  perform  a  named 
operation. 

COMPLICATED  FRACTURES. 

Extravasation  of  Blood. 

Fractures  are  very  often  complicated  with  extravasation  of  blood,  when  difficulties  may 
be  experienced  in  deciding  whether  the  blood  comes  from  an  artery  or  a  vein.  In  com- 
pound fracture,  however,  tbe  difficulty  of  diagnosis  is  less  than  in  the  simple,  since  the 
florid  character  of  the  flowing  blood,  its  pulsatile  stream  and  capability  of  being  arrested 
by  pressure  on  its  cardiac  side,  indicate  its  arterial  source.  In  simple  fractures,  the  diffi- 
culty is  sometimes  very  great,  particularly  when  the  limb  is  distended  with  blood,  and 
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there  is  no  pulsation  in  the  swelling.  When  the  vessels  below  the  seat  of  injury  pulsate 
naturally,  the  blood  has  probably  a  venous  origin,  but  when  pulsation  is  not  felt,  there  is 
no  reason  to  jump  to  the  conclusion  that  arterial  laceration  has  taken  place,  as  the  arteries 
may  be  simply  pressed  upon  by  the  effused  blood.  When  the  swelling  itself  pulsates  the 
diagnosis  is  simplified,  for  such  pulsation  generally  means  that  a  traumatic  aneurism  has 
formed,  and  some  large  artery  been  ruptured.  In  a  clinical  point  of  view,  however,  the 
question  happily  is  not  very  material,  as  surgeons  are  now  tolerably  well  agreed  as  to  the 
practice  to  be  pursued. 

Treatment  In  compound  fractures  the  injured  vessel  should  be  tied  or  twisted,  and 

tlic  wound  should  be  enlarged  for  this  purpose  when  necessary;  and  even  where  such  a 
practice  is  impossible,  and  from  the  nature  of  the  fracture  and  condition  of  the  soft  parts 
it  is  probable  that  the  limb  may  be  saved,  the  main  artery  should  be  tied  higher  up,  as 
fractures  heal  well  with  a  diminished  supply  of  blood.  Years  ago,  when  a  student,  I 
remember  a  case  of  Mr.  Bransby  Cooper,  in  which  a  compound  fracture  of  the  leg  was 
complicated  with  a  laceration  of  the  femoral  artery,  and  the  artery  was  secured  at  the  scat 
of  injury.  Repair  went  on  as  well  in  the  fracture  as  in  any  case  I  ever  witnessed.  Mr. 
Bransby  Cooper  has  also  recorded  in  his  4  Surgical  Essays'  a  case  of  fracture  of  the  femur 
where  the  femoral  artery  was  ligatured  for  a  ruptured  popliteal  artery,  and  recovery  took 
place  in  six  weeks. 

In  the  autumn  of  1873,  a  youth,  a?t.  18,  came  under  my  care  with  a  compound  fracture 
of  the  condyles  of  the  humerus  into  the  elbow-joint,  and  an  injury  to  the  brachial  artery 
about  its  centre,  sufficient  to  arrest  all  circulation  through  it.  The  wound  into  the  joint 
was  extensive,  but  as  my  dresser  had  sealed  it  well  with  lint  soaked  in  the  compound 
tincture  of  benzoin  before  I  saw  it,  I  thought  it  wise  to  leave  the  case  to  nature.  The 
youth  went  on  well  without  one  bad  symptom,  and  left  the  hospital  with  a  movable  joint. 
I  am  disposed  to  attribute  the  well-doing  of  this  case  to  the  fact,  that  the  brachial  artery 
was  obstructed. 

When,  however,  the  condition  of  the  limb  at  the  seat  of  fracture  is  such  as  to  forbid 
any  hope  of  its  recovery  being  entertained,  primary  amputation  ought  to  be  performed ; 
if  a  doubt  exists  as  to  the  probability  of  the  limb  being  saved,  the  artery  should  be  secured 
in  or  above  the  wound  ;  and  amputation  should  be  performed  as  a  secondary  operation  if 
the  attempt  fail  to  save  the  limb  ;  the  chances  of  a  successful  result  in  primary  and  second- 
ary amputation  being  about  equal. 

In  simple  fracture,  when  there  is  great  effusion  of  blood  and  no  pulsation  in  the  swelling 
or  vessels,  the  expectant  treatment  is  the  right  one  to  adopt,  the  injured  limb  being  kept 
at  rest  and  elevated,  and  cold  applied.  When  pulsation  in  the  swelling  is  felt,  and  it  is 
clear  that  arterial  laceration  has  taken  place,  the  same  practice  ought  also  primarily  to  be 
adopted,  since  every  hospital  surgeon  knows  that  these  cases  often  do  well  under  such 
treatment.  I  can  recall  several  where  it  was  as  clear  as  symptoms  could  define  that  with 
fracture  of  the  bones  of  the  leg  severe  arterial  laceration  existed,  and  yet  a  good  recovery 
ensued.  To  cut  down  at  the  seat  of  injury  and  secure  the  wounded  artery  is  what  no  one 
at  the  present  day  advocates,  although  John  Bell  laid  it  down  as  a  law,  that  such  a  rule 
should  be  followed  ;  but  to  do  so  above  the  seat  of  injury  is  one  that  commends  itself  to 
the  surgeon's  attention,  when  it  is  clear  that  some  treatment  is  requisite  for  the  wounded 
vessel  and  that  the  fracture  and  parts  around  are  progressing  towards  recovery.  When 
gangrene  of  the  limb  threatens,  it  would  be  as  unscientific  as  it  is  useless  to  adopt  this 
practice  ;  amputation,  under  such  circumstances,  being  alone  applicable. 

[Frequently  the  great  swelling  and  intra-cellular  bleeding  after  fractures,  produced  by 
severe  injuries,  is  sufficient  to  produce  such  tension  that  the  foot  becomes  cold  and  pulse- 
less. In  these  instances  free  incisions  through  the  skin  should  be  resorted  to  immedi- 
ately, to  relieve  tension  and  pressure,  lest  gangrene  of  the  distal  parts  occur  from  pressure 
cutting  off  the  blood  and  nerve  supply.] 

By  way  of  summary  it  would  appear  that  in  compound  fracture  complicated  with 
arterial  hemorrhage,  the  vessel  ought  to  be  secured  if  possible,  in  the  wound,  if  not  above 
it;  and  that  primary  or  secondary  amputation  should  only  be  resorted  to  when  the  local 
injury  forbids  any  hope  of  a  natural  recovery  being  entertained. 

In  simple  fracture  the  expectant  treatment  should,  as  a  rule,  be  adopted.  If  from  the 
progressive  character  of  the  hemorrhage,  interference  is  absolutely  demanded,  the  artery 
should  be  secured  above  the  fracture,  and  amputation  had  recourse  to  when  gangrene  of  the 
limb  follows.    Pressure  upon  the  afferent  artery  is  a  practice  that  also  demands  attention. 

In  exceptional  cases,  it  may  be  expedient  to  cut  down  upon  the  wounded  vessel  at  the 
seat  of  injury. 
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Fractures  implicating  Joints. 

These  are  generally  grave  injuries — though  in  simple  fractures  the  worst  effect  that  is 
usually  to  be  looked  for  is  some  stiffness  or  anchylosis  of  the  articulation.  Yet  this  result 
is  not  constant,  and  a  movable  joint  is  not  rarely  secured.  As  a  matter  of  precaution, 
however,  the  surgeon  should  warn  the  patient  of  the  risk,  and  be  careful  always  to  adjust 
the  fracture  and  limb  in  the  most  useful  position  for  a  stiff'  joint.  Such  cases  require 
very  careful  treatment,  absolute  immobility  of  the  injured  bone  and  articulation  being 
essential  points  to  be  observed  ;  the  joint,  if  inflamed,  must  be  treated  upon  ordinary 
principles.  Passive  movement  of  the  joint  should  be  commenced  after  the  lapse  of  four  or 
five  weeks. 

Compound  fractures  into  joints  are  among  the  most  serious  cases  the  surgeon  has 
to  treat,  and  in  the  lower  extremity  generally  require  amputation.  In  the  knee-joint, 
this  practice  is  the  best  when  the  wound  is  great  and  fracture  severe,  though  exceptional 
cases  are  on  record  in  which  excision  has  been  employed.  In  less  severe  examples  an 
attempt  to  save  the  member  may  be  made,  secondary  amputation  being  performed  when 
ill-success  follows.  The  same  rules  are  applicable  in  these  cases  as  in  wounds  of  joints, 
a  simple  fissure  of  bone  adding  but  little  to  the  danger ;  while  severe  comminution  reduces 
the  prospects  of  success  to  a  minimum. 

In  compound  fracture  into  the  ankle-joint  without  displacement,  no  operation  is  usually 
called  for,  since  good  results  are  obtainable  by  conservative  treatment. 

In  compound  fracture  of  the  shoulder-  and  elbow-joints,  amputation  is  rarely  required 
unless  the  parts  are  irreparably  crushed,  or  the  patient  is  so  old  as  to  forbid  any  hopes  of 
recovery  being  entertained.  Yet  in  many  cases  excision  should  be  undertaken,  as  it  is 
wiser  to  excise  the  articulation  at  once  with  the  view  of  securing  movement,  than  to  look 
for  a  recovery  by  natural  processes  where  anchylosis  must  be  expected,  unless,  indeed,  the 
wound  is  small,  the  injury  to  the  bones  slight,  and  the  patient  young. 

In  compound  fracture  of  the  wrist,  no  operation  is  required  as  a  general  rule. 

By  way  of  summary,  compound  fractures  into  joints  should  be  regarded  as  cases 
of  wounded  joint,  and  treated  accordingly,  the  amount  of  bone  comminution  and  displace- 
ment having  an  important  influence  in  determining  the  question  and  nature  of  operative 
interference,  when  such  may  be  called  for. 

In  large  joints,  where  excision  is  inexpedient  or  dangerous,  amputation  must  be  had 
recourse  to  ;  in  others,  where  excision  is  a  sound  operation,  it  should  be  preferred.  In 
the  ankle-  or  wrist-joint  where  the  articular  ends  of  the  bones  project,  they  should,  except 
in  young  subjects,  be  removed. 

Comminution  of  bones  is  a  complication  that  requires  a  few  observations,  although 
in  simple  fractures  it  does  little  more  than  render  difficult  the  treatment  of  the  case  and 
increase  the  risk  of  some  shortening  or  deformity.  When,  however,  it  is  the  result  of  a 
direct  force  from  a  "  spent  ball,"  or  other  projectile,  the  comminution  may  be  very  great, 
the  bone  also  may  be  fissured  and  with  the  soft  parts  contused  ;  the  danger  of  the  case  under 
these  circumstances  being  much  aggravated,  not  only  from  the  direct  effect  of  the  injury, 
but  from  the  ostitis  that  is  so  liable  to  follow. 

In  compound  fracture,  bone  comminution  has,  too,  an  important  influence  for  harm  ; 
adding  greatly  to  the  risks  and  dangers  of  suppuration  and  diminishing  the  probabilities 
of  a  successful  result ;  since  each  piece  of  bone  often  acts  as  an  irritant  and  retards  re- 
covery, and  the  fragments  too  often  subsequently  die.  It  is  always  well,  therefore,  in 
these  cases  to  remove  the  detached  portions,  and  when  the  extremities  of  the  bones  are 
rugged,  to  excise  them.  Large  pieces  of  bone,  however,  that  are  held  by  their  periosteal 
coverings,  must  not  be  interfered  with.  This  splitting  and  comminution  of  bone  is  most 
frequently  met  with  in  gunshot  wounds,  the  conoidal  of  the  present  day  splintering  far 
more  than  the  round  bullet  of  former  times. 

In  all  cases  of  compound  fracture  where  difficulty  is  experienced  in  reducing  the  pro- 
jecting ends  of  the  broken  bone,  the  best  course  is  to  remove  them  with  a  saw,  particu- 
larly when  they  are  sharp ;  comminuted  fragments  should  also  be  taken  away.  A\  lien 
much  bone  has,  however,  been  removed,  the  surgeon  should  be  careful  not  to  separate  the 
parts  too  much,  for  fear  of  want  of  union.  [Sometimes  wiring  the  fragments  together 
may  prove  serviceable.] 

The  subject  of  dislocation  and  fracture  has  been  discussed  in  the  chapter  on  dislocations. 

Fracture  from  gunshot  wounds  will  receive  attention  in  the  chapter  devoted  to  gunshot 
injuries. 


SUMMARY   OF   THE   TREATMENT   OF  FRACTURES. 
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[SUMMARY  OF  THE  TREATMENT  OF  FRACTURES. 

As  the  methods  of  treatment  described  and  recommended  by  Mr.  Bryant  are  in  many 
particulars  quite  different  from  those  usually  employed  in  America,  I  have  thought  it 
better  to  devote  a  section  to  explaining  some  of  these  differences  rather  than  to  interpolate 
many  paragraphs  in  the  text.  It  is  to  be  recollected  that  a  judicious  surgeon  can  treat  a 
fracture  with  little  or  no  apparatus,  while  an  ignorant  one  will  obtain  a  bad  result  with  all 
the  devices  and  contrivances  at  hand  to  assist  him.  Unfortunately  many  inventors  make 
complicated  apparatus  in  an  endeavor  to  enable  men  to  treat  fractures,  without  using  their 
brains,  or  exercising  the  ordinary  mechanical  principles,  which  should  be  inherent  in  every 
one  who  undertakes  to  practise  surgery.  The  description  of  many  excellent  forms  of 
splint  would  tend  to  confuse  the  student,  who  would  be  induced  to  treat  every  fracture  by 
the  special  apparatus  described  as  being  suitable  for  leg,  thigh,  or  arm.  Hence  I  shall  deal 
rather  with  principles,  and  speak  of  the  simple  forms  of  dressing  which  are  used  by  Ameri- 
can surgeons,  and  which  I  believe  to  be  applicable  to  fracture  in  the  various  regions. 

Some  will  doubtless  see  indications  of  the  methods  adopted  in  the  Pennsylvania  Hospital, 
and  indeed  much  of  the  matter  will  be  taken  directly  from  the  article  on  fractures,  recently 
published  in  the  volume  entitled  '  Surgery  in  the  Pennsylvania  Hospital.'  My  connection 
with  that  institution  as  student  and  Resident  Surgeon,  and  the  fact  that  much  of  the 
article  mentioned  was  written  by  my  pen  will  explain  the  similarity. 

General  Considerations. 

Shock. — If  the  fracture  be  of  sufficient  gravity  to  cause  surgical  shock,  the  first 
efforts  should  be  directed  to  the  relief  of  this  condition.  Blankets  and  hot-water  cans 
must  be  applied,  the  foot  of  the  bed  elevated,  and  beet-tea,  quinine,  coffee,  and  stimulants 
administered  internally.  Great  care  must  be  taken  to  avoid  overdosing  the  patient  with 
alcohol,  especially  as  many  have  already  been  given  some  stimulant  of  this  kind  at  the 
place  where  the  accident  occurred.  Again,  many  patients  receive  the  injury  while  in 
an  intoxicated  condition,  and  are  perhaps  suffering  the  depression  caused  by  the  over- 
use of  alcohol.  Hence  small  repeated  doses  of  nutriment,  combined  with  quinine  and 
coffee,  with  but  little  alcohol,  is  the  preferable  means  of  producing  reaction.  If  there 
be  any  hemorrhage,  it  is  to  be  controlled  at  once  by  ligatures  or  pressure. 

Examination. — As  soon  as  it  is  deemed  proper  to  disturb  the  patient,  a  thorough 
examination  of  the  part  may  be  made.  In  order  to  spare  the  pain  and  nervous  exhaustion 
which  might  otherwise  ensue,  as  well  as  to  overcome  muscular  spasm,  it  is  necessary  in 
severe  cases  to  administer  an  anaesthetic.  The  manipulation,  demanded  by  the  examina- 
tion, should  be  careful  and  deliberate.  Undue  haste  and  force  should  always  be  avoided, 
and  especially  is  frequent  examination  by  bystanders  to  be  deprecated,  as  it  is  liable  to 
injure  vessels,  nerves,  and  cellular  tissue,  and  may  serve  to  detach  impacted  fragments 
which  in  some  cases  should  be  undisturbed.  Fear  of  giving  pain  should  never  prevent 
as  full  an  investigation  as  is  required,  since  pain  is  easily  annihilated  by  anaesthetics. 
During  anaesthesia,  moreover,  muscular  resistance  subsides,  and  full  appreciation  of  the 
surgical  condition  is  obtainable. 

Dressing  As  a  rule,  fractures  are  to  be  dressed  immediately,  but  when  the  injury 

to  soft  parts  is  very  great,  it  is  sometimes  advisable  to  wait  a  few  days,  until  swelling  and 
other  inflammatory  symptoms  have  subsided,  before  attempting  accurate  adjustment  with 
bandages  and  splints.  When  the  great  amount  of  swelling  endangers  the  safety  of  the 
limb  by  arresting  circulation,  free  incisions  should  be  made  through  the  tense  integument 
to  permit  the  fluids  to  drain  away,  and  especially  to  relieve  the  pressure  upon  vessels  and 
nerves.  Much  stress  is  laid  upon  this  measure,  as  threatening  gangrene  may  be  averted 
by  these  free  cutaneous  incisions. 

In  dressing  fractures  all  complicated  forms  of  apparatus  are  to  be  rejected,  and  the 
limb  is  to  be  so  dressed  that  the  seat  of  fracture  may  be  frequently  examined.  In  many 
instances  of  fracture  of  the  upper  extremity,  splints,  properly  so  called,  may  be  discarded, 
and  the  postural  method  insisted  upon.  In  other  words,  the  limb  is  put  in  a  position 
which  relaxes  all  displacing  muscles,  and  is  retained  there  by  roller  bandages  or  adhesive 
strips.  For  fractures  of  the  femur  continuous  extension,  and  for  those  of  the  tibia  and 
fibula  the  hinged  fracture-box,  are  almost  invariably  the  means  to  be  adopted. 

The  well-known  fracture-bed,  with  a  movable  centre-piece  in  the  mattress,  to  allow  the 
introduction  of  a  vessel  to  receive  the  alvine  discharges,  is  often  useful,  but  is  not  essential 
in  treating  fractures  of  the  lower  extremities. 
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Compound  fractures — In  these  injuries  the  surgeon  must  endeavor  to  convert 
the  fracture  into  a  simple  one  by  closing  the  wound  at  once.  If  there  is  protrusion,  the 
ends  of  the  fragments  should  be  reduced  by  manipulation  and  extension,  by  enlarging  the 
wound,  or  by  tenotomy.  When  suppuration  occurs,  the  limb  is  best  placed  in  some  form 
of  fracture-box,  and  surrounded  with  bran,  which  may  be  rendered  disinfectant  by  the 
admixture  of  some  carbolized  powder.  Occasionally  resection  of  the  fragments  may  be 
done,  when  it  is  found  impossible  to  replace  the  projecting  pieces  of  bone.  The  con- 
tiguous ends  may  be  united  by  wire,  if  there  is  much  tendency  to  displacement. 

Fixed  dressings  The  application  of  dressings  of  plaster,  silicate  of  sodium,  and  such 

matei'ials  is  not  to  be  resorted  to  in  the  early  stages  of  the  treatment,  but  may  frequently 
be  employed  later,  in  fractures  of  the  leg  and  thigh.  I  am  rather  opposed  to  immov- 
able fixed  dressings,  but  prefer  to  use  hardening  materials  to  make  circular  dressings, 
which  are  subsequently  split  open  and  reapplied.  The  fixed  dressing  should  seldom  be 
employed,  except  in  the  late  stage  of  fractures,  while  the  patient  is  still  under  strict 
surgical  observation,  or  in  special  cases  of  delayed  union.  Its  use  in  fractures  of  the  upper 
extremity  is  not  necessary  as  a  rule,  because  the  patient  can  be  on  his  feet  and  take  exer- 
cise with  the  ordinary  dressings  for  such  injuries.  In  cases  of  broken  femur  or  tibia, 
however,  the  patient  need  not  be  kept  in  bed  more  than  three  or  four  weeks,  if  some  form 
of  permanent  dressing  is  applied  at  the  expiration  of  that  time.  Silicate  of  sodium  is 
the  hardening  agent  I  generally  employ.  It  is  cleanly,  dries  with  moderate  rapidity, 
and  is  always  available  at  once.  Plaster  of  Paris  is  rather  dirty  in  its  application,  but 
is  desirable  where  rapid  solidification  is  required ;  hence  in  cases  of  delirium  tremens, 
occurring  in  the  course  of  the  treatment,  I  have  used  it. 

In  any  of  these  dressings  a  hole  can  be  cut  opposite  the  wound  in  instances  of  compound 
fracture,  and  frequent  change  of  dressing  thus  be  obviated. 

Passive  motion  As  a  rule  passive  motion  need  not  be  insisted  upon  at  as  early  a 

period  as  frequently  recommended.  If  there  is  no  direct  inflammatory  involvement  of 
the  contiguous  joints,  early  passive  motion  will  not  be  required,  as  stiffness  can  hardly 
occur  within  a  period  of  three  or  four  weeks.  On  the  other  hand,  if  the  joint  is  implicated 
in  the  fracture,  some  degree  of  anchylosis  will  probably  occur,  but  it  will  be  rather 
increased  than  not  by  passive  motion  in  the  early  stages.  This  serves  to  enhance  in- 
flammatory processes  at  a  time  when  every  effort  must  be  to  reduce  the  activity  of  the 
pathological  phenomena.  It  is  better  to  keep  the  joint  at  rest  at  this  time,  and  trust  to 
strong  passive  manipulation  at  a  later  period,  when  there  is  less  likelihood  of  awakening 
severe  inflammation. 

Bed-sores  Pressure  of  the  splint  or  bed  upon  any  bony  protuberance  is  liable  to 

cause  a  bed-sore,  which  must  be  avoided  by  careful  padding,  frequent  change  of  position, 
and  bathing  the  parts  with  water  or  spirits.  Bed-sores  will  often  occur  without  the  patient 
experiencing  any  special  pain.  The  surgeon  must  look  for  them,  and  not  be  satisfied  with 
inquiring  whether  the  splint  hurts.  If  a  slough  be  found  it  is  to  be  removed  by  a  poul- 
tice, and  the  remaining  ulcer  treated  with  slightly  stimulating  applications,  such  as  chloral 
in  solution  or  ointment,  sulphate  of  copper,  or  nitrate  of  silver. 

Treatment  of  Special  Forms  of  Fracture. 

Fractures  of  the  spinal  column  Fractures  of  the  vertebral  column  are  the 

most  unsatisfactory  fractures  treated,  for  in  many  instances  it  is  impossible  to  make  a 
correct  diagnosis,  and,  even  when  the  nature  of  the  injury  is  patent,  the  treatment  is 
almost  uniformly  unsuccessful.  As  a  rule  the  paralyzed  patient  dies  exhausted  by  numerous 
bed-sores,  though  occasionally  a  man  survives  with  perhaps  incurable  paralysis  of  the  lower 
extremities.  The  treatment  must  be  expectant.  Cupping  may  sometimes  be  employed 
as  a  counter-irritant  and  depletant  to  the  spinal  region ;  for,  as  in  head  injuries  the  brain 
must  be  treated,  so  in  spinal  fracture  the  cord  is  the  organ  to  be  watched.  If  any 
deformity  is  detected,  an  attempt  at  replacement  may  be  made,  but  no  severe  manipula- 
tion is  allowable.  Trephining  is  seldom  judicious  treatment.  The  great  liability  to  bed- 
sores renders  it  imperative  to  place  the  patient  upon  an  air-  or  water-bed.  The  former  is 
preferable  because  less  heavy,  and  not  so  troublesome  when  it  begins  to  wear  out  and  to 
leak.  All  points  of  the  patient's  body  or  limbs  that  sustain  pressure  are  to  be  watched, 
and  carefully  bathed  with  whiskey  at  frequent  intervals.  When  bed-sores  have  actually 
appeared,  they  should  be  treated  on  general  principles.    The  urine  has  to  be  withdrawn 
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by  means  of  the  catheter  during  the  period  of  retention ;  and  even  when  incontinence 
occurs,  it  is  well  to  introduce  the  instrument  occasionally  to  give  exit  to  any  residuary 
urine  that  may  not  be  expelled.    Sometimes  the  bladder  is  irrigated  with  advantage. 

If  the  injured  man  survive  the  primary  results  of  the  fracture,  iodide  of  potassium  and 
mercury  are  to  be  administered,  to  prevent  or  relieve  the  paralysis  due  to  mischief  done 
the  spinal  marrow  either  primarily  or  secondarily.  Electricity  may  be  employed  in  some 
of  these  cases,  but  does  not  as  a  rule  give  very  satisfactory  results. 

Fractures  of  the  pelvis. — Nothing  is  to  be  said  of  the  management  of  these 
injuries  in  addition  to  what  our  author  has  already  written.  The  fractures  are  usually  to 
he  treated  expectantly,  and  the  complicating  visceral  lesions  on  general  principles. 

Fractures  of  the  ribs  and  sternum  These  injuries  have  also  been  discussed 

sufficiently  on  a  previous  page. 

Fractures  of  the  cranium  and  face  will  be  found  considered  under  injuries  of 
the  head  in  the  early  part  of  the  volume.  It  may  be  proper,  however,  to  state  that  the 
treatment  to  be  pursued  when  fractures  of  the  skull  are  met,  is  as  follows: — 

The  patient  is  to  be  placed  in  bed,  with  the  head  low,  and  moderately  stimulated  until 
brain-shock  or  concussion  is  overcome.  Afterwards  the  head  should  be  elevated,  and 
cold  affusions  employed,  while  purgatives  and  bromide  of  potassium  in  large  doses  are 
administered  internally.  These  measures  prevent  cerebral  congestion  and  inflamma- 
tion. The  amount  of  bromide  proper  to  be  given  varies  from  two  to  four  drachms  during 
the  twenty-four  hours.  Occasionally  opium  in  small  amounts  and  perhaps  mercurials  may 
be  resorted  to  for  a  similar  reason.  More  general  reliance  is  placed  by  me  upon  bromide 
of  potassium  and  purgation.  Cupping  at  times  should  be  employed,  and  phlebotomy, 
which  seems  to  have  been  almost  ignored  as  a  remedial  agent,  should  be  employed  in 
skull  fractures  more  frequently  than  it  is. 

Compound  comminuted  fractures  are  usually  to  be  managed  by  removing  the  loose 
fragments  and  by  elevating  depressed  portions  of  bone.  The  trephine  is  frequently  neces- 
sary to  attain  the  latter  object,  and,  as  it  is  only  required  to  get  an  opening  by  which  to 
introduce  the  elevator,  the  smallest  trephine  is  to  be  used.  The  importance  that  I  attach 
to  exploratory  incisions  through  the  scalp,  in  doubtful  cases 
with  dangerous  brain  symptoms,  has  been  dilated  upon  in  the  Fir,.  597. 

sections  on  head  injuries. 

Fractures  of  the  scapula  are  of  infrequent  occur- 
rence, and  have  been  sufficiently  discussed. 

Fractures  of  the  Clavicle  Undoubtedly  the  best 

method  of  dealing  with  this  fracture,  if  deformity  is  to  he 
avoided,  is  to  keep  the  patient  lying  upon  the  back.  The 
scapula  is  thus  steadied  by  the  pressure  of  the  body  on  the 
mattress;  the  sterno-ch  ido-mastoid  may  be  relaxed  by 
slightly  elevating  the  head.  If  it  is  necessary  to  press  the 
outer  part  of  the  clavicle  backward,  a  bag  of  shot  may  be 
laid  upon  the  shoulder.  The  forearm  and  hand  should  be 
laid  across  the  chest  in  most  cases.  It  is  only  required  to 
keep  this  supine  position  for  two  or  three  weeks,  as  the  ten- 
dency to  displacement  is  overcome  when  partial  solidification 
is  obtained.  For  walking  patients  Sayre's  method  of  apply- 
ing adhesive  plaster  answers  well.  One  strip  is  looped  around 
the  arm  and  passes  across  the  back  to  the  front  of  the  oppo- 
site side  of  the  chest ;  another  draws  the  elbow  forward  by 
passing  up  the  forearm  and  over  the  sound  shoulder. 

Fractures  of  the  humerus. — When  the  shaft  of  the 
humerus  is  broken  near  the  middle,  an  internal  angular 
splint  extending  from  the  axilla  to  the  hand  answers  very       Sayre's  dressing  for  fractured 
well.    It  may  be,  and  often  is,  wise  to  use  an  additional  clavicle.  (Hamilton.) 

short  external  splint  of  card-board  or  wood  coming  down  to 

the  elbow.  This  gives  greater  immobility  of  the  fragments.  If  the  upper  end  of  the 
bone  is  the  seat  of  fracture,  the  arm  should  be  bandaged  close  to  the  chest,  with  the  fore- 
arm across  the  thorax  or  on  the  opposite  shoulder.  In  this  way  the  displacing  muscles 
are  relaxed,  and  the  ribs,  acting  as  a  support  or  splint,  prevent  motion  of  the  proximal 
joints.  The  exact  position  given  the  limb  must  depend  on  the  nature  of  the  deformity, 
for  if  the  upper  fragment  is  thrown  outwards  by  the  rotators,  it  may  become  necessary  to 
abduct  the  arm,  and  even  to  apply  weight  extension  as  in  fractures  of  the  thigh-bone. 
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Fig.  598. 


Fractures  through  or  above  the  condyles  are  treated  satisfactorily  by  anterior  angular 
splints  of  wood,  or  by  posterior  angular  trough-like  splints  of  leather,  metal,  or  felt.  The 
relative  position  of  the  bones  of  the  forearm  to  each  other,  and  the  relation  of  their  axes 

to  that  of  the  humerus  must  be  considered;  for  a  splint  which 
does  not  allow  a  proper  apposition  of  the  fragments  with  regard 
to  these  points  will  cause  deformity  in  the  outline  of  the  limb. 

Fractures  Of  the  forearm  A  palmar  and  a  dorsal 

splint  should  be  used  for  fractures  of  the  shafts  of  the  radius 
and  ulna,  with  the  hand  placed  so  that  the  thumb  points  up- 
wards.  For  fracture  of  the  olecranon,  the  elbow  joint  should 
Ite  kept  extended,  and  the  fragment  drawn  down  by  adhesive 
plaster.  When  the  coronoid  process  is  broken  off,  the  fore- 
arm should  be  flexed.  Fractures  of  the  lower  end  of  the 
radius  may  be  treated  successfully  with  Bond's  splint  and 
compresses,  if  the  surgeon  has  previously  reduced  the  fracture 
by  forcing  the  lower  fragment  down  into  position  by  flexing 
the  wrist  and  making  pressure  upon  the  portion  of  bone  pro- 
jecting upward  on  the  dorsal  aspect  of  the  wrist.  The 
moulded  metal  splint  devised  by  Levis  for  this  form  of  injury 
is  exceedingly  valuable.  It  does  not  require  compresses  to 
make  the  splint  correspond  with  the  normal  curvature  of  the 
palmar  surface  of  the  radius;  and  the  depressions  for  the 
thenar  and  hypothenar  eminences  fix  the  splint  in  the  proper 
position  and  avoid  slipping. 
Dr.  Levis,  in  a  recent  paper,1  says:  "  The  first  essential  of  the  treatment  of  fracture  of 
the  lower  end  of  the  radius  is  the  complete  reduction  of  the  displacement.  The  action  of 
replacement  must  be  directed  to  the  lower  fragment  itself.  The  reduction  of  the  fracture 
can  usually  be  thoroughly  effected,  under  anaesthesia,  by  strong  extension  applied  to  the 


Dressing  for  fracture  of  the  surgical 
neck  of  the  humerus  (Fergussou.) 


Fig.  599. 


Bond's  splint. 

hand,  associated  with  forced  flexion  of  the  trrist,  and  with  pressure  applied  directly  on 
the  dorsal  surface  of  the  lower  fragment.  Unless  vertical  splitting  or  comminution  of  the 
lower  fragment  exists,  the  maintaining  of  partial  flexion  of  the  wrist,  with  pressure  of  a 
pad  on  the  dorsal  surface  of  the  fragment,  will  prevent  return  of  deformity." 

"In  the  treatment  of  fracture  of  the  lower  end  of  the  radius  it  is  essential  that  proper 
allowance  be  made  for  the  curvature  of  the  anterior  or  palmar  surface  of  this  part  of  the 
bone.  This  is  insured  in  the  splint  which  I  have  devised,  which  follows  correctly  the 
radial  curvature;  and  the  fixing  of  the  thenar  and  hypothenar  eminences  of  the  hand  in 
their  moulded  beds,  maintains  the  splint  immovably  in  its  correct  position  with  reference 
to  the  radial  curve. 

"  To  neglect  of  complete  primary  reduction  of  the  displacement  of  the  lower  fragment, 
and  to  inefficient  restoration  and  retention  of  the  normal  radial  curve,  are  due  the  frequent 
unfortunate  sequences  of  this  fracture." 

Such  is  Dr.  Levis's  neat,  inexpensive,  and  valuable  splint.  Undoubtedly  the  frequent 
deformity  observed  after  this  fracture,  which  is  often  impacted,  is  owing  to  neglect  to 
press  the  lower  fragment  into  place.  I  have  at  times  pushed  it  down  with  my  thumb 
with  an  audible  snap,  for  it  is  bad  surgery  to  allow  deformity  to  occur  because  impaction 
holds  the  fragments  in  a  bad  position.  In  some  regions,  and  under  some  circumstances, 
impacted  fractures  had  better  not  be  separated  by  manipulation,  but  here  the  case  is 
reversed.  The  term  Barton's  fracture,  often  used  in  America,  I  have  purposely  avoided, 
since  the  fracture,  described  by  him  on  theoretical  grounds  only,  probably  never  exists 


1  Transactions  of  the  Medical  Society  of  the  State  of  Pennsylvania,  1879,  p.  640. 
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except  when  associated  with  comminution  of  the  lower  fragment.  It  was  supposed  hy 
Barton  that  the  dorsal  or  posterior  lip  of  the  articular  surface  was  chipped  off,  but  this  is 
not  the  lesion  in  fractures  of  the  lower  end  of  the  radius  so  often  termed  Barton's  fracture. 
The  ordinary  fracture  is  one-quarter  or  half  an  inch  above  the  joint,  usually  more  or  less 


Fig.  600. 


Levis's  radius  splint  and  its  application. 


transverse,  and  corresponding  to  a  certain  extent  with  what  is  sometimes  called  Colles's 
fracture  of  the  radius.  The  names  of  Colles  and  Barton  should  be  dropped  entirely  in 
discussing  the  subject,  for  they  only  confuse  the  student. 

Fractures  of  the  Hand  These  are  to  be  treated  on  general  principles  with  splints 

on  one  or  both  surfaces,  as  may  be  indicated.  At  times  fractured  metacarpal  bones  are 
best  managed  by  flexion  of  the  fingers  over  a  pad  in  the  palm  of  the  hand.  The  surgeon 
should  always  be  exceedingly  conservative  in  hand  injuries ;  teno-suture,  resection,  and 
partial  amputations  will  often  give  extraordinary  results,  if  time  be  allowed  for  nature  to 
complete  the  work. 

Fractures  of  the  Femur. — In  all  fractures  of  the  femur,  whether  of  neck,  shaft, 
or  condyles,  permanent  extension  by  adhesive  plaster  or  leather  straps,  with  attached 


Fig.  G01. 


Dr.  Buck's  fracture  apparatus. 


weights,  is  the  best  method  of  treatment.  Counter-extension  is  to  be  obtained  by  elevation 
of  the  foot  of  the  bed,  which  makes  the  weight  of  the  trunk  act  as  a  counter -extending  force. 
Lateral  mobility  of  the  fragments  may  be  avoided  during  this  treatment,  by  short  pasteboard 
or  wooden  splints,  or  by  sand  bags  laid  along  the  limb.  Compound  fractures  may  require  a 
long  fracture  box,  packed  with  bran  to  absorb  discharge,  in  addition  to  the  extension 
apparatus. 

The  weight  should  be  attached  to  strips  of  plaster  long  enough  to  pass  above  the 
knee  in  order  to  avoid  great  strain  upon  the  structures  about  that  joint.    The  amount 
of  weight,  required  during  the  tirst  few  days,  is  greater  than  need  be  employed  subse- 
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Fig.  603. 


quently,  for  the  displacing  muscles  soon  become  tired  out 
by  the  extending  power,  and  are  not  so  prone  to  spas- 
modic contraction  after  the  limb  has  been  kept  quiet  for 
several  days.  Considerable  weight,  however,  say  six  to 
eight  pounds,  should  be  continued  until  solidification  oc- 
curs, and  the  tendency  to  overlapping  disappears. 

Since  it  has  been  proved  by  measurement  of  the  legs 
of  those  who  have  never  suffered  fracture,  and  by  my 
own  measurements  of  the  dry  bones,1  that  the  lower  ex- 
tremities often  differ  in  length  from  -1  to  f  of  an  inch,  I 
believe  that  it  is  useless  to  attempt  to  estimate  the  success 
of  treatment  of  fractures  of  the  femur  by  using  the  tape- 
line  to  determine  the  amount  of  shortening.  Hence  atten- 
tion must  be  given  to  the  appearance  of  the  limb  during  the 
progress  of  treatment,  and  deformity  obviated  by  accurate 
palpation  and  inspection.  It  usually  takes  from  eight  to 
nine  weeks  for  a  fractured  femur  to  become  solidified. 


Pulley  and  shaft  devised  by  Dr.  Levis  to  be  screwed  to  the  end  of  the  bed  ;  over  this  passes  the  cord  which  is 

attached  to  the  extension  apparatus. 


Fig.  604. 


Perforated  one- pound 
weights  for  extension. 


Dr.  Morton's  apparatus  for  making  extension  in  fracture  of  the  femur. 


1  Philadelphia  Medical  Times,  Aug.  3,  1878. 
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Fig.  006.  Fig.  607. 


Malgaigne's  hooks.  Malgaigne's  hooks  for  fracture  of  the  patella,  modified  by  Dr.  Levis. 

Fractures  of  the  Patella. — It  has  always  been  difficult  to  keep  the  fragments  in 
apposition  after  the  usual  transverse  fracture  of  this  bone.  Elevation  of  the  limb  with 
the  knee  extended,  and  drawing  down  the  upper  fragment,  with  adhesive  strips  and  band- 
ages, may  at  times  give  fair  results.  The  best  approximation  is  given  by  the  use  of  Mal- 
gaigne's hooks  or  some  similar  contrivance.  These  should  not  be  applied  until  the  swell- 
ing attendant  upon  the  fracture,  for  the  first  few  days,  has  subsided.  If  the  joint  effusion 
is  very  great  it  may  be  evacuated  with  the  aspirator,  and  the  hooks  applied  a  few  days 
subsequently.  I  was  at  first  opposed  to  the  use  of  the  hooks,  fearing  erysipelatous  inflam- 
mation about  the  points  of  the  instrument,  but  I  have  found  this  fear  unfounded,  and 
would  certainly  prefer  fracture  of  my  own  patella  treated  in  this  way.  The  union  maybe 
so  close  after  this  method  that,  as  in  a  case  examined  a  few  days  ago,  the  surgeon  will  be 
unable  to  determine  with  certainty  the  line  of  fracture.  I  have  measured  both  patellae 
after  such  a  cure,  and  have  been  unable  to  appreciate  any  difference  in  length.  It  seems 
to  be  the  only  method  giving  reasonable  hope  of  bony  consolidation.  Dr.  Levis  prefers 
the  hooks  to  be  separated,  as  shown  in  the  cut,  that  they  may  be  applied  to  the  inequalities 
of  the  bone. 

Fractures  of  the  Tibia  and  Fibula  The  majority  of  fractures  of  one  or  both 

bones  of  the  leg  are  best  treated  in  the  fracture-box,  which  has  hinged  sides,  and  a  fixed 
foot-board,  to  which  the  foot  is  secured  by  a  strip  of  bandage  running  through  slots.  In 
this  a  pillow  is  placed  to  act  as  padding,  the  leg  is  laid  upon  the  pillow  in  accurate  posi- 


Fig.  608. 


tion,  and  the  sides  are  secured  by  hooks  or  bands.  If  any  tendency  to  displacement  is 
observed  it  is  overcome  by  placing  compresses  in  the  proper  positions.  Usually  the  frac- 
ture-box had  better  be  suspended,  as  it  gives  the  patient  more  latitude  of  motion  without 
disturbing  the  fracture.  In  compound  injuries  the  box  is  packed  with  bran,  and  the  pillow 
omitted.  After  union  has  partially  occurred  a  silicate  of  sodium  or  plaster-of-Paris  dress- 
ing may  be  substituted  for  the  box.  Occasionally  lateral  splints  may  be  found  useful,  but 
in  my  experience  the  box  can  be  modified  by  compresses  to  meet  almost  every  case.  If 
there  is  much  overlapping,  a  weight  may  be  attached  to  the  foot-board  and  extension  thus 
applied,  or  section  of  the  tendon  of  Achilles  may  be  demanded.    The  internal  lateral  splint, 
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with  a  large  pad  as  a  fulcrum  near  the  ankle,  may  be  used  in  some  cases  of  fracture  of  the 
fibula  with  great  outward  displacement  of  the  foot. 

Fractures  of  the  Foot — I  also  prefer  the  fracture-box  for  fractures  of  the  hones 
of  the  foot  J.  B.  R.] 


CHAPTEE  XXXII. 

DISEASES  OF  THE  JOINTS. 

To  assert  that  safe  and  scientific  surgery  can  only  be  based  on  sound  pathology  may 
appear  to  be  a  somewhat  trite  observation  ;  nevertheless,  it  is  true,  so  true  indeed  that  it 
cannot  be  impressed  too  forcibly  on  all  who  seek  or  profess  to  practise  our  profession. 
Moreover,  it  should  be  the  aim  of  every  surgeon  whose  duty  it  is  to  practise  and  to  teach, 
to  demonstrate  the  truth  of  the  assertion,  and  to  establish  his  practice  upon  such  a  scien- 
tific basis.  It  is  with  this  feeling  that  I  now  propose  to  consider  the  pathology  of  joint 
disease,  to  explain  briefly  the  changes  which  the  tissues  undergo  during  inflammation, 
and  the  results  to  which  those  changes  lead ;  setting  aside,  for  the  present,  disputed  points 
of  pathology,  and  reserving  for  future  consideration  the  subject  of  tumors  involving 
joints. 

Diseases  of  a  joint  generally  commence  as  an  acute  or  chronic  inflammation  of  the 
bone  or  synovial  membrane,  although  in  the  progress  of  any  case,  and,  of  course,  when 
disorganization  of  a  joint  has  taken  place,  both  become  affected  ;  the  extent,  however,  to 
which  either  tissue  will  be  involved  will  depend  greatly  upon  the  seat  of  the  original  dis- 
ease. When  it  has  begun  in  the  synovial  membrane  and  disorganization  of  the  joint  has 
followed,  the  disease  in  all  probability  will  be  found  to  have  affected  only  the  articular 
facets  of  the  bones  with  the  parts  immediately  beneath,  and  not  to  have  involved  the 
deeper  structures.  When  the  bones  are  the  original  seat  of  the  mischief,  and  the  inflam- 
matory process  has  spread  from  them  to  the  synovial  membrane  and  disorganization  of  the 
joint  taken  place,  the  chief  pathological  changes  will  be  seen  in  the  osseous  tissue,  and 
either  the  whole  or  a  part  of  the  articular  epiphysis,  if  not  a  portion  of  the  shaft,  will  he 
involved  in  the  disease.  Under  both  circumstances,  the  cartilage  covering  the  articular 
facets  will  have  disapeared.  When,  however,  the  bones  are  the  primary  seats  of  disease, 
the  cartilages  are  shed  more  rapidly,  as  the  articular  cartilages  derive  most,  if  not  all,  of 
their  nourishment  through  the  bones ;  and,  as  a  consequence,  any  perversion  of  nutrition 
and  inflammatory  changes  of  this  tissue  at  once  show  themselves  in  the  cartilages. 

Practically,  there  is  no  such  thing  as  a  primary  disease  of  the  articular  cartilages,  no 
such  process  as  so-called  ulceration  of  cartilage,  independently  of  disease  of  other  tissues. 
When  the  cartilages  undergo  a  change  it  is  always  secondary  to  some  affection  either  of 
the  synovial  membrane,  and  then  it  is  slow  and  partial  in  its  action,  or  of  the  bone  when 
it  is  rapid  and  complete.  It  should  be  remembered,  however,  that  disease  in  the  synovial 
membrane  of  a  joint  cannot  exist  for  any  time,  or  be  of  any  severity  without  involving 
its  ligaments,  or  the  cellular  tissue  with  which  it  is  surrounded.  Nor  can  inflammatory 
disease  exist  for  any  period  in  the  articular  extremity  of  a  bone  without  more  or  less 
affecting  its  periosteal  covering.  It  should  be  added  too,  that  there  is  good  reason  to 
believe  that  either  bone  or  synovial  disease  may  be  started  by  a  severe  sprain  or  lacera- 
tion of  ligaments  at  their  osseous  or  periosteal  attachments. 

Before  proceeding  to  consider  the  changes  the  different  tissues  undergo  from  the  inflam- 
matory process,  it  will  be  well  to  ask  whether  there  is  such  a  disease  as  strumous  disease 
of  a  joint,  strumous  disease  of  the  synovial  membrane  or  bone  ? 

If  I  were  to  answer  this  question  according  to  custom  as  indicated  by  the  free  appli- 
cation of  the  term  to  joint  disease,  I  should  unquestionably  say  that  it  was  a  common 
affection,  for  there  are  few  chronic  changes  of  a  joint  that  are  not  so  designated,  and  it  is 
rare  to  meet  in  a  delicate  child  with  any  chronic  affection  of  a  joint  which  is  not  regarded 
by  some  as  a  strumous  disease.  Indeed,  from  the  constant  use  of  the  phrase  it  might  he 
thought,  that  the  term  strumous  disease  had  some  definite  meaning  or  conveyed  some 
definite  idea,  that  the  affection  so  designated  was  of  a  special  kind,  could  be  recognized 
by  special  features,  and  possessed  definite  pathological  characteristics.  Yet  it  can  hardly 
be  said  that  such  is  practically  the  case  ;  for  if  we  look  for  the  points  of  difference  between 
the  so-called  strumous  disease  and  the  chronic  inflammatory  affections  we  shall  fail  to  find 
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them,  since  they  arc  not  clinically  to  be  distinguished,  nor  practically  to  be  separated. 
Indeed,  I  am  more  than  satisfied  that  the  so-called  strumous  disease  of  a  joint  is  nothing 
more  than  a  chronic  inflammation  of  the  hones  or  synovial  membrane,  or  both  ;  that  the 
pathological  changes  in  the  affected  tissues  are  such  as  are  clearly  traceable  to  a  low  form 
of  inflammatory  action,  and  that  they  differ  in  no  single  pathological  point  from  the 
inflammatory  changes  found  in  other  parts.  It  is  true  that  such  affections,  being  of  a  low 
type,  differ  from  other  inflammatory  actions  of  a  more  healthy  character,  but  that  they 
are  nevertheless  inflammatory  there  can  be  no  doubt.  Practically,  therefore,  it  would  be 
well  to  expunge  this  term  "  strumous"  in  respect  of  joints  from  our  vocabulary ;  as  its  use 
certainly  misleads,  by  making  the  student  believe  that  the  term  has  a  definite  meaning 
when  it  has  not ;  and  by  encouraging  the  idea  that  the  disease  to  which  it  is  applied  has 
a  constitutional  more  than  a  local  origin,  and  is  consequently  incurable.  Of  this,  how- 
ever, I  am  sure,  that  so-called  strumous  disease  of  a  joint  is  as  curahle  and  as  amenable  to 
treatment  as  any  other  chronic  inflammatory  disease.  In  saying  this,  however,  I  do  not 
dispute  the  fact  that,  pathologically,  we  do  at  rare  intervals  find  tubercular  deposit  in 
some  of  the  tissues  building  up  a  joint,  and  particularly  in  the  bone  ;  but  I  must  repeat 
what  I  wrote  many  years  ago  in  my  work  on  diseases  of  the  joints,  "that  such  prepara- 
tions being  so  rare  are  to  be  regarded  as  pathological  curiosities."  They  are  discovered 
also  accidentally,  and  cannot  clinically  be  recognized  by  any  characteristic  features  from 
other  cases  of  chronic  inflammation  of  the  bone.  It  would  be  well,  therefore,  to  give  up 
the  term  in  scientific  discussion,  or,  if  it  be  used  at  all,  to  use  it  in  the  same  sense  as  the 
words  tumors,  rheumatism,  and  fever  are  now  employed,  as  a  broad  general  term  that 
includes  many  affections  and  covers  much  ignorance.  [This  opinion  accords  with  the 
views  of  most  pathologists  and  surgeons  of  the  present  day,  though  a  few  still  cling  to  the 
theory  of  strumous  or  tuberculous  causation.] 

With  these  general  remarks  I  now  pass  on  to  consider  the  changes  the  different  tissues 
entering  into  the  formation  of  a  joint  undergo  in  the  inflammatory  process. 

On  the  Pathological  Changes  which  take  place  in  the  Synovial  Membrane 

from  Inflammation. 

In  a  pathological  point  of  view,  inflammation  of  the  synovial  membrane  may  show 
itself  in  two  distinct  ways,  first,  in  change  of  function,  and,  secondly,  in  change  of 
structure.  The  first  change  may  take  place  without  the  second,  but  the  change  of  struc- 
ture necessarily  includes  an  alteration  in  the  function.  The  best  examples  of  the  first 
class  of  cases  in  which  a  change  of  function  is  the  most  prominent  point,  are  seen  in 
everyday  practice  in  cases  of  so-called  chronic  or  subacute  synovitis,  where  excess  of 
secretion  in  a  joint  is  the  main  symptom,  and  in  which  this  secretion  may  be  reabsorbed 
and  leave  no  trace  of  disease  behind  ;  whilst  the  best  illustrations  of  the  second  class,  in 
which  change  of  structure  is  the  main  point  of  clinical  as  well  as  of  pathological  import- 
ance, are  seen  in  the  pulpy  disease  of  the  synovial  membrane.  Between  the  two  great 
classes  of  cases,  however,  there  are  doubtless  many  links :  for  example,  in  acute  synovitis 
we  have  change  of  structure  even  to  more  or  less  complete  disorganization,  and  in  chronic 
synovitis  frequently  repeated,  we  have  change  of  structure  such  as  gradually  passes  into 
the  pulpy  synovial  disease.  It  would  thus  appear  that  in  acute  inflammation  of  the  syno- 
vial membrane  we  have  pathologically  a  series  of  changes  that  differ  somewhat  from  those 
seen  in  chronic  inflammation,  and  that  while  the  acute  form,  it  is  true,  passes  into  the 
chronic  by  imperceptible  gradations,  the  two  classes  of  cases  are,  nevertheless,  very  dis- 
tinct. Acute  inflammation  of  a  synovial  membrane  in  its  early  stage  is  pathologically 
represented  by  what  my  notes  of  cases  clearly  illustrate — a  more  or  less  minute  injection 
of  the  capillary  vessels,  passing  on  to  a  velvety  appearance  of  the  synovial  surface,  a  floc- 
culent  surface,  or  one  covered  with  fine  fringes  of  lymph,  while  in  the  more  acute  cases 
the  synovial  membrane  may  have  disappeared  by  ulceration  or  sloughing,  or  have  so 
softened  down  as  to  be  destroyed  on  the  slightest  touch.  In  the  former  class  of  cases  there 
will  be  clinically  increase  of  secretion  in  the  joint,  severe  local  pain  and  heat  with  surgical 
fever ;  while  in  the  latter,  there  will  be  acute  suppuration,  and  the  synovial  membrane 
may  show  any  one  of  the  conditions  already  indicated  ;  or  they  may  have  disappeared, 
pus  and  broken-up  membrane  alone  remaining  to  indicate  the  local  severity  of  the  action 
as  well  as  the  destructive  nature  of  the  affection. 

In  intermediate  or  less  acute  cases,  other  changes  may  be  seen,  but  they  are  not  less 
marked.  In  one,  the  notes  of  which  are  before  me,  there  was  visible  to  the  eye  a  local 
patch  of  capillary  injection,  and  beneath  it  could  be  made  out  a  superficial  granular  change 
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of  structure  in  the  cartilage.  In  another,  an  effusion  of  a  firm  fibrinous  layer  of  lymph 
over  the  surface  of  the  synovial  membrane  and  articular  cartilage  showed  itself,  and  this 
membrane  could  be  raised  from  its  bed  and  peeled  off,  not  only  off  the  synovial  capsule, 
but  also  off  the  articular  cartilage,  and  beneath  this  membrane  fine  radiating  capillary  ves- 
sels passing  from  the  margin  of  the  articular  cartilage  towards  the  centre  were  clearly  vis- 
ible. In  this  case,  moreover,  after  a  section  was  made  through  the  spot  of  injected  mem- 
brane and  cartilage  down  to  the  bone,  the  swollen  layer  of  membrane  passing  over  the 
cartilage  was  clearly  visible,  as  well  as  the  granular  degeneration  of  the  cartilage  beneath  ; 
and  this  membrane  could  be  separated  from  its  cartilaginous  connection  by  menus  of 
needles.  It  occurred  in  a  child,  but  it  seems  to  me  to  be  sufficient  to  prove  by  means  of 
pathology  what  anatomy  has  hitherto  failed  to  settle,  viz.,  that  a  layer  of  membrane  passes 
over  the  articular  cartilage.    I  have  seen  these  changes  more  than  once. 

The  changes  that  take  place  in  the  synovial  membrane  in  sub-acute  and  chronic  syno- 
vitis remain  to  be  noticed,  and  they  are  essentially  of  the  same  pathological  character  as 
those  we  have  been  just  considering,  though  they  differ  in  this  great  point,  that  the  syno- 
vial membrane  is  not  destroyed  but  becomes  thickened  in  various  degrees  by  the  infiltra- 
tion within  its  walls  and  upon  its  surface  of  inflammatory  product,  and  this  thickening 
may  be  so  great  that  the  synovial  membrane  may  be  represented  by  a  tissue  an  inch  in 
diameter.  It  will,  however,  be  found  only  in  cases  in  which  repeated  attacks  of  inflam- 
mation have  taken  place,  and  many  layers  of  lymph  have  been  deposited  upon  and  in  the 
affected  tissue.  The  layers  may  not  be  deposited  rapidly  one  after  another  by  consecutive 
attacks  of  chronic  inflammatory  action,  for  they  may  be  the  result  of  disease  which  has 
spread  over  many  years,  but  they  will  always  represent  an  inflammatory  action  of  a  chronic 
nature  which  at  uncertain  intervals  has  attacked  the  joint,  and  on  each  occasion  left  behind 
it  pathological  evidence  of  its  presence  by  an  inflammatory  infiltration.  In  delicate  and 
so-called  strumous  subjects,  the  product  will  be  soft  and  pulpy,  and  in  the  syphilitic  firmer 
and  fibrous. 

It  is  with  such  changes  as  these  that  all  cases  of  the  gelatiniform  or  gelatinous  disease 
of  the  synovial  membrane,  as  well  the  pulpy  disease  of  Sir  B.  Brodie,  are  unquestionahly 
to  be  classed.  Both  are  of  the  same  nature  pathologically,  and  clinically,  at  least,  all  my 
own  investigations  have  led  to  this  conclusion.  I  shall  therefore  employ  the  phrase  "pulpy 
disease  of  the  synovial  membrane"  to  designate  the  changes  which  ensue  in  chronic  in- 
flammatory synovial  disease.  The  term  is  short  and  as  expressive  as  any  other,  besides 
being  one  with  which  the  profession  is  familiar. 

On  the  Pathological  Changes  the  Articular  Cartilages  undergo  from 

Disease. 

The  most  important  point  the  practical  surgeon  should  recognize  when  considering  the 
pathology  of  the  articular  cartilages  has  reference  to  the  fact,  that  there  is  no  primary 
disease  of  its  structure,  since  pathological  anatomy  teaches  us,  that  all  the  changes  found 
in  it  are  secondary  to  some  other  affection,  and  in  the  generality  of  cases,  to  disease  in 
the  articular  extremities  of  the  bones.  There  is  no  such  disease,  therefore,  as  primary 
'*  ulceration  of  the  cartilages,"  and,  when  the  cartilages  are  diseased,  they  are  so  from 
the  extension  of  mischief  from  the  bone  beneath,  or  from  the  synovial  membrane  around 
or  upon  them. 

Much  has  been  written  about  the  cartilages  under  the  idea  that  they  were  liable  to  spe- 
cial diseases  ;  and  much  error  has  consequently  crept  into  joint  pathology.  The  authority 
of  great  names,  such  as  Brodie,  Key,  and  others,  having  helped  to  encourage  this  idea. 
Modern  investigation,  as  carried  out  by  Redfern,  Goodsir,  and  others,  has,  however,  cor- 
rected this  erroneous  notion,  and  an  improved  pathology  has  clearly  shown,  that  the  dis- 
eases of  the  cartilages  are  secondary  to  diseases  of  other  tissues. 

Some  years  ago,  when  describing  the  results  of  my  own  investigations,  I  divided  these 
affections  into  the  fatty,  the  fibrous,  and  the  granular  degenerations,  and  nothing  that  has 
been  observed  since  has  led  me  to  doubt  its  accuracy  ;  indeed,  additional  experience  has 
confirmed  its  truth.  I  am  not  about  to  enter,  however,  into  a  minute  description  of  the 
different  changes,  for  they  can  be  read  elsewhere ;  but  it  may  suffice  for  my  present  pur- 
pose to  remind  the  reader  that  the  fatty  degeneration  of  the  articular  cartilages  is  found  in 
joints  that  have  been  deprived  of  their  natural  functions  from  any  cause — from  non-use  in 
the  majority  of  cases,  but  in  many  from  bad  nutrition — that  it  is  found  in  common  with 
the  same  change  in  the  bones  or  other  tissues.  This  fatty  degeneration  can  be  recognized 
with  tolerable  facility  by  the  naked  eye,  for  the  cartilage  so  affected,  instead  of  possessing 
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its  natural  white  pearly  aspect,  will  appear  somewhat  transparent,  with  an  undulating, 
unequal,  although  smooth  surface.  It  will,  when  cut,  feel  softer  than  usual,  and  may  be 
three  or  four  times  its  natural  thickness.  At  times  it  may  even  be  "  pulped"  by  firm  pres- 
sure with  the  finger,  and  be  separated  from  the  bone  with  more  than  usual  facility.  Micro- 
scopically also  it  will  present  characteristic  features.  The  natural  cartilage  corpuscles  will 
have  become  changed  into  fat-  and  granule-cells  in  various  degrees,  and  the  hyaline  matrix 
will  be  filled  with  cavities  varying  from  the  healthy  standard  to  large  spaces.  These 
spaces  moreover  will  be  filled  with  the  elements  of  fatty  degeneration,  into  which  the 
healthy  corpuscles  will  have  changed.  This  fatty  degeneration  takes  place  in  most  joints 
that  have  not  been  used,  but  rarely  from  disease  of  the  joints  itself.  When,  however,  a 
joint  so  changed  becomes  the  subject  of  inllammation,  disorganization  of  the  articulation 
rapidly  follows,  for  such  a  degenerated  tissue  has  no  power  of  resisting  disease,  and  disap- 
pears when  attacked  by  it  rapidly. 

The  fibrous  degeneration  of  the  articular  cartilage  is  a  disease  of  a  peculiar 
character.  I  believe  it  to  be  associated  with  only  one  disease  of  a  joint,  which  is  "  osteo- 
arthritis." It  is  very  gradual  in  its  progress  and  not  characterized  by  any  definite  symp- 
toms. It  can  be  recognized  pathologically  in  its  earliest  stage  by  the  loss  of  the  natural 
glistening  aspect  of  the  cartilage  of  a  joint,  the  smooth  surface  of  which  disappears  ami 
looks  rough.  Small  fissures  involving  more  or  less  of  its  thickness  next  appear,  which 
sometimes  extend  down  to  the  bone,  and,  as  a  rule,  are  thicker  in  the  centre,  they  occa- 
sionally radiate  outwards.  The  cartilage  seems  gradually  to  become  thin,  and  after  a 
time  to  disappear,  exposing  the  articular  surface  of  the  bone,  which  probably  will  have 
undergone  the  calcareous  degeneration.  Microscopically,  the  principal  change  that  is  seen 
in  this  disease  is  the  gradual  alteration  of  the  hyaline  structure  into  fibre.  The  cartilage- 
corpuscles  at  the  first  will  be  found  interspersed  between  these  fibres,  but,  at  a  later  date, 
to  have  changed  into  granules.  At  the  last  stage  nothing  but  fibres  may  be  found,  ami 
when  this  condition  exists,  the  total  and  rapid  disappearance  of  the  structure  will  not  be 
far  distant. 

The  granular  degeneration  of  the  articular  cartilage  is  the  most  important  affec- 
tion of  this  tissue.  It  is  the  one  most  commonly  found  in  joint  affection,  and  seems  to  be 
the  direct  consequence  of  a  perverted  nutrition  in  the  bone  or  synovial  membrane  from 
disease  of  these  structures.  Though  of  a  simple  nature,  it  shows  itself  in  many  ways, 
and,  without  microscopical  investigation,  must  have  appeared  unintelligible.  In  its  dif- 
ferent forms  it  has  doubtless  led  good  observers  to  describe  it  as  an  ulceration  of  cartilage, 
for,  under  certain  conditions,  the  cartilage  presents  a  worm-eaten  excavated  appearance 
not  unlike  that  which  ulceration  might  produce. 

The  disease  is  essentially  a  granular  degeneration,  first  of  the  natural  cartilage-cells 
embedded  in  the  hyaline  matrix,  and  secondly,  of  the  hyaline  matrix  itself.  Let  a  car- 
tilage-cell undergo  this  granular  degeneration,  and  the  granules  by  accumulation  and 
multiplication  form  a  cavity  in  the  hyaline  matrix.  Let  this  cavity  burst  on  the  surface 
of  the  cartilage  into  the  joint,  and  an  excavation  is  formed  which  can  be  seen  by  the 
naked  eye,  and  a  so-called  ulcer  is  produced.  Let  this  change  take  place  towards  the  margin 
of  the  articular  cartilage,  and  we  find  an  explanation  of  Mr.  Key's  observations  upon  so- 
called  ulceration  of  this  tissue  in  certain  forms  of  inflammation  of  the  synovial  membrane 
of  the  joint.  Let  this  change  take  place  near  the  bones  as  a  result  of  disease  in  their 
articular  ends,  and  we  find  an  explanation  of  the  general  condition  of  the  cartilages  in 
the  bulk  of  joint  diseases  ;  for,  when  the  bones  entering  into  the  formation  of  a  joint  arc 
so  affected  as  to  interfere  with  the  nutrition  of  the  articular  cartilages,  the  cartilage  may 
either  present  the  worm-eaten  appearance  all  over  or  in  part,  or  it  may  have  been  shed 
from  its  bony  attachment,  when  it  will  be  found  to  be  lying  upon  the  bone  as  a  foreign 
body  in  the  joint.  In  an  early  stage  of  disease,  the  granular  degeneration  may  only  be 
detected  by  a  microscopical  examination,  although  when  it  follows  upon  disease  of  the 
bone,  the  cartilage  will  always  be  found  to  peel  off  its  articular  facet  with  unusual  facility. 

In  synovitis  also,  the  surface  of  the  cartilage  in  contact  with  the  inflamed  membrane 
will  be  found  similarly  involved.  Should  the  disease  be  local,  as  is  at  times  seen  in  cases 
of  injury  to  an  internal  ligament  such  as  the  ligamentum  teres,  the  change  in  the  cartilage 
will  be  local  only,  but  when  general,  the  whole  surface  of  the  cartilage  may  be  involved. 
In  acute  disease,  acute  degeneration  follows,  as  is  evidenced  by  daily  practice. 
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On  the  Pathological  Changes  in  the  Bone  the  result  ok  Inflammation. 

Inflammation  of  the  articular  extremities  of  a  bone  is  a  very  common  disease,  and  is 
probably  the  most  common  we  have  to  deal  with  in  connection  with  joints,  for  it  would 
appear  to  be  the  cause  of  most,  if  not  all  of  those  cases  of  disease  of  the  articulations  which 
we  find  in  children,  and  have  been  described  as  strumous  or  scrofulous  disease  of  a  joint. 
Some  years  ago,  when  writing  on  this  subject,  I  stated  that  "I  cannot  for  one  moment 
doubt  that  the  majority  of  the  cases  which  are  described  by  surgeons  as  strumous  or  scro- 
fulous disease  of  a  joint  of  the  articular  extremities  of  the  bones  depend  upon  a  chronic 
inflammation  in  the  bone,"  and  all  the  experience  I  have  gained  since  has  tended  to  con- 
firm me  in  this  opinion.  I  believed  then,  as  I  believe  now,  that  the  disease  in  its  origin 
and  progress  is  inflammatory,  and  that  it  is  as  curable  as  any  other  local  affection.  It  is 
important  to  bear  this  invariably  in  mind  when  examining  or  treating  a  case  of  disease  of 
a  joint,  particularly  when  it  is  found  in  a  so-called  strumous  or  cachectic  subject ;  for  if  we 
regard  the  disease  as  a  constitutional  one,  we  are  apt  to  think  it  ought  to  be  treated  on 
general  principles,  and  to  neglect  the  local  means  by  which  alone  a  good  recovery  can  be 
secured. 

Let  us  now  inquire  into  the  changes  that  the  bone  undergoes  during  this  inflammatory 
or  wrongly  called  strumous  affection. 

The  most  striking  is  probably  the  earliest,  which  is  the  expansion  of  the  articular 
extremity,  and  in  some  cases  this  will  be  very  great,  and  generally  uniform.  The  articu- 
lar extremity  of  the  affected  bone,  or  the  epiphyses  of  all  the  bones  entering  into  the 
formation  of  the  joint,  will  appear  to  be  rounded  and  generally  enlarged.  Upon  making 
a  section  of  a  bone  thus  affected,  it  will  be  found  softer  than  natural,  indeed,  it  maybe  so 
soft  as  to  allow  a  knife  to  divide  it,  or  even  to  break  or  crush  it  on  firm  pressure.  To  the 
eye,  the  section  will  appear  more  vascular  than  natural,  the  cancellated  portions  more 
cancellated,  the  cells  enlarged,  and  the  bony  septa  radiating  from  the  shaft  in  a  broad, 
palm-like  fashion.    The  cells  will  also  be  found  filled  with  pinkish  serum. 

If  the  disease  continue,  and  the  inflammation  be  of  a  healthy  type,  parts  of  the  bone 
will  appear  denser  and  more  indurated  than  the  remainder ;  its  cancelli  will  be  filled 
with  inflammatory  products  which  have  organized,  and  the  bone  will  appear  on  section 
as  a  dense  and  apparently  bloodless  mass  surrounded  by  other  vascular  cancellated  tissue. 
Should  the  inflammation  be  of  an  unhealthy  character,  diffused  suppuration  within  the 
bone  will  take  place,  and  death  of  the  bone,  wholly,  or  in  part,  follow.  Under  these 
circumstances,  the  disease  will  probably  have  become  a  genuine  joint  affection,  and  have 
extended  to  the  synovial  membrane  of  the  joint,  and  set  up  dis- 
Fig.  609.  ease  within  its  substance.    This  extension  of  disease  will  show 

itself  by  effusion  within  the  joint,  by  pulpy  thickening  of  the  syno- 
vial membrane,  and  of  the  cellular  tissue  around  the  articulation. 
Up  to  this  point  the  disease  has  been  local,  involving  only  the 
articular  extremities  of  the  bones,  and  has  not  attacked  the  pro- 
per joint  structures,  and  appears  also  to  be  perfectly  curable. 
But  at  this  stage  of  the  disease  the  articular  cartilages  will  have 
become  affected  ;  for  when  the  inflammatory  action  has  continued 
for  any  period,  and  not  shown  any  indications  of  subsidence,  but, 
on  the  contrary,  has  either  assumed  an  unhealthy  character,  or 
interfered  with  the  nutrition  of  the  articular  lamella  of  bone 
upon  which  the  cartilages  rest,  the  articular  cartilage  to  a  cer- 
tainty will  undergo  a  granular  degeneration  upon  the  surface  in 
apposition  with  the  bone,  become  loosened  from  its  attachment, 
and  be  thrown  off  or  shed  (Fig.  609);  or  it  may  degenerate  in 
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to show  the  shedding  of  the  patches  and  present  to  the  eye  an  irregular  excavated  surface.  If 
articular  cartilage  in  ostitis,  the  disease  be  chronic,  the  cartilage  will  degenerate  slowly,  and 
be  as  slowly  loosened  from  its  osseous  base,  when  it  may  readily 
be  lifted  off  the  bone  by  any  instrument.  If  the  disease  be  more  rapid,  the  cartilage  will 
likewise  be  shed  more  rapidly,  raised  as  a  blister  off  the  bone,  or  found  lying  upon  it  as 
a  foreign  body,  when  under  microscope,  it  will  appear  to  have  undergone  the  granular  de- 
generation. 

When  the  disease  is  acute,  the  cartilage  may  disappear  altogether,  having  been  shed 
from  its  osseous  base  and  become  rapidly  degenerated. 

The  articulating  surface  of  the  bone  during  this  time  may  appear  in  some  cases  as  in 
inflammation,  only  extra-vascular;  in  others,  it  may  be  rough,  or,  so  called,  ulcerating  ; 


PATHOLOGY   OF  JOINT  DISEASES. 


873 


while  in  a  third  class  the  articulating  facets  will  have  been  shed  wholly  or  in  part.  In  a 
still  worse  class,  pieces  of  necrosed  bone  involving  more  or  less  of  the  articular  extremity 
of  the  bone  will  be  seen,  while  in  the  worst,  an  abscess  will  have  made  its  way  into  the 
joint  of  tlic  diseased  articular  extremity.  In  all  these  conditions,  the  cartilages  will  have 
disappeared,  and  the  joint  become  disorganized.  These  pathological  remarks  are  appli- 
cable to  every  articulation,  to  the  hip  as  much  as  to  the  knee,  and  to  the  shoulder  as  to 
the  elbow. 

Clinical  Symptoms  associated  with  these  Pathological  Chang es. 

The  symptoms,  by  which  these  pathological  changes  which  have  been  described  can  be 
recognized,  vary  according  to  the  formation  and  surroundings  of  each  joint,  but  in  their 
general  character  they  are  the  same.  Any  inflammation  of  the  synovial  membrane  of  what- 
ever kind,  always  shows  itself  within  a  few  hours  or  days  of  its  origin  by  effusion,  and  conse- 
quently by  distension  of  the  articulation,  while  in  the  knee,  ankle,  elbow,  wrist,  shoulder, 
and  other  joints,  this  clinical  condition  makes  itself  manifest  in  a  way  which  cannot  be 
misinterpreted.  The  synovial  sac  becomes  enlarged  and  distended  by  the  effusion,  so  that 
it  bulges  between  the  bones  and  gives  an  outline  to  the  joint  unlike  that  furnished  by  any 
other  condition.  [If  water  is  forced  into  a  joint  by  means  of  a  syringe,  the  bones  will 
take  that  position  which  allows  the  greatest  amount  of  space  in  the  synovial  cavity  between 
their  articular  surfaces,  and  this  is  the  exact  position  assumed  by  the  joint  during  syno- 
vial inflammatory  effusions,  because  there  is  then  less  pressure  and  less  pain.]  In  the 
hip-joint  similar  changes  take  place,  but  they  are  not  quite  so  palpable,  though  they  can 
be  made  out  by  a  careful  examination,  and  particularly  by  a  comparison  of  the  affected 
with  the  sound  side,  a  point  of  practice  which  should  never  be  omitted  in  the  examination 
of  any  injured  or  diseased  joint;  the  soft  parts  in  front  of  the  joint  will  be  more  promi- 
nent and  full ;  pain  will  be  produced  by  gentle  pressure  made  upon  the  part,  particularly 
behind  the  great  trochanter,  where  a  soft  swelling,  which  will  be  manifest  to  the  eye, 
will  also  exist  in  lieu  of  the  natural  depression.  Even  fluctuation  may  be  detected  through 
the  joint  on  careful  palpation.  At  any  rate,  to  the  eye  and  hand  there  will  be  clearly 
some  extra  fulness  of  the  soft  parts,  sufficient  to  lead  a  surgeon  to  suspect  the  true  nature 
of  the  disease. 

In  disease  of  the  articular  extremities  o  f  the  bones,  a  different  clinical  condition  will  be 
present.  At  the  commencement  of  the  disease,  and  sometimes  for  a  lengthened  period 
w  hich  varies  in  each  case,  an  aching  of  the  part  is  the  only  local  symptom.  This  aching 
may  be  of  greater  or  less  intensity,  and  depends  much  on  the  severity  of  the  disease.  It 
is  too  often  regarded  as  "  growing  pains"  or  rheumatism.  What  I  wish  now  to  note  is, 
that  local  pain  is  the  first  clinical  symptom  and  not  effusion,  and  that  there  is  no  enlarge- 
ment of  the  affected  joint.  As  the  disease  progresses,  however,  an  enlargement  may  be 
detected,  which  in  the  hip  can  be  made  out  by  manipulation  ;  whereas  in  the  knee  or 
other  joints,  it  may  be  visible  to  the  eye.  It  will,  however,  be  an  enlargement  clearly  of 
the  bone,  a  thickening  or  expansion  of  the  osseous  structure  unlike  that  existing  in  syno- 
vial disease,  there  will  be  no  fluctuation,  no  soft  yielding  of  the  parts,  but  clearly  an  ex- 
pansion of  the  osseous  structure,  an  enlargement  of  the  articular  extremity  of  the  bone, 
while  the  soft  parts  over  the  enlarged  bone  are  quite  natural.  With  this  aching  of  the 
part,  there  may  also  be  increase  of  heat  as  an  early  symptom,  yet  this  symptom  is  not 
constant,  although  almost  uniformly  so  ;  it  will,  moreover,  be  intermittent,  and,  as  a  rule, 
show  itself  as  a  general  periodical  flushing  of  the  part. 

In  chronic  synovitis  which  leads  to  joint  changes,  the  joint  may  probably  be  gently 
moved  without  exciting  pain  or  spasm  of  the  muscles  that  move  the  articulation.  Pres- 
sure upon  the  part  with  the  fingers  will  probably  excite  it,  although  moderate  pressure  of 
one  bone  against  the  other  may  be  made  without  giving  rise  to  any  indications  of  distress. 

In  diseases  of  the  bone  entering  into  the  formation  of  the  joint,  these  clinical  conditions 
do  not  all  exist.  The  joint  may  be  moved  quietly,  without  exciting  pain,  but  the  attempt 
will,  as  a  rule,  excite  spasm  of  one  or  more  of  the  groups  of  muscles  which  move  the 
articulation.  Moderate  manipulation  also  will  be  well  borne.  Firm  pressure  upon  the 
bone  so  as  to  bring  the  two  articular  surfaces  in  contact  will  always  excite  pain,  not  the 
pressure  produced  by  ajar,  such  as  in  the  hip  is  caused  by  a  sudden  blow  upon  the  foot 
or  trochanter,  for  such  a  mode  of  investigation  must  be  looked  upon  as  rough  and  some- 
what uncertain  ;  indeed,  it  is  almost  sure  to  excite  a  start  in  the  patient  and  an  expression 
of  pain,  but  the  pressure  which  is  produced  by  a  steady  force  applied  by  the  hand  to  the 
trochanter  towards  the  pelvis,  or  through  the  foot  to  the  articular  extremities  of  the 
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bones  5  a  pressure  which,  in  synovial  disease,  rarely,  if  ever,  gives  rise  to  pain,  but  in 
osteal  disease  invariably  excites  it. 

These  symptoms  in  the  two  classes  of  cases  appear  clearly  to  indicate  the  two  distinct 
affections  in  their  early  stage.  They  apply  to  all  articulations,  and  may  be  thus  sum- 
marized : — 

In  synovial  disease,  swelling  is  the  earliest  clinical  symptom,  with  more  or  less 
fluctuation,  each  joint  showing  this  in  its  own  way.  As  a  rule,  this  swelling  is  unattended 
with  much  pain.  Pressure  on  the  joint  causes  pain,  although  gentle  movement  may  be 
made  without  increasing  it  or  exciting  spasm  of  the  muscles  which  surround  the  joint. 
Inter-articular  pressure  can  generally  be  tolerated. 

In  articular  ostitis,  pain  is  the  earliest  and  most  constant  symptom — pain  of  an 
aching  character  varying  in  intensity  and  generally  increased  by  firm  local  pressure. 
There  will  be  no  visible  enlargement  of  the  part  for  some  weeks  or  months,  and  no  fluc- 
tuation. Gentle  movement,  generally,  excites  spasm  of  muscles  about  the  joint,  and 
inter-articular  pressure  always  increases  this  and  causes  pain.  Increased  heat  also  exists 
about  the  parts  and  is  of  an  intermittent  character. 

DISEASES  OF  SPECIAL  JOINTS. 

Diseases  of  the  Hip-joint. 

Authors  have  hitherto  led  their  readers  to  look  upon  diseases  of  the  hip-joint  as  a  special 
or  peculiar  affection,  and  to  regard  it  pathologically  and  clinically  as  distinct  from  diseases 
of  the  other  joints.  Such,  however,  is  not  the  case,  for  diseases  of  the  hip-joint  differ  in 
no  single  pathological  point  from  those  of  any  other  articulation. 

It  has  also  with  too  much  confidence  been  described  as  a  "  strumous  disease,"  as  if  all 
diseases  of  the  hip-joint  or  of  any  joint  were  generally  of  this  nature,  or  found  in  sub- 
jects only  of  a  strumous  diathesis ;  as  if  all  had  a  constitutional  and  not  a  local  origin. 

Hip-joint  disease  is  a  local  disease,  and  is  mostly  set  up  by  local  causes.  It  is,  more- 
over, as  amenable  to  local  treatment  as  any  other  affection.  "  It  occurs  very  frequently 
in  strumous  children,"  says  Mr.  Holmes,  "  a  circumstance  which  has  led  to  its  being 
denominated  '  strumous,'  but  it  seems  to  have  no  necessary  connection  with  struma,  unless 
so  wide  a  signification  be  assigned  to  that  somewhat  vague  term  as  would  render  the 
designation  itself  unmeaning.  If  by  struma  be  meant  a  state  of  the  system  which  renders 
the  subject  of  it  prone  to  the  deposit  of  tubercle  in  the  viscera,  I  think  that  there  is  good 
reason  for  asserting  that  morbus  coxarius  often  attacks  children  who  are  not  strumous — 
i.  e.,  who  do  not  display  any  such  tendency  to  the  deposit  of  tubercle — and  therefore  that 
no  decisive  proof  of  any  strumous  tendency  is  afforded  by  the  presence  of  the  affection. 
If,  on  the  contrary,  struma  be  denned  as  that  condition  of  the  system  which  disposes  its 
subjects  to  the  development  of  low  inflammations  of  various  kinds,  then  it  is  difficult  to 
see  what  is  the  significance  of  the  designation."  It  would,  therefore,  be  well  to  discard 
the  erroneous  notion  that  hip  disease  has  its  origin  in  a  constitutional  cause,  for  till  that 
is  effected  the  local  treatment  is  likely  to  be  disregarded  or  looked  upon  as  of  secondary 
importance,  when  all  who  have  much  experience  in  the  treatment  of  these  cases  will  admit 
that  local  treatment  cannot  be  made  too  prominent  a  feature. 

It  should  therefore  be  looked  upon  clinically  as  a  local  affection  and  to  be  treated  by 
local  means,  such  constitutional  treatment  being  employed  as  the  general  condition  of  the 
patient  may  appear  to  warrant,  the  same  principles  of  practice  being  applicable  in  these 
cases  as  have  been  found  of  value  in  other  joint  affections. 

Hip  disease,  unfortunately,  is  a  very  common  affection,  and  my  own  statistics  inform 
me  that  it  forms  about  30  per  cent,  of  the  joint  eases  admitted  into  a  metropolitan  hos- 
pital. It  is  also  an  affection  of  child  life,  for  out  of  360  cases  of  which  I  have  notes,  62 
per  cent.,  or  nearly  two-thirds,  occurred  in  children  under  ten  years  of  age,  and  four-fifths 
in  patients  under  twenty,  that  is,  it  occurred  during  the  period  of  the  growth  and  develop- 
ment of  the  bone,  and  not  during  that  of  its  full  maturity.  This  point  will  be  seen  on 
reference  to  the  following  table  : — 

Table  showing  the  ages  at  which  hip  disease  commenced. 

Four  years  and  under   126  cases  )  223  cases,  or  G1.9 

Between  6  and  10  years  of  age  97    "     )  percent. 

"     11    "    20  "  86    "    or  23.8  per  cent. 

"     21   "  30  "  27    "    or    7.5  " 

"     31   "   40          "        .....     13    "    or    3.6  " 
Above  40  years  of  age  11    "    or  3 
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230  of  these  cases  were  collected  by  me  when  acting  as  registrar  at  Guy's  from  1853  to 
1861  ;  and  130  are  from  the  notes  of  cases  which  have  been  under  my  own  care. 

It  is  found  in  the  male  and  female  subject  in  equal  proportions,  but  appears  to  attack 
the  left  more  frequently  than  the  right  limb,  f>0  per  cent,  of  my  cases  having  occurred  on 
the  left,  and  40  on  the  right  side,  and  this  proportion  is  very  similar  to  that  published  by 
Mr.  Lonsdale  in  the  '  Lancet'  for  September  8,  1855,  where  out  of  112  cases  of  "deformity 
of  the  hip,  G5  were  of  the  left  and  47  of  the  right  side.  [Prof.  Sayre  holds  views  similar 
to  those  here  advocated,  while  Prof.  Gross  is  inclined  to  the  constitutional  causation  of 
coxitis  and  kindred  affections.] 

Pathology  of  hip  disease — It  has  been  already  stated  that  in  a  pathological 
point  of  view,  hip  disease  differs  in  no  respect  from  that  of  other  joints,  and  is  not  a 
strumous  affection  although  it  may  occur  in  strumous  subjects.  It  may  also  be  repeated, 
that  it  is  a  very  rare  thing  to  find  strumous  or  tubercular  matter  in  a  diseased  hip-joint. 
Excluding  new  growths,  disease  of  the  hip  consequently  means  inflammation  of  the  bones 
or  soft  parts  entering  into  the  articulation. 

In  the  pathology  of  joints,  few  points  probably  have  been  more  disputed  than  the  seat 
of  the  disease  in  hip-joint  affection  ;  and  I  believe  the  difficulty  has  been  entirely  raised 
on  the  mistaken  notion,  that  the  nature  of  the  affection  was  different  from  that  of  other 
joint  diseases.  We  have  never  heard  much  importance  placed  upon  the  point  in  diseases 
of  the  knee,  shoulder,  or  other  joints.  The  question  as  to  the  origin  or  not  of  disease  of 
the  knee  in  the  crucial  ligaments,  or  of  disease  of  the  shoulder  in  the  long  tendon  of  the 
biceps,  has  never  been  very  warmly  discussed.  And  yet  we  find  men  gravely  discussing 
the  question  as  to  the  origin  of  hip  disease  in  the  ligamentum  teres.  My  late  much 
respected  teacher,  Mr.  Aston  Key,  laid  great  stress  on  this  point,  and  believed  that  it  was 
from  that  ligament  and  its  attachments  that  disease  of  the  hip-joint  generally  proceeded. 
Pathology  has,  however,  made  great  advances  since  those  days,  and  we  now  know  that 
disease  in  a  joint  (hip  or  other)  may  have  its  origin  in  the  bones  which  form  the  joint,  or, 
in  the  soft  parts  or  ligaments  that  hold  them  together.  Experience,  moreover,  has  taught 
us  that  we  may  have  an  acute  inflammation  of  the  synovial  membrane  rapidly  going  on 
to  complete  disorganization  of  the  ligaments,  cartilages,/  and  soft  parts  of  the  joint,  and 
even  causing  death  of  the  bones  entering  into  its  formation.  The  inflammation  may  be 
so  acute  as  to  render  it  difficult  at  the  post-mortem  examination  to  read  the  pathological 
facts  correctly,  for  when  such  changes  as  these  take  place,  it  is  fairly  open  to  question 
whether  the  inflammation  originated  in  the  synovial  membrane  and  spread  to  the  bones, 
cartilages,  and  ligaments  causing  their  destruction  ;  or,  whether  it  began  in  an  osseous 
centre  and  extended  to  the  joint.  This  difficulty  is  experienced  when  the  disease  has  been 
so  severe  as  to  cause  a  division  of  the  pelvic  bones  into  their  original  segments,  or  a  separa- 
tion of  the  epiphysis  of  bone  forming  the  head  of  the  femur  from  its  normal  attachment  to 
the  neck.  [In  the  Transactions  of  the  American  Medical  Association  for  1880  will  be 
found  an  account  of  the  microscopical  appearances  of  the  osseous  tissue  in  a  case  of  in- 
cipient coxalgia.  The  case  was  under  the  care  of  Dr.  Willard  and  the  examination  was 
made  by  Dr.  Shakespear.] 

When  the  bones  of  the  joint  are  equally  involved  in  acute  disease,  it  is  probable  that 
the  mischief  began  in  the  synovial  membrane  and  spread  to  the  bone.  But,  when  we  find 
one  bone  more  diseased  than  another,  e.  </.,  the  femur  than  the  acetabulum,  or  vice  versa, 
it  is  probable  that  acute  inflammation  originated  in  it  and  spread  to  the  soft  parts.  These 
points,  however,  are  to  be  looked  upon  as  only  feeble  indications  and  not  as  definite  guides, 
upon  which  an  opinion  may  be  formed.  In  chronic  disease  of  the  hip-joint,  the  question 
as  to  the  seat  of  the  original  disease  is  not  so  easily  answered,  and  yet,  from  what  I  have 
observed  clinically  and  pathologically,  the  question  is  not  one  impossible  to  answer. 
When  a  joint  is  disorganized,  its  ligaments  and  cartilages  gone,  and  the  articular  surfaces 
of  the  bone  exposed,  or  perhaps  diseased,  there  may  be  some  difficulty  in  deciding  as  to 
the  particular  tissue  in  which  the  inflammation  originated  ';  but,  when  a  section  of  the  bone 
is  made — e.  g.,  the  head  of  a  femur,  or  the  head  of  a  tibia — and  a  cavity,  a  sequestrum,  or 
a  suppurating  bone  is  found  communicating  with  the  joint,  probabilities  certainly  point  to 
the  bone  as  being  the  original  seat  of  the  disease.  But  it  may  be  asserted  that  in  such 
instances  no  one  doubts  the  cause  of  the  joint  disease,  since  the  pathological  conditions 
clearly  prove  it  ;  yet  the  clinical  histories  of  such  cases  differ  in  no  single  point  from  those 
of  others  in  which,  perhaps,  the  same  very  marked  evidence  of  disease  is  not  to  be  seen, 
that  is,  if  the  joint  be  examined  on  its  surface  only.  Indeed,  to  examine  a  pathological 
specimen  of  a  bone  or  of  a  diseased  joint,  it  is  absolutely  necessary  to  make  a  vertical 


876 


DISEASES   OF   SPECIAL  JOINTS. 


section  through  the  hone  ;  since  to  look  at  it  from  the  joint  surface  is  most  fallacious,  ami 
an  opinion  formed  from  the  appearance  thus  acquired  is  too  likely  to  be  erroneous. 

If  we  make,  then,  a  section  of  the  bone  in  chronic  disease  of  the  joint,  we  shall  find  in 
a  large  number  of  cases,  especially  in  the  young,  hyperemia  of  its  articular  extremity  and 
condensation,  if  not  suppuration  or  necrosis  from  chronic  inflammatory  action  (Fig.  fill!); 
in  fact,  we  shall  find  marked  evidence  of  articular  ostitis  in  one  of  its  9tages,  for,  doubtless, 
during  young  life  this  is  the  most  common  form  of  disease  which  precedes  joint  mischief, 
and  from  which  joint  disease  proceeds.  This  opinion  is  also  corroborated  by  the  fact  that 
in  our  museums,  almost  every  specimen  of  chronic  joint  disease  reveals  extensive  bone 
mischief  extending  beyond  the  surface,  and  generally  involving  more  or  less  of  the  artic- 
ular ends  of  the  bone  which  enter  into  the  formation  of  the  joint.    In  our  Guy's  Museum, 


this  point  is  very  strongly  displayed,  and  on  looking  over  other  museums  and  extensive 
notes  of  joint  cases,  the  same  truth  is  apparent. 

At  times,  however,  the  disease  may  primarily  commence  in  the  epiphysial  cartilage 
situated  between  the  head  of  the  femur  and  its  neck,  the  epiphysis  as  a  consequence  being 
thrown  off  (Fig.  Gil).  This  pathological  observation  must  be  looked  upon  as  of  great 
clinical  importance,  for  if  the  majority  of  cases  of  joint  disease  is  to  be  attributed  to  the 
extension  of  an  inflammatory  action  from  the  articular  extremity  of  a  bone  to  the  other 
tissues,  it  becomes  a  question  of  urgency  to  recognize  the  disease  of  the  bone  in  its  early 
stage,  in  order  to  prevent  its  progress  to  the  tissues  upon  which  the  integrity  of  the  joint 
itself  depends  ;  and  clinically,  there  is  good  reason  to  believe  that  such  can  frequently  be 
done.  In  the  hip-joint  it  may  be  difficult,  possibly  more  difficult  than  it  is  in  disease  of 
other  articulations  that  are  not  so  well  covered  in  with  soft  parts,  such  as  the  knee ;  but  it 
can  be  made  out  with  care  and  discrimination  even  in  the  hip.  And  here  it  may  be  well 
to  consider  the  clinical  features  upon  which  our  diagnosis  should  be  determined. 

Diagnosis  The  necessity  of  making  a  correct  and  early  diagnosis  of  hip  disease 

scarcely  requires  illustration,  and  did  not  daily  experience  indicate  that  it  is  not  suffi- 
ciently recognized,  there  would  be  no  occasion  to  dwell  upon  it.  The  early  symptoms  of 
the  affection,  consequently,  are  important. 

When  a  child  after  injury  to  the  hip  has  joint  pain  and  possibly  limps,  and  these  symp- 
toms persist  after  all  external  evidence  of  injury  has  passed  away,  there  is  some  reason  to 
suspect  the  presence  of  joint  mischief;  and  when  this  pain  is  increased  by  inter-articular 
pressure,  by  means  either  of  the  hand  applied  over  the  trochanter  or  by  the  patient  stand- 
ing or  walking,  the  suspicion  should  be  strengthened.  When  swelling  of  the  parts  can 
be  made  out,  and  some  bulging  of  the  synovial  membrane,  as  shown  by  a  fulness  behind 
the  trochanter  and  in  the  groin,  is  found  to  exist  combined  with  tenderness,  synovial 
inflammation  is  rendered  probable;  and  when  persistent  pain  without  effusion  is  the  more 
prominent  symptom,  aggravated  by  firm  inter-articular  pressure,  bone  mischief  is  indi- 
cated. When  these  symptoms  appear  after  some  fever  or  illness,  or,  indeed,  without  any 
such  cause,  they  are  of  no  less  importance,  although,  probably,  they  are  more  liable  to  be 
overlooked. 

As  a  clinical  point  of  primary  importance,  all  joint  pain,  and  particularly  hip-joint, 
claims  attention,  and  when  this  is  referred  to  the  knee,  the  surgeon  must  not  be  misled. 
Limping  of  any  kind  always  indicates  something  wrong — probably  very  wrong — more 
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particularly  when  combined  with  joint  pain,  aggravated  by  inter-articular  pressure.  Spasm 
of  the  muscles  around  the  joint  is  a  symptom  of  great  significance  and  a  means  that  nature 
adopts  to  insure  immobility  of  the  affected  articulation;  in  some  cases,  it  will  be  so  severe 
as  to  forbid  all  movement,  but  in  others  less  marked;  at  one  time,  it  will  be  confined  to 
one  group  of  muscles  such  as  the  flexors,  when  the  position  of  the  limb  will  be  determined, 
while  at  others,  the  rotators  or  adductors  will  be  affected  ;  but  whenever  it  is  met  with, 
there  is  probably  some  affection  of  the  joint  itself,  or  of  the  bones  that  enter  into  its 
formation.  When  doubt  exists  as  to  muscular  spasm  being  the  cause  of  joint  immobility, 
chloroform  should  be  used,  as  all  spasm  ceases  under  its  influence,  and  the  head  of  the 
bone,  by  manipulation,  rotates  with  more  or  less  facility  and  smoothness,  according  to  the 
amount  of  joint  mischief  that  is  present. 

Position  of  limb  as  a  means  of  diagnosis  In  the  diagnosis  or  treatment 


Fig.  612. 


Fig.  G12a. 


Fig.  613.  Fig.  613a. 

Apparent  shortening  of  limb  in  hip  disease  caused  by 


Figs.  614-15. 


Fig.  612. — Apparent  elongation  of  the  left  lower  extremity  in  hip  disease  on  the  left  side  due  to  a&duction  of  the 
limb  and  the  necessary  tilting  upwards  of  the  pelvis  on  the  souud  side  to  allow  the  abducted  limb  being  brought  into 
a  line  with  the  body. 

Fig.  612a  shows  the  a&ducted  position  of  the  diseased  left  limb  when  the  pelvis  has  been  brought  into  its  natural 
position  at  right  angles  to  the  spine. 

Fig.  613. — Position  of  patient  when  standing  with  disease  of  the  left  hip  joint  aud  an  adducted  limb.  The  pelvis 
is  tilted  up  in  the  affected  side  and  the  limb  thereby  apparently  shortened. 

Fig.  613a. — Position  of  the  adducted  limb  when  the  pelvis  is  brought  straight. 

of  hip  disease  there  is  no  point  which  deserves  closer  attention  than  the  position  of  the 
limb,  and  I  am  disposed  to  think  it  has  not  received  that  attention,  since  experience  has 
proved,  that  most  of  the  cases  of  deformity  met  with  after  a 
natural  cure  of  the  disease  are  due  to  a  want  of  appreciation  of 
its  importance. 

In  one  case  the  limb  will  appear  elongated,  but  on  measure- 
ment, no  real  lengthening  will  be  detected,  the  apparent  elonga- 
tion being  due  to  the  tilting  upwards  of  the  pelvis  on  the 
sound  side,  from  the  patient  either  naturally  throwing  all  the 
weight  of  the  body  on  that  side  to  take  off  pressure  from  the 
affected  one,  or,  from  muscular  spasm,  causing  abduction  of  the 
limbs  (Fig.  612).  In  another  case  the  pelvis  on  the  affected 
side  will  be  drawn  up,  and  tilted  slightly  backwards,  the  thigh 
becoming  abducted  and  more  or  less  flexed  upon  the  pelvis 
(Fig.  613),  or  in  some  cases  rotated  outwards  from  the  spas- 
modic contraction  of  the  muscles  that  move  the  hip.  In 
other  and  more  advanced  cases,  genuine  shortening  of  the  limb 
may  take  place  from  either  real  loss  of  substance  in  the  head  or 
neck  of  the  bone,  or,  in  exceptional  cases,  from  dislocation  of 
the  head  of  the  femur  upwards  and  backwards  (ilio-ischiatic)  ; 
and,  in  rarer  examples,  the  neck  and  shaft  of  the  femur  may 
be  separated  and  displaced  upwards  and  backwards,  the  epi- 
physial head  of  the  bone  being  left  in  the  acetabulum.    This  probably  occurred  in  the 


Displacement  of  femur,  taken 
from  William  D— ,  a;t.  9,  follow- 
ing disease  of  five  years'  stand- 
ing. There  was  some  movement 
in  the  joints. 
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case  from  which  Figs.  614-15  were  taken.  Where  the  joint  is  flexed,  some  special  de- 
formity (lordosis)  will  exist  when  the  patient  stands  or  lies,  but  this  apparent  spinal  curve 
will,  however,  even  in  the  worst  cases,  at  once  disappear  when  the  patient  is  placed  on 
his  back  and  the  limb  raised  (Figs.  616,  617),  or  when  he  stands  with  the  leg  flexed  (Fig. 
619).    Apparent  elongation  of  the  limb  under  all  circumstances  means  its  adduction"; 


Fig.  616. 


Fig.  616.— Lordosis  of  s  pine  as  seen  with  patient  the  subject  of  hip  disease  in  recumbent  position  with  femur  flexed 
at  angle  of  130  degrees. 

Fig.  617. — Lordosis  effaced  by  elevating  the  flexed  limb. 

shortening  of  the  limb  implies  adduction  ;  flexion  gives  rise  to  lordosis.  These  conditions 
follow  necessarily  any  attempt  of  the  patient  to  bring  the  sole  of  the  malplaced  limb  down 
to  the  ground.  [In  hip  disease  an  attempt  of  the  surgeon  to  abduct  the  limb  will  usually 
cause  the  child  to  cry,  because  of  the  rigid  adductors,  which  are  more  apt,  I  think,  to  be 
rigid  than  any  other  muscles  about  the  joint.] 

Flattening  of  the  nates  as  seen  in  hip  disease  is  due  to  a  wasting  of  the  glutei  muscles 
from  want  of  use,  this  symptom  becoming  more  marked  when  the  trochanter  is  rotated 
outwards  and  the  foot  inwards.  [The  gluteo-femoral  crease  is  usually  more  or  less  indis- 
tinct in  coxalgia.] 

Disease  of  the  hip-joint  attended  with  suppuration  These  are  the  worst 

cases  of  joint  disease,  for  suppuration  of  a  joint  generally  means  its  disorganization  ;  and 

Fig.  618.  Fig.  619.  Fig.  620. 

Lordosis  of  spine  in  hip  disease  from  flexion  of  thigh. 


Fig.  618. — Anchylosis  of  left  hip,  at  130°  producing  lordosis  when  patient  is  erect. 
Fig.  619. — Lordosis  remedied  by  raising  limb. 

Fig.  620. — Disorganization  of  hip-joint.  From  patient— Sarah  B — ,  set.  22,  July,  1S70.  Excision  of  the  joint  was 
performed  in  this  case,  and  a  good  result  followed. 

when  the  disease  has  its  seat  in  the  bone,  necrosis  or  some  serious  inflammatory  change  is 
indicated.  Under  these  circumstances,  all  free  movement  of  the  head  of  the  bone  will 
probably  have  long  disappeared,  and  more  or  less  anchylosis  or  natural  repair  have  taken 
place,  for  in  joint  affections  reparative  and  diseased  actions  run  much  together.  The  limb 
may  be  found  in  any  position,  the  flexed  and  adducted  position  of  the  thigh  being  the 
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most  common,  particularly  in  neglected  cases,  as  illustrated  in  Fig.  620  ;  but,  at  times, 
the  thigh  will  be  rotated  outwards,  and  even  abducted.  When  sinuses  exist,  a  probe  may 
detect  diseased  bone. 

When  dislocation  is  present,  the  symptoms  will  indicate  its  form. 

All  cases,  however,  of  suppuration  about  the  joint,  even  when  associated  with  disease  of 
the  joint,  are  not  to  be  regarded  as  a  direct  result  of  disorganization  of  the  articulation  ; 
since  it  is  quite  certain  that  inflammatory  mischief  may  exist  in  the  joint  and  subside,  and 
yet  be  followed  by  suppuration  in  the  cellular  tissue  about  the  part;  and  in  this  opinion, 
pathological  does  but  confirm  clinical  observation.  There  may  be  some  difficulty  in  making 
out  such  cases  during  life,  but  I  have  no  doubt  as  to  their  existence.  In  the  hip  they  are 
the  more  common. 

Prognosis. — When  hip  disease  can  be  arrested  in  its  early  stage  a  complete  recovery 
may  take  place,  more  particularly  when  it  has  its  origin  in  synovial  inflammation,  although 
when  due  to  articular  ostitis  and  the  disease  has  been  of  long  standing,  a  recovery  will 
probably  ensue  with  anchylosis.  When  the  joint  has  suppurated  and  a  natural  recovery 
follows,  it  must  be,  in  the  large  majority  of  cases,  with  fibrous  or  soft  anchylosis  ;  and  in 
the  minority  with  bony.  In  the  '  Medical  Times  and  Gazette'  for  1869,  I  illustrated  all 
these  points  fully  by  a  series  of  cases. 

A  very  beautiful  example  of  bony  anchylosis  is  represented  in  Fig.  621. 


Fig.  621.  Fig.  622. 


Synostosis  of  hip-joint.    Taken  by  my  father,  the  late  Mr.  T.  E.  Arrest  of  growth  in  the  neck  of  femur 

Bryant,  from  a  man,  set.  42,  who  had  had  a  stiff  joint  for  thirty  as  a  result  of  articular  ostitis, 

years.   Prep.  131S4*,  Guy's  Mus. 

It  sometimes  happens  when  articular  ostitis  has  attacked  the  head  and  neck  of  the  femur 
in  childhood,  and  recovery  has  taken  place  with  either  a  movable  or  anchylosed  joint,  that 
some  arrest  of  growth  in  the  bone  may  be  the  result.  I  have  seen  this  in  a  child,  ast.  8, 
who  had  been  under  my  care  when  five  years  of  age  for  articular  ostitis,  from  which  she 
perfectly  recovered ;  the  femur  on  the  affected  side  being  an  inch  shorter  than  its  fellow, 
the  trochanter  nearer  the  median  line  of  the  body  and  the  anterior  superior  spinous  process 
of  the  ilium  ;  the  seat  of  the  shortening  being  clearly  in  the  neck  of  the  femur,  which  had 
been  arrested  in  its  growth.    (Fig.  622.) 

The  diagnosis  of  hip  disease  is  to  be  made  after  a  careful  estimation  of  the  value  of  the 
symptoms  as  a  whole,  and  not  upon  one  or  more  supposed  typical  symptoms.  The  limp- 
ing of  a  child  with  infantile  paralysis  of  the  leg  has  been  confused  with  that  from  disease 
of  the  hip  ;  but  the  wasting  of  the  limb  and  the  absence  of  pain  ought  to  prevent  such  an 
error.  The  pain  of  spinal  disease,  of  psoas  abscess,  of  sub-iliac  abscess,  of  some  glandular 
affection  of  the  groin  associated  with  limping,  and  nerve  pain  extending  down  the  limb 
may  mislead  ;  but  the  knowledge  of  these  facts  may  prevent  the  repetition  of  such  mis- 
takes. A  congenital  displacement  of  the  head  of  the  femur  has  been  frequently  mistaken 
for  the  affection  (vide  p.  814).  [In  coxalgia  pain  is  often  referred  to  the  knee,  which 
has  caused  many  to  treat  that  joint  instead  of  the  hip.  On  the  other  hand,  however,  I 
have  known  the  hip  to  be  treated  when  the  disease  was  actually  in  the  knee.] 
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Disease  of  the  bursa  connected  with  the  psoas  muscle  in  front  of  the  joint,  which  at 
times  communicates  with  it,  may  render  the  diagnosis  difficult,  but  the  pain  on  pressure 
in  front  of  the  joint  which  exists  in  disease  of  the  bursa,  and  the  pain  on  pressure  behind 
the  trochanter  in  hip  disease,  is  enough  to  distinguish  the  two.  Disease  of  the  bursa 
beneath  the  gluteus  maximus  muscle  may  also  at  times  simulate  hip  affection,  but  with 
care  the  two  affections  can  be  distinguished. 

Diseases  of  the  Knee-joint. 

This  joint  is  probably  more  frequently  the  seat  of  disease  than  any  other,  and  in  hospital 
practice,  my  own  statistics  tell  me  that  it  forms  40  per  cent,  of  the  joint  cases  admitted 
into  Guy's.  The  greater  liability  of  the  knee  to  injury,  the  thinness  of  its  natural  cover- 
ing, and  the  complicated  formation  of  the  joint,  together  probably  afford  the  true  explana- 
tion of  this  fact.  It  is  met  with,  moreover,  in  patients  of  a  more  mature  age  than  hip 
disease,  G2  per  cent,  of  hip  cases  and  only  32  of  knee  disease  being  found  in  children 
under  ten.  It  must  be  admitted,  however,  that  the  knee  when  once  diseased  is  less  likely 
to  undergo  a  natural  cure  and  much  less  a  cure  by  anchylosis,  than  any  other  articulation. 
This  is  probably  to  be  explained  anatomically  by  the  existence  of  the  inter-articular  fibrOi 
cartilages,  which,  while  in  a  healthy  joint  they  tend  to  keep  it  healthy,  in  a  diseased,  by 
forbidding  the  contact  of  the  two  bones,  render  it  difficult  for  anchylosis  to  take  place, 
since  they  must  be  partially  at  least  got  rid  of  by  some  suppuration  or  other  change  before 
anchylosis  can  be  secured. 

When  diseased,  there  is  no  joint,  however,  in  which  the  changes  can  be  better  recog- 
nized, or  the  clinical  evidence  of  disease  in  the  synovial  membrane  or  bones  be  made  out 
with  greater  facility. 

In  synovitis,  acute,  sub-acute,  or  chronic,  the  synovial  sac  becomes  distended ;  the 
natural  dimples  or  depression  which  in  health  exist  on  either  side  of  the  patella  soon  dis- 
appear, and  in  their  places  a  bulging  of  the  synovial  membrane  will 
Fig.  623.  be  both  seen  and  felt  (Fig.  623).    The  patella,  too,  becomes  pressed 

forwards,  and,  on  palpation,  may  be  felt  to  float  as  upon  a  water 
bed,  and  readily  made  on  pressure  to  dip  upon  the  condyles  of  the 
femur  which  lie  beneath.  The  extensor  muscles  above  the  patella 
likewise  will  be  raised  by  the  distended  sac,  and  the  soft  parts  below 
the  patella  down  to  its  ligament  will  project ;  distinct  fluctuation 
not  only  being  felt  across  the  joint  from  side  to  side,  but  in  an 
oblique  direction  from  above  downwards.  [The  joint,  as  all  other 
articulations,  assumes  its  own  characteristic  semiflexed  position  due 
to  tension  of  the  synovial  sac] 

Acute  synovitis  of  the  knee,  except  as  a  part  of  so-called  rheu- 
matic fever  or  pytemia,  is  rarely  met  with,  unless  as  the  result  of  a 
wound  or  the  extension  of  suppurating  disease  into  the  cavity.  It 
is  a  most  severe  affection,  and  unless  speedily  arrested  by  ice,  leech- 
Appearance  of  knee-joint    ing,  or  those  means  suggested  in  the  chapter  on  wounds  of  joints, 
in  synovitis.  ends  in  the  destruction  of  the  joint,  and  too  often  in  the  forfeiture 

of  the  patient's  life. 

When,  after  suppuration,  life  is  spared  and  the  joint  goes  on  to  repair,  anchylosis  may 
be  secured,  and  in  puerperal,  rheumatic,  or  pyoemic  cases,  this  result  is  not  rarely  met 
with,  the  joint  undergoing  the  whole  series  of  changes  in  a  few  months.  This  subject, 
however,  will  receive  attention  in  the  chapter  on  the  suppuration  of  joints. 

In  sub-acute  synovitis,  a  far  more  common  form  than  the  acute,  the  local  symptoms  are 
the  same,  but  the  constitutional  are  far  less  severe,  whether  the  disease  be  caused  by  some 
local  injury  or  by  some  general  cause,  such  as  gout,  gonorrhoea,  rheumatism,  or  syphilis ; 
it  moreover  almost  always  terminates  in  recovery. 

To  chronic  synovitis  the  same  remarks  are  applicable.  This  affection  is  often  known 
as  hydrops  articuli  or  simple  dropsy  of  the  joint,  the  chief  symptom  being  an  excess  of 
fluid.  In  many  of  these  cases,  however,  this  effusion  into  the  joint  is  associated  with  other 
changes  such  as  are  known  to  exist  in  what  is  now  recognized  as  a  special  affection — the 
chronic  rheumatic  osteo-arthritis.  In  it  the  joint  becomes  so  stretched  by  the  effusion, 
and  the  ligaments  at  last  become  so  useless  that  the  leg  may  be  made  to  move  about  as  a 
flail  in  every  direction.  In  a  large  number,  however,  plates  of  bones  will  be  found  in  the 
synovial  membrane  or  about  the  articular  ends  of  the  bones,  as  well  as  bony  outgrowths  or 
fringes  of  ossific  matter  from  the  margins  of  the  articular  facets,  together  with  other 
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Fig.  624. 


changes,  to  which  attention  will  be  directed  in  the  proper  place.  It  is  well,  however,  to 
remember  here,  that  a  large  number  of  the  cases  of  chronic  synovitis  or  hydrops  articuli, 
are  really  examples  of  the  peculiar  disease  known  as  rheumatic  or  osteo-arthritis. 

In  the  articular  ostitis  of  the  knee-joint  the  expanded  bones  are  soon  made  out  on 
comparing  the  sound  with  the  affected  limb,  for  the  articulation  thus  affected  acquires  a 
special  shape  which  is  not  to  be  misinterpreted,  the  condyles  of 
the  femur  and  head  of  the  tibia  assuming  a  globular  form,  the  soft 
parts  covering  in  the  bones  being  healthy  and  movable,  and  no 
effusion  existing  in  the  joint.  (Fig.  624.)  At  times,  a  joint  so 
affected  will  become  two  inches  larger  than  its  fellow ;  when  effu- 
sion is  present,  the  extension  of  the  inflammatory  action  from  the 
bone  to  the  joint  itself  is  indicated,  the  case  being  clearly  a  more 
severe  one. 

The  condyles  of  the  femur  Or  head  of  the  tibia  alone  may  also 
be  the  seat  of  suppurative  disease,  of  an  acute  or  chronic  abscess, 
these  local  bone  abscesses  being  probably  more  common  in  the 
head  of  the  tibia  than  elsewhere.  Under  these  circumstances, 
the  enlargement  will  be  confined  to  the  bone  affected,  until  the 
abscess  burrows  into  the  cavity  of  the  joint  when  the  joint  becomes 
inflamed.  This  suppuration  may  occur  with  or  without  necrosis. 
Fig.  G41  illustrates  a  case  in  which  diseased  joint  followed  necrosis. 

In  the  pulpy  disease  of  the  synovial  membrane,  the  local  symptoms  by  which  the 
affection  is  to  be  diagnosed  are  likewise  characteristic.  In  typical  cases  neither  expanded 
bones  nor  dilatation  of  the  synovial  sac  with  fluid  is  present,  but  the  different  points  of 
bone  which  are  always  to  be  made  out  in  a  healthy  joint,  are  obscured,  if  not  undistin- 
guishable;  they  are  covered  in  with  a  soft  solid,  yielding  on  palpation  over  the  articular 
ends  of  the  bones,  and  more  particularly  around  the  patella,  a  doughy  sensation.  No 
fluctuation  is  to  be  detected,  as  a  rule,  and,  when  fluid  exists,  it  will  clearly  be  in  a  thick- 
ened capsule.  At  times,  this  pulpy  thickening  of  the  synovial  membrane  is  a  secondary 
affection,  due  either  to  some  articular  ostitis  or  to  repeated  attacks  of  synovitis.  It  may 
also  occur  as  part  of  a  syphilitic  disease  from  the  effusion  of  gummy  material  around  the 
joint.  What  Collis  described  as  syphilitic  joint,  I  believe  to  be  of  this  nature,  viz.,  the 
pulpy  disease,  in  a  syphilitic  subject,  possibly  complicated  with  periosteal  thickening. 


Appearance  of  knee  ihe  seat 
of  articular  ostitis. 


Diseases  of  the  Ankle-joint. 

Nothing  particular  is  to  be  noticed  in  the  diseases  of  this  joint;  their  pathology  is  iden- 
tical with  that  of  all  other  joints,  synovial  mischief  being  possibly  more  common  than 
affections  of  the  bone.  Effusion  into  the  joint  is  readily  detected  by  the  swelling  and  con- 
sequent pressing  forwards  of  the  extensor  muscles  of  the  foot  by  the  fluctuation  between 
the  malleoli  in  front,  and  at  times  behind,  and  along  the  borders  of  the  tendo  Achillis. 
Bone  enlargement  is  readily  seen  by  the  expanded  malleolus  or  malleoli.  Bone  abscess 
may  occur  in  either  malleolus  or  in  the  astragalus. 

The  pulpy  disease  makes  itself  known  by  some  such  swelling  as  is  found  in  synovitis, 
but  the  swelling  will  not  be  due  to  fluid,  but  to  the  presence  of  the  lowly  organized  tissue 
found  in  the  disease,  showing  itself  in  a  doughy  swelling  around  one  or  both  of  the  mal- 
leoli and  beneath  the  extensor  tendons. 


Disease  of  the  Tarsal  and  Metatarsal  Joints, 

or,  rather,  of  the  bones  and  joints,  are  very  common ;  for  it  is  in  the  bones,  as  a  rule,  that 
the  disease  begins,  tlie  joints  becoming  involved  secondarily.  Disease  in  the  joint  between 
the  astragalus  and  os  calcis  may,  however,  be  found  alone,  and  I  believe  that  such  disease 
is  commonly  the  result  of  some  lateral  sprain  of  the  ligaments  that  hold  these  bones 
together;  lateral  sprains  of  the  foot  being  more  likely  to  be  felt  at  this  articulation  than 
at  the  ankle,  as  the  astragalus  is  held  so  firmly  between  the  malleoli.  Disease  in  this 
joint  is  to  be  recognized  by  the  swelling  being  beneath  the  malleoli ;  the  pain  produced  by 
any  lateral  movement  of  the  heel  or  foot ;  and  occasionally  by  the  grating  of  exposed 
bone.    The  movements  of  the  ankle-joint  will  be  uninvolved. 

Disease  of  the  other  tarsal  or  metatarsal  bones  is  indicated  by  the  enlargement  of  the 
bones,  as  well  as  by  the  position  of  the  sinuses  leading  down  to  them.    The  scaphoid  bone 
and  joints  are  frequently  affected,  this  bone  being  the  keystone  of  the  antero-posterior 
50 
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Fig.  625. 


Appearance  of  foot  after  the  re- 
moval of  the  scaphoid,  cuboid,  and 
three  cuneiform  bones. 


arch  of  the  foot;  and  when  so  affected,  the  disease  very  commonly  extends  to  the  cunei- 
form bones,  there  being  but  one  synovial  capsule  common  to  the  scaphoid  and  the  three 
cuneiform  bones. 

The  form  of  the  foot  thus  affected  is  very  peculiar.  "It  assumes,"  writes  Erichsen, 
'*  a  remarkable  bulbous  or  clubbed  appearance;  the  fore  part  and  dorsum  of  the  foot  are 

greatly  swollen,  glazed,  and  possibly  perforated  by  sinuses 
discharging  thin  unhealthy  pus."  ('  Science  and  Art  of  Sur- 
gery.') "When  diseased  and  dead,  these  four  bones  may  be 
removed,  and  a  good  foot  left.  As  a  single  bone,  the  cuboid 
is  also  not  rarely  diseased,  and  may  be  taken  away  without 
any  detriment.  In  the  case  figured  (Fig.  G25)  the  scaphoid, 
three  cuneiform,  and  cuboid  bones  were  removed,  and  an  ex- 
cellent foot  remained.  I  removed  them  from  a  boy,  a  t.  8, 
by  simply  enucleating  the  diseased  and  dead  bones  from  their 
beds,  and  disturbing  the  periosteum  and  soft  parts  as  little  as 
possible. 

Of  the  metatarso-phalangeal  joints  that  of  the  great 
toe  is  the  one  most  frequently  diseased,  either  from  injury  or 
otherwise,  and  when  so  affected,  it  is  troublesome  to  deal 
with.    There  is  some  reason  to  believe  that  the  bursa?  about  the  sesamoid  bones  at  the 
ball  of  the  toe  are  occasionally  the  source  of  the  evil. 

"When  dead  bone  exists  in  these  joints  it  may  be  removed,  and  in  some  cases  the  joint 
may  be  excised  with  a  good  result.  I  have  done  this  on  many  occasions,  and  in  several 
a  movable  joint  was  secured.  Gouty  affections  of  this  joint  are  very  common  and  may 
go  on  to  disorganization.  Disease  of  the  joint  as  a  result  of  a  neglected  bunion  is  not 
rare,  but  such  cases  will  be  treated  of  in  another  page. 

[Peculiar  neuralgia  of  the  metatarso-phalangeal  joints  A  peculiar  form 

of  neuralgia  involving  the  third  or  fourth  metatarso-phalangeal  articulation  of  the  foot 
has  been  described  by  Dr.M  orton  of  this  city.1  It  is  usually  found  in  the  joint  of  the 
fourth  toe,  but  may  be  met  with  in  the  third.  There  is  no  swelling  or  redness,  but  simply 
pain  which  is  increased  by  pressure  upon  the  joint.  It  usually  results  from  injury,  though 
in  some  cases  no  such  history  is  obtained.  There  is  no  structural  disease  found  on  dis- 
section, and  Dr.  Morton  looks  upon  the  condition  as  produced  by  lateral  pressure  bringing 
the  head  of  the  fifth  metatarsal  and  the  corresponding  phalanx  into  direct  contact  with 
the  head  and  neck  of  the  fourth  metatarsal  bone,  and  rolling  the  bones  of  the  fifth  toe 
above  and  below  those  of  the  fourth.  There  is  probably  some  filament  of  the  external 
plantar  nerve  pinced  between  the  bones  thus  situated.  The  treatment  of  mild  cases  con- 
sists in  wearing  a  thick,  broad-soled,  square-toed  shoe  with  a  low  heel.  The  shoe  should 
lace  in  front,  and  be  made  so  as  to  prevent  lateral  squeezing  of  the  foot,  and  friction  of 
the  joints.  In  the  severe  cases  excision  of  the  joint  alone  gives  relief.  The  cases  reported 
by  Dr.  Morton,  as  subjected  to  operation,  have  all  done  well  and  there  has  been  no  return 
of  the  neuralgia — J.  B.  R.] 


Disease  of  the  Pelvic  Joints 

is  often  overlooked  or  mistaken  for  hip  or  spinal  disease,  yet  it  has  features  of  its  own. 
It  is  more  commonly  met  with  in  adults  than  in  children,  and  after  parturition  than  local 
injury,  and  is  usually  chronic.  It  may  be  secondary  to  disease  of  the  bones  that  form  the 
joint.  In  its  early  stage  it  is  characterized  by  pelvic  or  gluteal  pains  which  are  aggra- 
vated by  exercise,  relieved  by  rest,  and  often  put  down  as  rheumatic.  Lameness  is  gen- 
erally present  with  a  very  peculiar,  unsteady,  rolling  gait.  Local  tenderness  will  generally 
be  manifested  on  digital  pressure  over  the  joint,  and  pain  excited  by  separating  or  pressing 
upon  the  iliac  wings,  swelling  along  the  line  of  joint  may  also  be  visible.  The  thigh  may 
or  may  not  be  flexed,  but  it  will  be  made  to  move  freely  when  the  pelvis  is  fixed.  As 
the  disease  progresses,  suppuration  will  appear  either  in  the  gluteal  region  over  the  sacro- 
iliac joint  or  in  the  pelvis,  and  wdien  the  thigh  is  permanently  flexed,  pelvic  suppuration 
is  indicated.  It  is  to  be.  distinguished  from  hip  disease  by  the  fact  that  there  is  free 
movement  of  the  femur  in  the  acetabulum  w  hen  the  patient  is  recumbent  and  no  spasm  of 
pelvic  muscles.  There  is,  moreover,  no  swelling  behind  the  trochanter  or  pain  on  pressure 
in  the  part.    In  no  stage  of  the  disease  will  there  beany  shortening  of  the  limb. 


['  American  Journal  of  Medical  Sciences,  January,  1876.] 
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In  the  treatment  of  this  affection,  the  same  principles  are  applicable  as  in  other  joints 

 rest,  tonics,  good  food,  and  air  being  essentials.    As  soon  as  suppuration  can  be  made 

out,  an  incision  should  be  made  to  prevent  burrowing  ;  and  when  dead  bone  is  present,  it 
should  be  removed.  I  have  taken  away  large  pieces  of  bone  from  this  joint  with  great 
benefit. 

Disease  of  the  symphysis  pubis  is  very  rare,  and  I  have  seen  it  but  twice. 
One  of  the  cases  was  in  a  man,  who  some  months  before  coming  under  my  care  was  be- 
lieved to  have  fractured  his  pelvis  and  lacerated  his  urethra.  When  I  saw  him,  sinuses 
existed  running  down  to  and  into  the  joint,  but  no  dead  bone  could  be  felt.  In  Guy's 
Museum  there  is  a  preparation,  131450,  in  which  the  synchondrosis  is  ossified  and  carious; 
and  a  second,  131 440,  in  which  complete  anchylosis  is  present  with  new  bone. 

Disease  of  the  coccygeal  joint  is  at  least  as  rare  as  that  of  the  pubic,  although 
well-marked  cases  have  been  recorded.  It  can  readily  be  made  out  by  thickening  over 
the  joint,  and  pain  produced  by  any  movement  in  the  bone ;  in  some  cases  a  distinct 
grating  can  be  felt  with  the  finger  in  the  rectum  on  attempting  to  move  the  part. 

When  the  disease  is  clearly  established  and  the  joint  disorganized  the  best  practice  is 
probably  the  removal  of  the  bone ;  and,  when  this  is  not  advisable  or  practicable,  the 
coccygeal  muscles  had  better  be  divided  by  a  subcutaneous  incision  to  give  rest  to  the 
oint,  but  under  these  circumstances,  the  cure  must  be  slow.  The  pains  of  sacro-coccygeal 
joint  disease  are  much  simulated  by  what  Sir  J.  Simpson  described  ('  Med.  Times,'  1859) 
as  coecydynia,  which  is  met  with  in  women  when  any  of  the'  coccygeal  muscles  are 
brought  into  action  by  walking,  running,  rising,  defecating,  or  sneezing.  This  affection 
may  be  cured  by  the  subcutaneous  section  of  the  coccygeal  muscles. 

Diseases  of  the  Joints  op  the  Upper  Extremity. 

Diseases  of  the  sterno-clavicular  joint  Suppuration  of  this  joint  in  pyemia 

is  common,  though  as  an  independent  disease  it  is  very  rare.  I  have  seen  but  two  ex- 
amples of  it,  which  ended  in  disorganization.  In  syphilitic  subjects,  however,  inflamma- 
tion about  the  joint  is  not  unfrequent,  but  such  cases  rarely  suppurate.  The  disease  when 
it  occurs  is  easily  recognized,  the  joint  being  superficial. 

Disease  between  the  sternal  segments  has  been  recorded  by  Hilton.  I  have  seen  but 
two  examples  of  it,  and  both  were  complicated  with  sub-sternal  abscess  and  necrosis. 
Local  pain  increased  on  pressure,  and  the  movement  produced  on  coughing,  with  swelling, 
indicate  the  disease. 

Diseases  of  the  Shoulder-Joint 

are  comparatively  rare,  and  form  a  very  small  proportion  of  the  joint  cases  admitted  into 
a  hospital,  the  majority  of  such  cases  being  treated  outside.  Synovitis,  however,  in  all 
its  forms,  is  found  in  this  joint  as  well  as  cases  of  articular  ostitis,  &c.  The  joint  has  no 
special  disease. 

When  disorganization  and  suppuration  take  place,  the  matter  burrows  down  the  bicipital 
groove  and  generally  makes  its  appearance  in  front  of  the  insertion  of  the  deltoid  muscle  ; 
at  times,  however,  it  bursts  posteriorly  or  burrows  beneath  the  pectoral  muscle. 

If  recovery  takes  place  with  anchylosis,  a  wonderfully  useful  limb  is  often  secured,  the 
scapula  allowing  an  amount  of  movement  which  is  sufficient  for  most  of  the  duties  of  life, 
though  it  rarely  admits  of  any  overhanded  action.  AVhen  disease  takes  place  at  the  junc- 
tion of  the  upper  epiphysis  and  shaft,  and  suppuration  follows,  the  abscess  burrows  in  the 
same  way,  and  much  difficulty  may  be  experienced  in  the  diagnosis  of  the  case,  although 
the  thickening  about  the  neck  of  bone  under  these  circumstances  is  generally  greater  than 
in  joint  trouble.  When  inflammation  of  the  bursa  placed  beneath  the  deltoid  muscles 
exists,  some  of  the  symptoms  of  shoulder-joint  disease  are  present,  but  the  fact  that  the 
least  action  of  the  deltoid  muscle  excites  pain  in  bursal  disease  when  the  movement  of  the 
arm  by  the  surgeon  does  not,  and  that  the  joint  moves  freely  although  possibly  attended 
with  a  sense  of  crepitation,  ought  to  suggest  its  nature. 

Diseases  of  the  Elbow-Joint 

are  of  great  importance,  as  the  value  of  the  hand  is  greatly  dependent  upon  the  integrity 
of  the  elbow,  and  a  stiff  elbow-joint  is  a  serious  detriment.  In  their  general  pathology 
they  are  the  same  as  any  other  joint. 


884 


DISEASES   OF   THE   PHALANGEAL  JOINTS . 


Fig.  626. 


Synovitis  makes  itself  known  by  the  general  enlargement  of  the  joint,  as  well  as  by  the 
sense  of  fluctuation  on  either  side  of  the  olecranon  process.  Pulpy  disease  is  recognized 
by  the  presence  of  the  doughy,  semi-fluctuating  products  that  have  been  poured  out  in  tin- 
same  position.    Articular  ostitis  can  be  recognized  by  the  expanded  bones. 

In  a  general  way,  elbow-joint  cases  do  well,  recovery  taking  place  with  movement,  in 
the  majority,  while  in  the  minority,  a  natural  cure  takes  place  by  anchylosis,  with  or  with- 
out external  suppuration. 

The  amount  of  movement  that  may  at  times  be  secured  after  a  natural  recovery  from  ;i 

suppurating  joint  is  very  good.    Fig.  G2G  was  taken 
from  a  boy  ait.  19,  who  had  had  a  disorganized  joint 
treated  by  free  incisions  when  ten  years  of  age.  In 
it  the  head  of  the  radius  was  displaced  outwards.  He 
had  as  much  movement  as  the  drawing  indicates.  In 
many  cases,  useful  flexion  and  extension  are  often 
secured  as  well  as  pronation  and  supination,  and  in 
some,  while  these  latter  movements  are  preserved,  the 
ulna  and  humerus  are  firmly  fixed  together,  and  when 
so,  the  value  of  the  hand  is  but  little  diminished.  In 
several  of  my  own  cases,  I  have  found  after  many 
years  the  rotation  of  the  radius  perfect. 
But  as  these  good  results  which  may  follow  a  cure  by  natural  processes  cannot  be  cal- 
culated upon,  it  is  doubtless  a  wiser  course  to  submit  the  majority  of  cases  of  disorganized 
elbow-joint  to  operative  interference,  not  so  much  probably  to  remove  a  disease  that  is  in- 
curable by  natural  processes,  as  to  procure  movement  and  prevent  anchylosis. 


Drawing  illustrating  the  amount  of  flexion 
after  recovery  from  suppuration. 


Disease  of  the  Whist-Joint 

is  not  so  common  as  that  of  the  carpal  bones  and  carpo-phalangeal  joints,  and  when  it  has 
started  in  one  of  these  parts  is  very  prone  to  be  propagated  to  others.  When  suppuration 
takes  place,  the  pus  often  burrows  freely  between  the  tendons,  but  as  long  as  necrosed  bone 
does  not  exist  to  prevent  recovery,  a  good  result  may  be  looked  for,  although  probably 
with  some  amount  of  stiffness  or  even  anchylosis.  When  necrosed  bone  keeps  up  the 
irritation  it  should  be  removed.  To  assist  recovery  the  hand  should  be  secured  by  a 
splint  in  the  position  intermediate  between  pronation  and  supination,  such  an  one  being 
the  best.  When  the  hand  is  left  alone  it  is  too  apt  to  assume  the  prone  position — a  by 
no  means  good  one. 

Disease  of  the  Radio-ulnar  Joint 

is  rarely  met  with.  In  a  recent  case  of  a  middle-aged  man  that  came  under  my  care,  it 
appeared  to  follow  over-action,  and  gave  rise  to  severe  local  pain  and  general  disturbance. 
It  was  followed  by  suppuration  and  relieved  by  a  free  incision  on  the  dorsal  aspect  of  the 
wrist  down  to  the  joint.    The  case  terminated  by  anchylosis. 


Diseases  of  the  Phalangeal  Joints 

are,  in  their  nature,  like  those  of  other  joints,  and  must  be  dealt  with  upon  similar  prin- 
ciples, synovitis,  pulpy  disease,  and  bone  disease,  with  or  without  disorganization,  being 
found  in  all.  When  the  disease  is  confined  to  the  synovial  membrane,  and  the  joint  has 
not  disorganized  a  recovery  with  movement  may  be  secured  by  good  treatment.  When  a 
natural  cure  by  anchylosis  only  can  be  looked  for,  the  question  of  the  removal  of  the 
finger  may  be  entertained  as  a  matter  of  expediency,  for  a  stiff  joint  at  the  metacarpo- 
phalangeal joint  is  a  serious  detriment,  while  at  the  middle  joint  it  is  less  injurious,  and 
least  so  at  the  terminal  one. 

In  the  thumb,  amputation  is  rarely  to  be  thought  of,  for  when  recovery  from  disease 
of  the  distal  phalangeal  joint  is  probable  by  anchylosis,  a  good  thumb  may  be  secured, 
though  the  same  result  in  the  metacarpophalangeal  joint  is  so  inconvenient  that  the  opera- 
tion of  excision  is  probably  preferable.  But  every  case  must  be  treated  on  its  own  merits 
and  according  to  its  own  special  wants. 

The  position  of  the  patient,  his  occupation,  age,  &c,  should  have  a  powerful  influence 
in  guiding  the  surgeon  to  a  decision. 
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[I  recently  laid  open  a  sinus  over  the  middle  of  the  fifth  metacarpal  bone  of  a  young 
man  who,  about  eighteen  months  previously,  had  amputation  of  the  thigh  performed  for  pulpy 
synovitis  of  the  knee.  The  metacarpophalangeal  joint  was  movable  and  not  painful, 
but  the  head  of  the  metacarpal  bone  appeared  to  be  extremely  swollen,  and  the  parts  had 
a  doughy  consistence.  Gelatinous  material  was  scraped  away  from  the  neighborhood  of  the 
joint,  and  rough  bone  was  felt,  but  I  did  not  care  to  cut  into  the  articulation  which  seemed 
so  free  from  symptoms  of  disease.  The  occurrence  of  the  disease  here,  after  having  attacked 
the  knee  so  long  previously,  and  the  fact  that  the  joint  appeared  uninvolved,  made  the 
case  to  me  very  interesting — J.  B.  R.] 

ON  THE  TREATMENT  AND  CURE  OF  JOINT  DISEASE. 

In  the  treatment  of  joint  disease  the  most  important  point  a  surgeon  has  to  bear  in 
mind  is  its  curability,  since  clinical  experience  affords  convincing  evidence  that,  under 
judicious  management,  a  large  proportion  of  joint  cases  can  be  guided  successfully  to  a 
complete  recovery,  and  that  while  in  some  a  cure  can  only  take  place  by  anchylosis  or 
a  stiff  joint,  it  is  in  exceptional  cases  only  that  severe  operative  interference  is  required. 

The  recollection  of  these  facts  is  a  constant  encouragement  to  the  surgeon  to  persevere 
with,  and  to  the  patient  to  submit  to,  the  necessary  means  adapted  to  secure  these  ends; 
while  it  in  no  way  tends  to  discourage  operative  interference,  when  the  course,  nature,  or 
severity  of  the  disease  affords  sufficient  evidence  that  such  interference  is  expedient  or 
necessary. 

All  pathological  evidence  tends  likewise  to  the  support  of  these  conclusions,  for  no  one 
can  have  carefully  examined  joints  that  have  been  removed  by  either  excision  or  amputa- 
tion, or  others  that  have  failed  to  go  on  towards  a  successful  issue,  without  being  struck 
by  the  vast  amount  of  repair  that  exists  side  by  side  with  the  disease,  and  by  the  appa- 
rently limited  character  of  the  latter,  and  without  feeling  in  many  cases  where  a  capital 
operation  had  been  performed  that  simple  operative  interference  would  probably  have  been 
successful,  or  that  none  at  all  was  really  required. 

At  the  same  time  it  must  be  borne  in  mind  that  while  in  a  pathological  sense  disease 
may  need  no  interference,  on  account  of  its  limited  nature  or  reparable  character,  yet,  in 
a  clinical  aspect,  a  very  opposite  conclusion  may  reasonably  have  to  be  drawn  ;  since  the 
disease  by  its  progressive  and  weakening  tendency  may  have  demonstrated  that  the  powers 
of  the  patient  were  incompetent  to  provide,  even  in  limited  disease,  the  stimulus  needed 
for  repair. 

In  the  treatment  of  joint  disease,  however,  it  is  not  always  a  question  as  to  the  possi- 
bility or  impossibility  of  securing  a  successful  issue  by  simply  aiding  natural  efforts,  since 
questions  of  expediency  come  before  the  surgeon  as  to  the  wisdom  of  making  the  attempt, 
or  as  to  whether  better  results  might  not  be  secured  by  surgical  interference. 

Surgeons,  moreover,  who  look  upon  a  stiff  elbow-  or  shoulder-joint  as  a  serious  incon- 
venience and  an  unsatisfactory  result  of  treatment,  consequently  advocate  early  excision 
of  a  joint  with  the  view  of  obtaining  movement  ;  and  those  who  have  little  belief  in 
natural  processes  guided  by  art,  bringing  about  anchylosis  in  disease  of  the  knee,  or  who 
think  that  the  time  occupied  in  the  attempt  is  badly  spent,  advocate  a  like  practice. 
While  some  surgeons  are  always  satisfied  with  a  cure  of  the  disease  by  natural  efforts 
assisted  by  art,  and  remove  by  operative  measures  joints  or  parts  of  joints  when  these 
natural  processes  have  proved  themselves  incompetent  to  effect  a  cure ;  others  maintain 
that  in  a  large  number  of  cases  these  natural  processes  lead  only  to  an  undesirable  end, 
and  that  it  is  not  expedient  to  trust  to  them.  Arguments  of  expediency  also  are  used, 
and  in  recent  times  have  gained  in  importance,  more  particularly  as  brought  to  bear  upon 
the  question  of  a  cure  with  a  stiff  joint,  when  a  prolonged  interval  of  time  must  of  neces- 
sity be  required  to  secure  the  end.  In  some  cases,  such  arguments  are  of  weight,  and 
worthy  of  consideration,  although  as  a  broad  rule  of  practice  it  is  dangerous  to  adopt 
them,  for,  in  the  majority  of  cases,  natural  processes  guided  by  art  are  followed  by  results 
which  leave  little  to  be  desired,  and  are  secured  without  the  risks  which  are  attached  to 
all  operative  interference.  These  points,  however,  will  come  out  better  when  the  treat- 
ment of  individual  joints  has  to  be  considered,  and  to  which  attention  will  now  be 
drawn. 
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Treatment  of  Disease  of  the  Hip-joint. 

So  long  as  suppuration  or  other  disorganizing  change  in  the  joint  has  not  appeared, 
a  good  hope  of  a  recovery  with  a  useful  articulation  may  be  entertained  ;  and  so  long  as 
the  disease  is  in  the  synovial  membrane,  the  probabilities  of  a  recovery  with  a  movable 
joint  are  great.  In  a  large  number  of  cases  where  time  has  been  allowed  to  pass  and 
disease  has  gone  on  to  produce  degenerative  changes  in  the  articular  cartilages,  recovery 
with  anchylosis  is  to  be  looked  for ;  anchylosis  without  suppuration  being  more  common 
after  articular  ostitis  than  after  synovial  disease  (vide  paper  by  author,  in  '  Med.  Times,' 
July  and  August,  1869).  When,  however,  disease  originates  in  the  epiphysis  of  the  head 
of  the  bone — or  in  the  epiphysial  connective  cartilage  between  the  epiphysis  and  shaft, 
the  prospects  of  a  recovery  with  movement  are  slight,  unless  the  mischief  be  checked  in 
its  early  stage  ;  for,  in  the  former  case,  the  articular  cartilage  which  derives  its  nourish- 
ment mainly  from  the  bone,  soon  undergoes  degenerative  changes  that  can  only  be  repaired 
by  processes  ending  in  anchylosis  ;  and,  in  the  latter,  the  epiphysis  is  often  cast  off  as  a 
foreign  body,  when  recovery  can  only  take  place  on  its  exfoliation  or  removal. 

In  both  classes  of  cases,  however,  the  treatment  is  in  a  measure  the  same — that  is,  the 
joint  is  to  be  at  rest,  and  all  interarticular  pressure  is  to  be  avoided,  for  "  in  diseases  of  the 
joints  rest  cannot  be  too  much  insisted  upon"  (John  Hunter, 
Fig.  627.  1787)  ;  and  for  these  ends  the  application  of  a  splint  is  essential, 

that  form  of  splint  being  the  best  which  keeps  the  joint  quiet, 
the  pelvis  at  its  normal  angle  to  the  spinal  column,  and  the 
affected  limb  from  being  either  adducted  or  abducted  ;  without 
doubt,  these  points  are  best  preserved  by  the  double  splint  figured 
in  571,  627.  Children  with  this  splint  well  adjusted  can  be 
moved  with  the  greatest  facility,  and,  even  when  there  is  acute 
joint  disease,  with  very  little  suffering.  [The  importance  of 
parallelism  in  diseases  and  injuries  of  the  hip  is  discussed  by  Mr. 
Bryant  in  a  recent  number  of  the  '  Lancet.'] 

Sir  C.  Bell  clearly  saw  the  necessity  of  rest,  and  was  so  impressed 
with  it  as  to  make  the  following  ingenious  suggestion  :  "  I  have 
observed  that  patients  who  have  hip  disease  recover  when  anchy- 
losis of  the  joint  takes  place,  when  the  bones  become  fixed  and 
immovable.  Founding  upon  this,  I  attempted  by  various  con- 
trivances to  form  an  instrument  which  might  keep  the  bones  at 
perfect  rest,  but  so  great  is  the  tendency  in  this  joint  to  motion, 
that  I  have  never  yet  succeeded.  No  instrument  has  ever  been 
effectual  in  keeping  the  thigh  and  trunk  fixed."  "  I  have  been 
led  to  think  that  an  operation  might  be  performed  here  ;  that  a 
cut  might  be  made  to  expose  the  upper  part  of  the  femur,  and  the 
neck  be  sawn  through  ;  not,  you  will  observe,  to  take  away  the 
head  of  the  bone,  as  done  by  Mr.  White  with  success,  but  to  per- 
mit it  to  remain  at  rest  and  to  form  an  adhesion  with  the  ace- 
tabulum. In  this  case  a  joint  will  be  formed  where  the  bone  has 
been  divided"  ('  Lond.  Med.  Gaz.,'  Jan  12, 1828,  "  Hip  Diseases" 
Double  splint  as  applied  in  by  Sir  C->  then  Mr-  BelL)  [Thomas's  Splint  referred  to  at  the 
disease  of  the  right  hip-joint-  end  of  the  chapter  on  amputation  is  valuable  in  hip-joint  disease.] 
When  suppuration  has  appeared,  recovery  with  anchylosis 
can  alone  be  looked  for,  though  where  diseased  bone  exists  this  result  cannot  be  ex- 
pected, unless  the  diseased  bone  is  cast  off  or  removed.  When,  however,  an  abscess  has 
been  the  result  of  chronic  changes  in  a  pulpy  synovial  membrane,  the  complete  disorgani- 
zation of  the  joint  need  not,  as  a  necessary  consequence,  be  contemplated,  although  where 
it  has  followed  disease  in  the  articular  extremities  of  the  bones  (articular  ostitis),  it  is 
more  than  probable  that  the  articular  cartilages  with  the  ligaments  and  synovial  capsule 
will  have  been  completely  destroyed.  Under  the  former  circumstances,  therefore,  when 
the  suppuration  has  taken  place  as  a  consequence  of  synovial  disease,  recovery  may  ensue 
with  soft  or  fibrous  anchylosis,  or  even  some  degree  of  movement  ;  whilst  under  the  latter, 
though  fibrous  anchylosis  may  supervene,  osseous  anchylosis  can  only  occur  after  the  car- 
tilages with  the  articular  lamella?  of  bone  have  entirely  gone,  and  there  is  no  necrosed 
bone  left  to  keep  up  the  disease ;  for,  with  this  complication,  a  natural  recovery  cannot 
take  place  till  the  source  of  irritation  has  been  discharged  by  natural  processes,  or  removed 
by  art. 
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Fig.  628. 


Head  of  femur  altered  by  disease — 
removed  by  excision.  Prep.  131S39. 


[Fig.  030. 


When,  therefore,  suppuration  occurs  in  a  hip-joint,  though  recovery  may  follow  with 
partial  movement,  there  is  but  one  result  a  surgeon  can  reasonably  look  for  and  strive  to 
secure,  and  this  is  ancbylosis  ;  and  if  by  the  history  of  the  case  and  the  clinical  symptoms 
he  can  make  out  that  the  disease  began  in  the  synovial  membrane,  and  that  the  suppura- 
tion was  the  result  of  pathological  changes  in  that  tissue  alone, 
the  hope  of  securing  this  result  is  very  good  ;  for  the  disease 
in  the  joint,  under  these  circumstances,  however  extreme  it 
may  be,  is  probably  only  superficial,  and  does  not  involve  the 
bones  to  any  extent,  so  that  a  good  recovery  with  a  stiff  joint 
may  fairly  be  anticipated.  If,  however,  the  history  of  the 
case  and  the  clinical  symptoms  indicate  disease  of  the  bones, 
the  probabilities  of  the  same  result  taking  place  will  rest  upon 
the  amount  of  the  disease,  and  if  the  disease  in  the  bone  be 
superficial,  a  natural  cure  by  anchylosis  maybe  looked  for ; 
since  dead  bone,  if  not  too  large,  and  even  the  epiphysis,  may 
he  discharged  externally,  and  a  good  recovery  follow.  When, 
however,  the  disease  in  the  bone  is  extensive  (Fig.  628),  or 
a  sequestrum  is  so  placed  in  the  centre  of  the  bone  as  to  keep 
up  irritation  and  interfere  with  repair,  as  is  shown  in  Fig.  610,  the  surgeon's  active  inter- 
ference will  be  imperatively  demanded,  and  it  may  be  added,  that  it  is  never  practised 
with  better  results. 

Under  all  circumstances,  however,  the  first  point  in  treatment  is,  to  secure  the  com- 
plete immobility  of  the  limb,  which  can  be  insured  by  splints  ;  extension  should  likewise 
be  kept  up  by  means  of  weights  or  . 
elastic  forces.    In  one  case  a  long  out-  Fig.  629. 

side  splint  may  be  enough,  while  in 
another  the  weight  is  sufficient.  In 
very  chronic  cases  an  immovable  cas- 
ing of  leather,  gutta  percha,  felt,  wire, 
perforated  zinc,  or  other  appliance, 
such  as  the  fancy  or  ingenuity  of  the 
surgeon  suggests,  is  the  best  ;  absolute 
immobility  of  the  joint,  prevention  of 
inter-articular  pressure,  tonic  treat- 
ment, liberal  regimen,  good  air,  and 
time,  being  essential  conditions  for  a 
successful  issue.  Fig.  629  represents 
a  good  apparatus  to  insure  immobility 
when  the  patient  is  in  bed,  though  the 
double  splint  figured  627  is  better; 
for  with  it  abduction  and  adduction  of 
the  affected  limb  are  prevented,  the 
pelvis  is  fixed  at  a  right  angle  to  the 
spinal  column,  and  the  external  mal- 
leolus of  the  affected  side  is  kept  in  a 
line  with  the  hip,  elastic  extension 
being  maintained  through  an  accumu-  immovable  casing 
lator  over  a  pulley  inserted  in  the  cross  for  hip  disease, 
foot-piece.    Mr.  C.  De  Morgan's  long 

splint  (Fig.  579)  is  also  good,  applied  to  the  side  of  the  sound  limb,  through  which  he 
likewise  applied  all  counter-extension.  [Sayre's  short  and  long  splints,  which  make  ex- 
tension by  being  attached  to  the  thigh  by  adhesive  plaster  or  other  means,  are  useful  when 
it  is  desirable  to  have  the  child  going  about  on  crutches.  The  practice  of  Hutchison, 
of  Brooklyn,  is  to  lengthen  the  sound  leg  by  a  cork  sole,  and  make  the  patient  walk  on 
crutches  with  the  diseased  joint  extended  by  the  weight  of  the  limb,  which  cannot  touch 
the  ground.  Rest  in  bed  with  extension  by  weights  as  applied  in  fractured  femur  is  a  good 
treatment  during  the  severe  stages  of  the  disease.  Afterwards  the  patient  may  be  allowed 
to  walk  on  crutches  in  the  day,  if  the  weight  is  applied  during  the  night.] 

When  mal-position  such  as  arises  from  flexion,  abduction,  or  adduction  of  the  thigh 
exists,  a  position  which  would  be  detrimental  to  the  patient's  welfare,  it  is  essential  that 
it  should  be  remedied  before  the  plan  of  treatment  already  laid  down  is  carried  out,  and 
so  Ion"-  as  no  anchylosis  has  taken  place,  or  the  union  is  soft,  there  is  a  good  prospect  of 


Sayre's  long  splint  applied  (Sayre.)] 
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this  being  effected.  For  this  purpose,  chloroform  should  be  given,  and  the  thigh  slowly 
bul  surely  brought  to  a  straight  line  with  the  body,  and  there  fixed;  any  inflammation 
caused  thereby  being  checked  by  the  local  application  of  ice  or  hot  fomentations,  accord- 
ing to  the  comfort  one  or  other  gives  the  patient.  At  times,  however,  active  disorganizing 
changes  and  bad  results  follow.  When  displacement  or  dislocation  of  the  joint  exists,  it 
is  often  in  the  surgeon's  power  to  reduce  the  dislocation,  and  then  to  treat  the  case  as  one 
of  the  ordinary  kind.  In  the  case  from  which  Fig.  631  was  taken,  the  boy  was  eleven 
years  old  ;  the  disease  had  been  acute,  and  the  dislocation  was  on  the  ilium.  Its  reduction 
was  readily  effected  under  chloroform,  and  a  good  result  followed.  A  weight  of  six  or 
seven  pounds  was  enough  to  keep  the  limb  in  position,  and  the  counter-extension  was  well 
applied  on  the  opposite  side  of  the  pelvis.  If,  however,  I  had  now  the  treatment  of  this 
case,  I  should  have  employed  the  double  splint  with  elastic  extension. 

When  the  displacement  is  of  long  standing  and  the  natural  cure  of  the  disease  has 
gone  on  to  its  end,  it  is  not  wise  to  interfere  and  thus  run  the  risk  of  undoing  what  nature 
has  well  done  ;  as  many  of  these  cases  of  supposed  dislocations  are  not  of  this  kind,  but 
simply  a  shortening  of  the  neck  of  the  bone  from  the  absorption  or  destruction  of  the  head 
or  epiphysis  of  the  femur,  or,  at  times,  of  the  acetabulum.  Drs.  March  and  Sayre,  of 
New  York,  deny  the  existence  of  a  dislocation,  but  in  this  they  are  wrong.  It  does 
occur,  although  rarely.    In  the  case  from  which  Fig.  631  was  taken,  it  was  very  clear. 

In  exceptional  instances  the  displacement  of  the  limb  is  due  to  a  separation  of  the  neck 
of  the  bone  from  the  epiphysis,  which  is  left  fixed  in  the  acetabulum,  or  is  cast  off.  This 
condition  is  illustrated  in  Figs.  614-15. 

Pig.  631.  Fig.  632.  Fig.  633. 


When  anchylosis  has  taken  place  at  a  bad  angle,  at  such  an  angle  as  seen  in  Fig.  632, 
any  attempt  at  forcible  flexion  with  the  view  of  breaking  down  the  adhesions,  must  be 
looked  upon  as  futile  and  unjustifiable,  although  it  may  be  right  to  consider  the  propriety 
of  improving  the  position  of  the  limb  by  some  surgical  procedure ;  and  for  this  object, 
several  surgical  operations  have  been  devised.  Thus,  in  1875,  M.  Tillaux  presented 
before  the  Surgical  Society  of  Paris  a  woman,  set.  32,  the  subject  of  bony  anchylosis  of 
the  hip-joint  of  a  year's  standing,  the  limb  having  been  flexed  and  rotated  inwards,  for 
whom  he  had,  with  success,  forcibly  fractured  the  neck  of  the  bone.  He  effected  this  when 
the  woman  was  under  chloroform  by  using  considerable  force,  the  bone  giving  way  with 
a  loud  crack.  He  subsequently  treated  the  case  as  one  of  fracture,  and  at  the  end  of  two 
months  the  patient  had  a  straight  limb.  M.  Tillaux  described  the  result  as  splendid,  and 
considered  the  practice  infinitely  preferable  to  the  operation  of  subcutaneous  section  of 
the  neck  of  the  bone.  The  operation  is,  doubtless,  of  value  in  certain  cases,  and  worthy 
of  consideration. 

In  1869,  Mr.  W.  Adams  ('  Brit.  Med.  Journal,'  1870)  successfully  treated  a  case  of 
this  nature  by  subcutaneous  division  of  the  neck  of  the  thigh  bone  by  means  of  a  fine 
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saw,  and  up  to  October,  1876,  twenty-two  operations  of  the  kind  had  been  performed — 
five  by  Mr.  Adams,  four  by  myself,  and  others  by  Messrs.  Jessop,  Jowers,  Jordan,  Lund, 
of  Manchester,  Sands,  of  New  York,  Golding-Bird,  and  others.  The  operation  was 
successful  in  twenty.  [Adams  has  recently  stated  that  subcutaneous  osteotomy  of  the 
neck  of  the  femur  has  been  done  thirty-three  times  with  three  deaths.  Dr.  Hodge,  of 
Philadelphia,  has  recently  performed  this  operation.] 

I  look  upon  this  operation  with  much  favor,  and  believe  it  to  be  the  best  when  the 
femur  has  a  neck  to  be  divided. 

The  instruments  required  for  the  operation  are  such  as  those  figured  below  (Fig.  634). 
The  operation  itself  I  give  in  Mr.  Adams's  words  :  "  I  entered  the  tenotomy  knife  a  little 


Fig.  634. 


Fig.  635. 


Drawing  showing  the  line  of 
section  of  the  neck  of  the  thigh- 
bone in  Adams's  operation. 


above  the  top  of  the  great  trochanter,  and  carrying  it  straight 
down  to  the  neck  of  the  thigh  bone,  divided  the  muscles  and 
opened  the  capsular  ligament  freely.  Withdrawing  the  knife, 
I  carried  the  small  saw  along  the  track  made — pursuing  this 
by  pressure  of  the  fingers — straight  down  to  the  bone,  and 
sawed  through  it  from  before  backwards,  in  the  direction  re- 
presented in  Fig.  635,  which  shows  the  saw  applied  to  the  an- 
terior surface  of  the  neck  of  the  bone.  The  section  of  the  bone 
was  accomplished  in  four  minutes.  No  hemorrhage  followed, 
and  a  good  recovery  took  place  with  a  stiff"  limb."  When  the 
saw  is  used,  it  should  be  held  at  an  angle  of  135°  to  the  line 
of  the  shaft  of  the  femur  (Fig.  635).  A  narrow  chisel,  however,  is  an  equally  good 
instrument  for  the  purpose. 

In  my  four  cases  the  neck  of  the  thigh  bone  was  readily  divided  in  less  than  five  minutes, 
and  the  wound  above  the  trochanter  healed  in  a  few  days  ;  the  boys  walking  in  eight 
weeks. 

I  did  not  attempt  to  obtain  movement  in  any,  being  well  satisfied  with  the  results 
secured;  although  before  I  operated  on  the  last,  I  was  alive  to  the  fact  that  my  friend 
Mr.  Lund,  of  Manchester,  had  operated  with  such  success  upon  a  man  who  had  both  hip- 
joints  anchylosed  in  a  straight  line  with  the  body,  and,  as  a  consequence,  could  not  sit, 
that  after  the  operation  excellent  motion  was  obtained  in  each  hip-joint,  and  the  man 
could  sit  up  in  a  chair  with  the  body  nearly  perpendicular,  and  the  thighs  comfortably 
placed  on  the  seat ;  he  could  moreover  support  the  weight  of  the  body  upon  the  legs. 
('  Brit.  Med.  Jour.,'  Jan.  29,  1876.) 

When  there  is  no  neck  of  the  femur  to  be  divided,  or  the  muscles  and  soft  parts  about 
the  minor  trochanter  of  the  bone  are  so  contracted  and  r'gid  as  to  render  it  probable  that 
the  shaft  of  the  femur  cannot  be  brought  down  to  a  right  line,  Gant's  operation  ('Lancet,' 
Dec.  1,  1872)  should  be  performed  ;  that  is,  the  femur  should  be  divided  by  a  small  val- 
vular wound  subcutaneously  below  the  trochanter,  either  by  means  of  the  saw  as  employed 
by  Adams,  or  chisel  as  suggested  by  Volckmann  and  advocated  by  Maunder,  the  same  care 
to  exclude  air  being  employed  in  the  operation  as  has  been  advised  in  Adams's.  Both 
these  operations  are  superior  to  Barton's,  who  divided  the  femur  between  the  trochanters, 
and  to  Sayre's,  who  excised  a  wedge  of  bone  from  between  them. 


The  Treatment  of  Diseases  of  the  Knee-joint. 

This  may  be  taken  as  a  type  of  the  treatment  of  all  joint  diseases. 

Acute  synovitis  is  usually  the  result  of  a  wound,  and  should  be  treated  according  to  the 
principles  laid  down  in  a  former  page,  viz.,  by  rest  and  ice  locally  and  opium  internally. 
When  disorganization  of  the  joint  ensues,  tew  cases  are  more  serious  in  their  local  as  well 
as  their  general  effects,  as  life  is  often  endangered,  and  recovery  with  a  stiff  joint  must  be 
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regarded  as  favorable.  When  the  disease  is  the  result  of  septicaemia,  or  rupture  of  an 
abscess  into  the  joint,  the  success  is  no  better. 

In  subacute  and  chronic  forms  of  synovitis ,  a  good  result  may,  as  a  rule,  be  promised, 
and  the  treatment  must  be  regulated  by  the  cause  of  the  disease.  In  traumatic  eases,  the 
local  application  of  cold  or  warmth,  according  to  the  amount  of  comfort  one  or  other 
affords,  and  keeping  the  limb  immovable  by  means  of  splints,  are  the  best  means  to  use  ; 
and  gentle  support,  by  means  of  well-applied  strapping,  is  a  valuable  adjuvant  when  only 
a  relaxed  condition  of  joint  remains. 

In  other  cases,  the  application  of  a  blister  to  either  side  of  the  joint  as  well  as  the 
internal  administration  of  the  iodide  of  potassium,  with  or  without  bark  or  quinine, 
according  to  the  necessities  of  the  patient,  are  of  great  use.  When  gout  appears  to  be  an 
element  in  the  affection,  it  is  advisable  to  administer  colchicum,  lithia,  and  other  remedies 
approved  in  that  disease.  When  the  case  appears  to  have  a  rheumatic  origin,  alkalies, 
such  as  the  bicarbonate  or  citrate  of  potash,  etc.,  may  prove  serviceable  ;  and,  when  there 
is  any  reason  to  suspect  a  syphilitic  taint  in  the  constitution,  it  is  necessary  to  employ 
such  treatment  as  is  peculiar  to  such  diseases,  viz.,  the  iodide  of  potassium  or  sodium,  or 
some  mercurial. 

In  very  chronic  and  obstinate  cases,  paracentesis  of  the  joint  by  means  of  the  aspirator 
may  be  performed,  and,  in  the  hands  of  some,  has  been  employed  with  marvellous  success. 
Sir  J.  Fayrer  was  one  of  its  strongest  advocates,  having  shown  ('Indian  Med.  Gaz.,' 
18G9)  that  in  the  chronic  and  subacute  forms,  much  good  is  often  obtained  by  the  opera- 
tion, if  care  be  taken  to  exclude  the  air  by  carefully  closing  the  puncture  and  fixing  the 
joint  on  a  splint;  the  drawing  off  of  the  fluid  affording  instantaneous  relief.  I  have  per- 
formed this  operation  on  many  occasions  with  good  results  when  the  tension  of  the  joint 
was  extreme ;  it  is  a  practice,  however,  that  ought  to  be  followed  with  extreme  caution. 
[When  the  aspirator  proves  the  existence  of  pus  in  the  joint,  a  free  incision  affords  the 
best  method  of  treating  the  affection.] 

The  pulpy  disease  of  the  synovial  membrane  is  a  very  obstinate  affection,  and  though 
fairly  curable  with  a  movable  joint  in  its  early  stage,  and  occasionally  so  in  a  later,  is 
always  tedious  and  unsatisfactory. 

In  its  treatment,  the  absolute  immobility  of  the  joint  is  most  essential.  This  may  be 
guaranteed  by  the  application  of  a  well-adapted  splint  (Fig.  636),  reaching  from  the  foot 
two-thirds  up  the  thigh.  As  long  as  any  heat  or  periodic  flushing  of  the  joint  exists,  the 
limb  must  be  kept  raised,  and  warm  moist  applications  applied  by  strips  of  lint  surround- 
ing the  joint.  After  these  symptoms  have  subsided  and  the  products  of  inflammation 
alone  remain,  well-applied  pressure,  by  means  of  strapping,  is  of  great  value.  Mr.  Mar- 
shall ('  Lancet,'  May  25,  1<S72)  speaks  highly  of  the  flve-per-cent.  solution  of  the  oleate 
of  mercury  in  oleic  acid  as  an  application,  and  my  experience  of  its  use  has  been  satisfac- 
tory. Blistering  and  firing  in  this  affection  seem  to  be  of  little  value.  In  the  very 
chronic  stage  of  the  disease,  the  Bavarian  flannel  splint  (Figs.  539,  636a),  or  some  other 


Fig.  636.  Fig.  636a. 


Splint  for  diseased  knee-joint.  Bavarian  splint  as  completed  for  disease  of  the  knee. 

good  casing,  may  be  employed.  [In  chronic  disease  of  the  knee  extension  by  a  pulley 
and  weight,  if  the  patient  is  kept  in  bed  ;  or  by  Sayre's  apparatus,  when  recumbency  is 
undesirable,  may  be  used  with  advantage.  Sayre's  apparatus  figured  is  attached  to  the 
thigh  and  leg  by  means  of  adhesive  plaster  bands,  and  extension  is  made  with  a  key  and 
ratchet.] 

The  constitutional  treatment  in  all  stages  of  this  affection  is  essentially  tonic,  as  the 
subjects  of  it  are  always  feeble  and  often  strumous  ;  iron,  quinine,  bark,  cod-liver  oil,  good 
food,  and  fresh  or  sea  air  are  essential  elements  of  successful  treatment. 

[Thomas's  knee  splint  figured  at  the  end  of  the  chapter  on  amputations  may  be  em- 
ployed in  certain  cases.] 

By  these  means,  so  long  as  suppuration  has  not  set  in,  a  cure  may  be  effected,  although 
many  months  may  be  required  for  its  attainment. 
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When  suppuration  appears,  the  same  principles  of  practice  are  applicable.  When  small 
deposits  of  pus  form  from  the  breaking  down  of  some  portion  of  the  pulpy  tissues,  and 
make  their  way  externally  towards  the  skin,  and  not  into  the  joint,  they  may  be  evacuated, 
and  a  good  result  still  ensue.  But  when  the  joint  becomes  disorganized  from  the  same 
cause,  questions  arise  as  to  the  expediency  or  possibility  of  saving  the  joint,  but  this  sub- 
ject will  claim  attention  in  the  chapter  on  suppurating  joints. 


[Fig.  637.  Fig.  638.  Fig.  639. 


Sayre's  apparatus  for  extension  Mode  of  applying  the  adhesive  Apparatus  adjusted.] 

at  the  knee-joint.  plaster. 

In  articular  ostitis,  a  disease  readily  made  out  in  the  knee,  when  simple  expansion  of 
the  bones  (Fig.  609),  and  an  aching  pain  and  heat  are  the  local  symptoms,  all  walking  or 
standing  should  be  positively  interdicted  ;  everything  like  inter-articular  pressure  for- 
bidden ;  and  fomentations  of  warm  water  applied  two  or  three  times  a  day,  or  strips  of  wet 
bandage  covered  by  a  handkerchief  of  elastic  tissue  or  oil  silk  kept  round  the  joint.  Some 
speak  highly  of  blisters,  moxas,  and  counter-irritants,  which  I  rarely  employ,  having  long 
found  the  above  practice  preferable. 

When  heat  has  left  the  joint,  the  aching,  miscalled  "growing"  pains  disappear,  and 
clinical  evidence  tends  to  show  that  all  inflammatory  action  has  subsided — the  results  or 
products  of  inflammation  alone  remaining,  local  pressure  as  applied  by  strapping  not  only 
gives  comfort  to  the  patient,  but  appears  to  help  the  absorption  of  the  inflammatory  pro- 
ducts and  the  subsequent  cure  of  the  disease. 

Constitutional  treatment,  however,  must  not  be  forgotten,  and  tonics,  as  a  rule,  are 
needed  ;  cod-liver  oil,  combined  with  the  syrup  of  the  phosphate  or  iodide  of  iron,  being 
a  suitable  prescription  for  children.  When  the  appetite  is  bad,  quinine  may  be  given ;  at 
other  times,  iron,  or  other  tonic.  Good  food  and  good  air  are  as  necessary  in  this  as  in 
all  other  joint  cases.  The  use  of  the  iodine  evaporating  box  should  not  be  admitted. 
Mercury  is  unnecessary. 

In  the  early  stage  of  articular  ostitis,  splints  are  not  required,  as  the  joint  is  not  itself 
diseased,  and  passive  movement  of  the  articulation  will  not  do  harm  ;  all  inter-articular 
pressure,  however,  should  be  avoided,  and  for  this  purpose,  extension  by  means  of  weights 
or  elastic  extension  is  very  valuable.  In  a  more  advanced  stage,  however,  when  the 
disease  has  so  progressed  in  the  bones  as  to  have  set  up  some  degenerating  process  in  the 
cartilages,  and  the  synovial  membrane  has  become  involved,  as  indicated  by  effusion  or 
the  pulpy  synovial  thickening,  the  use  of  the  splint  is  essential. 

In  neglected  cases  when  the  joint  has  been  allowed  to  assume  an  abnormal  position — 
the  most  common  being  that  of  flexion,  with  some  amount  of  rotation  inwards  or  out- 
wards— and  in  still  worse  cases  where  dislocation  of  the  tibia  and  fibula  backwards  has 
taken  place,  the  deformity  if  possible  must  be  remedied  by  gradual  extension.  This  should 
be  employed  by  means  of  a  posterior  screw  splint,  or  the  application  of  a  constant  gentle 
tone,  exerted  through  one  of  the  many  instruments  that  have  been  made  with  the  view  of 
pressing  the  femur  backwards  and  the  head  of  the  tibia  forwards.  Manual  extension 
exci  ted  under  chloroform  employed  with  care  rarely  does  much  harm  ;  forcible  and  sudden 
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extension  cannot  be  recommended,  as  it  is  followed  at  times  by  severe  local  action  and 
suppuration.    In  exceptional  cases  it  may  be  required. 

Anchylosis — Wben  a  knee-joint  has  to  be  fixed,  the  best  position  is  one  of  slight 
flexion,  or  that  which  a  man  naturally  assumes  when  he  stands  at  ease.  But  arichylosis 
is  more  difficult  to  secure  in  the  knee  than  any  other  joint,  on  account  of  the  presence  of 
tlie  inter-articular  fibro-cartilages  which  prevent  the  bony  surfaces  from  coming  in  contact. 
Moreover,  these  cartilages  when  diseased  are  most  difficult  of  repair,  no  tissue  undergoing 
a  reparative  process  more  slowly  or  imperfectly.  It  is,  doubtless,  from  a  knowledge  of 
these  clinical  truths  that  some  despair  of  securing  anchylosis  in  the  knee,  and  even  doubt 
its  occurrence,  and  are  led  to  interfere  by  operation  oftener  than  others.  Anchylosis  of 
the  knee — good  solid  ossific  union  of  the  bones,  as  well  as  fibrous  anchylosis — does,  how- 
ever, occur,  and  when  secured,  is  of  great  value.  It  gives  a  limb  w  hich  is  far  superior  to 
any  other  that  follows  excision,  and  is,  as  a  rule,  obtained  without  the  dangers  of  an  ope- 
ration, although  possibly  with  the  expenditure  of  more  time.  I  have  the  notes  of  many 
such  cases,  and  in  the  'Med.  Times,'  1870,  I  published  a  series  in  some  of  which  this 
result  took  place  with  and  in  others  without  suppuration.  [If  the  position  of  the  anchy- 
losed  knee  is  bad,  some  subcutaneous  operation,  such  as  drilling  or  section  with  the  saw, 
may  be  required  to  enable  the  patient  to  walk.  As  the  rigidity  in  most  cases  of  flexed 
anchylosis  is  mainly  due  to  fibrous  bands  and  contracted  muscles,  the  position  can  usually 
be  improved  by  tenotomy  and  forcible  rupture.  After  this  operation  the  limb  is  to  be 
placed  in  the  best  position  for  walking,  which  is  almost  straight.] 

Diseases  of  the  ankle-joints  should  be  treated  on  precisely  the  same  principles 
as  those  laid  down  for  the  knee,  the  best  position  of  the  foot  being  at  an  angle  slightly 
exceeding  that  of  a  right  angle. 

Diseases  of  the  shoulder-joint,  in  their  progress  and  treatment,  are  very  similar 
to  those  of  other  joints.  When  the  shoulder  has  to  be  fixed,  a  leather  casing,  including 
the  scapula  and  humerus,  is  a  good  apparatus,  the  elbow  being  at  the  same  time  supported. 
The  arm  should  be  allowed  to  hang  parallel  to  the  trunk,  with  the  elbow  slightly  away 
from  the  chest ;  and  for  this  purpose  Stromeyer's  cushion  is  of  great  value.    (Fig-  561.) 

Diseases  of  the  elbow-joint  can  be  usually  managed  with  greater  ease  than  any 
other — a  splint  applied  in  the  flexure  of  the  joint,  passing  well  down  to  the  hand  to  keep 
the  radius  in  a  position  intermediate  between  pronation  and  supination,  being  the  best. 
If  the  hand  is  left  unsupported  it  is  certain  to  assume  the  prone  position,  which,  as  a  rule, 
is  undesirable.  Dislocation  of  this  joint,  except  at  the  head  of  the  radius,  which  is  often 
displaced  backwards  and  somewhat  outwards,  rarely  takes  place  as  a  result  of  disease. 

Before  fixing  the  joint  at  an  angle,  it  is  well  in  most  cases  to  consult  with  the  patient, 
for  in  some,  the  straight  position  is  the  more  desirable.  In  the  case  of  a  painter  I  had 
under  care,  a  flexed  elbow  would  have  lost  him  his  occupation.  In  another,  of  a  barge- 
man, the  joint  was  fixed  at  a  right  angle,  with  the  hand  pronated,  to  hold  the  oar.  A 
carpenter  asked  me  to  fix  his  left  elbow  at  an  obtuse  angle,  and  a  haycutter  nearly  straight. 
In  all  these  instances,  any  other  position  would  have  been  most  detrimental. 

In  disease  of  the  wrist  and  carpus,  the  same  position  of  the  hand  should  be  maintained 
as  in  disease  about  the  elbow. 

In  disease  of  the  phalangeal  joints  when  anchylosis  is  to  be  obtained,  I  have  of  late 
years  always  fixed  the  diseased  extremity  at  such  an  angle  as  will  allow  its  point  to  come 
in  contact  with  the  top  of  the  thumb,  having  invariably  found  the  straight  positions  of  the 
finger  very  inconvenient.  In  this  position,  the  fingers  are  more  useful  and  less  in  the 
way,  and  the  deformity  less  observed.  In  these  cases,  the  best  material  to  use  as  a  splint 
is  a  piece  of  zinc  or  tin,  wrhich  is  firm,  thin,  and  takes  up  little  space. 

ON  OPERATIVE  INTERFERENCE— EXCISION  AND  AMPUTATION  IN  JOINT 

DISEASE. 

In  the  treatment  of  joint  disease,  next  to  the  preservation  of  life,  the  aim  of  the  sur- 
geon is  to  preserve  the  natural  movements  of  the  articulation  ;  and  when  that  hope  has 
gone,  to  save  the  limb.  If  this  end  can  be  obtained  with  a  stiff  joint,  the  result  in  dis- 
ease of  the  lower  extremity  may  be  regarded  as  satisfactory,  and  even  in  the  upper,  a 
stiff*  shoulder  or  elbow-joint  at  a  useful  angle,  is  not  so  bad  a  result  as  some  would  lead  us 
to  believe. 

When  neither  of  these  ends  appears  probable,  possible,  nor  expedient,  from  the  extent 
of  the  local  disease,  the  general  want  of  power  of  the  patient,  or  the  necessities  of  the 
individual  case,  the  question  of  operative  interference  comes  before  the  surgeon,  and  he 
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lias  to  decide  on  the  expediency  of  an  incision  into  the  joint,  the  removal  of  dead  bone 
from  or  excision  of  the  joint,  or  amputation  ;  and  to  work  out  the  many  points  involved 
in  the  solution  of  these  questions  is  a  task  of  difficulty,  since,  from  joints  having  a  different 
value  in  the  human  body,  a  form  of  practice  which  is  applicable  to  one  may  be  inexpe- 
dient to  another.  This  difficulty,  moreover,  is  doubtless  aggravated  by  the  different  value 
which  surgeons  place  on  different  forms  of  practice,  and  the  estimation  in  which  they 
regard  natural  processes ;  for  one  who  has  great  faith  in  natural  processes  in  the  cure  of 
disease,  and  particularly  of  joint  disease,  will  attempt  to  save  a  limb  that  another  will 
condemn,  since  he  regards  any  practice  as  wrong  that  interferes  with  a  natural  recovery 
so  long  as  any  reasonable  hope  exists  of  securing  such  a  result ;  and  believes  that  a  cure 
by  anchylosis,  however  acquired  and  however  long  a  time  may  be  passed  in  securing  it, 
is  worth  the  attempt.  Another,  who  has  stronger  faith  in  surgical  treatment,  will  excise 
a  joint,  believing  it  to  be  inexpedient  to  attempt  to  obtain  a  natural  cure,  even  if  it  may 
be  gained,  when  by  excision  an  equally  good  if  not  better  result  can  be  secured  in  a 
shorter  time.  And  a  third  looking  upon  both  forms  of  practice  as  too  protracted  and 
uncertain,  will  remove  the  diseased  parts  by  amputation,  under  the  conviction  that  a 
more  certain  result  as  well  as  rapid  recovery  will  be  secured  by  such  a  process. 

To  lay  down  any  definite  rules  upon  operative  interference  in  joint  disease  generally,  is 
consequently  an  impossibility,  since  each  joint  has  its  own  surgery. 

It  may,  however,  be  stated  as  a  starting  point,  that  no  surgical  operative  interference  is 
justifiable,  unless  a  joint  has  suppurated  or  become  disorganized  ;  and  that  amputation 
should  only  be  thought  of  when  all  minor  measures  are  inapplicable,  and  it  is  necessary 
to  remove  the  disease  to  save  life.  The  larger  the  joint  the  greater  the  dangers  of  opera- 
tive interference. 

The  Treatment  of  Suppuration  of  the  Hip-joint. 

In  the  treatment  of  a  suppurating  hip-joint  as  of  any  other,  it  is  most  important  to 
insure  a  free  vent  for  all  discharge,  as  pent-up  matter  is  always  injurious,  and  with  this 
view  a  free  incision  into  an  abscess  connected  with  the  hip,  or  the  free  opening  of  a  sinus 
through  which  pus  slowly  flows  is  sound  practice.  In  the  residual  abscesses  of  repairing 
joint  disease,  it  is  well,  however,  not  to  incise  unless  they  show  a  tendency  to  increase, 
since  many  often  dry  up  spontaneously.  When  interfered  with,  the  pus  should  be  drawn 
off  with  the  aspirator. 

On  the  Removal  of  Necrosed  Bone  from  and  Excision  of  the  Hip-joint. 

When  in  a  suppurating  hip-joint  the  presence  of  dead  bone  can  be  made  out,  there  can 
be  no  question  about  the  propriety,  nay,  necessity  for  its  removal ;  and  if  this  can  be 
effected  by  means  of  a  free  incision,  nothing  more  is  needed  ;  when  the  os  innominatum  is 
involved,  there  is  no  reason  against  the  removal  of  the  sequestrum,  since  it  is  certain  that 
so  long  as  dead  bone  remains  to  keep  up  irritation,  a  cure  by  natural  processes  is  impossible. 
An  operation  undertaken  upon  the  hip-joint,  under  these  circumstances,  is  scarcely  more 
than  any  severe  operation  for  necrosed  bone,  and  in  all  probability  is  not  more  dangerous. 
The  joint  as  a  joint  has  to  a  certainty  disappeared  altogether,  and  a  free  incision  into  it  will 
hardly  add  to  the  dangers  of  the  case.  In  a  large  number  of  cases,  however,  this  cannot 
be  done,  and  under  such  circumstances,  when  a  cure  by  natural  processes  cannot  be  looked 
for,  the  best  practice  lies  in  excision  of  the  head  of  the  femur,  and,  if  the  acetabulum  is 
superficially  affected  or  stripped  of  its  cartilage  (the  disease  being  probably  secondary  to 
that  in  the  femur),  it  will  undergo  a  natural  repair  as  soon  as  the  cause  of  its  disease  has 
been  removed. 

When  the  presence  of  dead  bone  cannot  be  made  out,  or  the  weight  of  evidence  tends 
to  show  that  there  is  no  such  complication  to  interfere  with  a  natural  recovery,  it  is  still 
a  disputed  point  whether  excision  of  the  head  and  neck  of  the  femur  is  a  necessary  or 
even  justifiable  operation.  Those  who  argue  against  its  adoption  assert,  and  with  some 
truth,  that  while  all  these  cases  of  hip  disease  are  capable  of  a  natural  repair  in  patients 
who  have  good  or  even  tolerable  reparative  powers,  yet  in  those  who  have  not,  the  opera- 
tion of  excision  must  naturally  fail,  since  as  much  power  is  probably  needed  to  effect  a 
cure  after  excision  as  is  demanded  for  the  natural  repair  of  an  uncomplicated  suppurating 
or  disorganized  joint. 

To  these  latter  remarks,  however,  I  am  disposed  to  demur,  and  while  ready  to  admit 
that  in  all  cases  of  disorganized  hip-joint  in  which  there  is  no  disease  of  the  bone  to  inter- 
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fere  with  recovery,  a  natural  cure  may  be  fairly  looked  for,  so  long  as  the  powers  of  the 
patient  keep  up,  and  no  signs  of  failure  make  their  appearance,;  yet  when  these  Bigna 
show  themselves,  or  evidence  is  adduced  that  in  the  battle  of  disease  the  reparative  are 
weaker  than  the  morbid  processes,  and  treatment  fails  to  turn  the  scale  in  their  favor,  the 
expediency  of  performing  excision  becomes  an  open  question,  which  facts  must  decide ; 
although  I  may  at  once  admit  that  I  believe  the  operation  under  such  circumstances,  to 
be  not  only  justifiable  but  highly  advisable.  The  removal  of  the  source  of  irritation  acta 
beneficially  upon  the  patient,  and  many  a  case  has,  after  the  operation  of  excision,  gone 
on  to  recovery,  which  unoperated  upon  would  have  eventually  proved  fatal,  the  patient 
being  worn  out  by  suppuration  and  exhaustive  efforts  to  repair. 

For  facts  in  reference  to  excision  of  the  hip-joint,  I  have  resorted  to  Hodges's  work, 
and  also  to  a  recent  paper  by  Dr.  R.  R.  Good,  of  Kentucky;  the  former  giving  us  a 
statistical  table  of  cases  up  to  1861,  and  the  latter  from  1861  to  1868.  Hodges  supplies 
111  cases,  56  of  which  recovered,  and  55  died.  Good  quotes  112  cases,  52  of  which 
recovered,  and  60  died  ;  a  little  more  than  half  of  the  whole  number  of  cases  thus  proving 
fatal.  I  have  lost  four  out  of  twenty  cases,  and  although  I  cannot  say  that  in  the  sixteen 
surviving,  all  had  useful  limbs,  I  am  within  the  truth  when  I  assert  that  the  majority 
had ;  while  without  the  operation  recovery  was  impossible.  [Much  on  this  subject, 
as  well  as  on  the  general  subject  of  excision  of  joints,  will  be  found  in  Dr.  Culbertson's 
prize  essay,  published  in  the  '  Transactions  of  the  American  Medical  Association.'] 

Mr.  Holmes,  too,  in  his  excellent  work  on  '  Children's  Diseases,'  gives  us  19  cases,  of 
which,  in  a  general  way,  one-third  died  from  the  operation,  another  third  recovered  with 
useful  limbs,  and  the  remaining  third,  although  not  recovering,  derived  great  benefit  from 
the  operation. 

On  analyzing  these  cases  as  to  the  influence  of  age  upon  the  operation,  some  valuable 
facts  may  be  recorded,  and  out  of  46  of  Hodges's  cases  operated  upon  under  ten  years  of 
age,  15  died,  or  33  per  cent. ;  of  37  cases  between  eleven  and  twenty  years  of  age,  21 
died,  or  57  per  cent.  ;  of  12  cases  operated  upon  between  twenty-one  and  thirty  years 
of  age,  7  died,  or  60  per  cent. ;  and  of  6  cases  operated  upon  over  thirty  years  of  age,  5 
died,  or  83  per  cent.  The  analysis  of  Good's  cases  indicates  the  same  truths,  for  of  the 
cases  operated  upon  under  twelve  years  of  age,  40.6  per  cent,  died  ;  between  twelve  and 
twenty  years  of  age,  60  per  cent,  died;  and  between  twenty  and  fifty-eight  years  of  age, 
76  per  cent.  died. 

Pixcision  for  hip  disease  in  young  life,  therefore,  is  by  no  means  a  fatal  operation,  two 
out  of  three  recovering;  while  from  ten  to  thirty  years  of  age,  something  less  than  half 
recover,  but  after  that  period  it  is  full  of  danger.  The  operation  of  excision,  like  ampu- 
tation, lithotomy,  or  any  other  great  operation,  is  more  dangerous  as  age  increases.  The 
important  fact  that  children  beyond  infancy  bear  severe  operations  well  should  ever  be 
before  us,  though  it  is  of  equal  importance  to  remember,  that  it  is  in  young  life  we  meet 
with  the  best  success  in  the  treatment  of  hip-joint  as  of  other  disease. 

With  the  fact,  therefore,  before  us,  that  in  selected  cases,  excision  of  the  head  of  the 
femur  is  not  only  a  justifiable  but  a  good  operation,  let  us  briefly  consider  under  what 
circumstances  it  should  be  performed,  and,  from  the  general  facts,  as  learned  from  statis- 
tics, we  find  two  great  results  come  out  clearly :  That  in  childhood  the  operation  is  at- 
tended with  success,  two  patients  out  of  three  recovering,  while  in  adult  life  it  is  attended 
with  great  danger,  at  least  two  out  of  three  patients  dying.  In  the  former  case,  conse- 
quently the  operation  may  be  entertained  under  circumstances  which  in  the  latter  would 
render  it  unjustifiable.  When,  then,  should  excision  of  the  hip  be  performed?  And, 
first  of  all,  when  should  it  not  ? 

It  should  certainly  never  be  performed  where  suppuration  or  disorganization  of  the 
joint  has  not  taken  place ;  because  so  long  as  this  condition  is  kept  off  by  surgical  as  well 
as  by  medical  skill,  a  solid  hope  exists  that  a  cure  of  the  disease  may  be  secured,  though 
by  anchylosis. 

It  should  not  be  performed  when  all  evidence  tends  to  show  that  the  bones  entering  into 
the  formation  of  the  joint  are  neither  extensively  involved  nor  wholly  or  in  part  necrotic, 
and  where  the  general  condition  of  the  patient  under  proper  treatment  is  fairly  maintained. 

It  should  not,  moreover,  be  entertained  for  disorganization  of  the  hip-joint  the  result  of 
synovial  disease,  unless  very  obstinate  and  extensive  and  the  general  health  of  the  patient  is 
clearly  yielding  to  the  disease,  nor  should  it  ever  be  performed  for  acute  suppurative  disease. 

On  the  other  hand,  it  should  always  be  entertained  when  it  is  clear  that  extensive  bone 
mischief  or  partial  necrosis  exists,  it  being  tolerably  certain  under  such  circumstances 
that  a  cure  by  natural  processes  is  highly  improbable ;  and  when  the  general  health  of 
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the  patient  is  clearly  being  sapped  by  the  local  disease,  whether  that  disease  be  in  the 
bones  or  synovial  membranes,  or  both. 

The  operation  of  excision  is  best  performed  by  a  slightly  curved  incision  ex- 
tending from  two  to  three  inches  above  the  trochanter  along  its  posterior  border  to  two  to 
three  inches  below,  more  room  being  obtained  when  required  in  exceptional  cases  at  the 
upper  angle  of  the  wound  by  a  cross  incision.  By  this  incision  there  is  ample  room  for 
the  rapid  exposure  and  enucleation  of  the  head  and  neck  of  the  bone,  and  subsequently 
for  free  drainage.  There  seems  also  an  equal  unanimity  amongst  those  who  practise  ex- 
cision, that  the  head,  neck,  and  trochanter  (major)  of  the  bone  should  be  removed,  the 
latter,  when  left,  acting  as  a  constant  irritant  against  the  soft  parts  and  pelvic  portions  of 
the  acetabulum,  thereby  retarding  recovery.  In  the  removal  of  the  bone,  the  chain  saw 
is  often  of  great  use.  When  it  can  be  effected,  the  shaft  of  the  bone  may  be  divided 
before  the  head  is  removed.  The  surgeon  should  preserve  all  the  soft  parts  around  the 
bone  as  much  as  possible,  and,  when  the  periosteum  can  be  saved  so  much  the  better. 
Dr.  Sayre,  of  New  York,  who  has  paid  special  attention  to  these  cases,  describes  his 
operation  as  follows  ('  Brit.  Med.  Journ.,'  July,  1871)  :  "  When  the  disease  has  gone  on 
to  another  stage,  where  sinuses  have  occurred  and  discharged  pus,  when  a  probe  leads 
down  to  dead  bone,  there  is  nothing  to  be  done  but  to  exsect  it  by  making  a  small  incision 
above  the  trochanter  major,  midway  between  it  and  the  crest  of  the  ilium,  over  the  top 
of  the  acetabulum,  a  semilunar  incision,  the  belly  of  the  curve  covering  the  posterior  part 
of  the  trochanter  major,  going  straight  down  to  the  bone  tliroiigh  the  periosteum;  you 
then  pull  the  soft  tissues  on  one  side,  and  taking  a  small  but  strong  curved  bistoury,  go  as 
far  round  the  bone  on  each  side  as  you  can  reach,  at  right  angles  to  your  first  incision, 
so  as  to  divide  the  periosteum  completely.  You  then  take  a  strong,  firm  periosteal  eleva- 
tor, with  a  large  handle,  and  the  end  slightly  curved,  and  go  into  this  little  triangle  ;  you 
peel  off  the  periosteum,  and,  as  a  matter  of  course,  all  the  muscles  with  it;  by  opening 
the  joint  thoroughly,  and  turning  the  head  of  the  bone  out,  the 
periosteum  is  peeled  off  from  the  inner  portion  ;  you  then  saw  off 
the  bone  above  the  trochanter  minor,  taking  away  the  head  and 
neck  of  the  bone  with  the  trochanter  major.  After  the  operation, 
if  you  keep  the  leg  pulled  out  to  its  proper  length,  by  putting  on 
a  pair  of  wire  breeches,  you  can  send  the  patient  out  into  the  air 
the  next  day."  I  have  given  this  operation  in  Dr.  Sayre's  own 
words,  and  am  disposed  to  think  as  well  of  it  as  of  his  general 
treatment  of  hip-disease.  His  wire  breeches,  however,  1  ha\  e 
never  used.  [It  has  been  proposed  to  excise  the  head  of  the 
femur  by  making  the  incision  on  the  anterior  surface  of  the  thigh. 
See  Parker's  paper  in  4  Lancet,'  December  27,  1879.] 

When  the  acetabulum  is  diseased,  that  is,  necrosed,  it  may  be 
removed.  In  several  of  my  own  cases,  I  removed  large  portions 
of  the  bone,  and  in  one,  the  whole  floor  with  a  good  result  ;  in- 
deed, there  is  reason  to  believe  that,  when  the  bone  can  be  re- 
moved, the  case  is  not  rendered  more  hopeless  ;  for,  as  Holmes 
has  well  pointed  out,  there  is  always  a  strong  fascia  which  sepa- 
rates the  floor  of  the  acetabulum  from  the  cavity  of  the  pelvis,  and 
prevents  all  contact  with  the  viscera  or  their  cellular  connections. 

After  the  operation,  the  wound  had  better  be  left  open  to  granu- 
late, and  moderate  extension  should  be  applied  to  prevent  the  end 
of  the  bone  from  rubbing  against  the  pelvis,  my  own  double  in- 
terrupted splint  being  the  best  for  the  purpose  (Figs.  571,  625). 
As  soon  as  the  parts  have  fairly  healed,  passive  movement  may 
be  allowed,  and  it  is  remarkable  to  what  an  extent  useful  move- 
ment is  often  secured,  the  patient  being  not  only  able  to  walk  upon 
the  limb,  but  to  flex,  abduct,  and  adduct  it,  nearly  as  well  as  he 
did  before,  shortening  being  the  only  fault. 

Amputation  at  the  hip-joint  may  be  entertained  in  hip  disease 
when  all  hope  of  a  cure  by  natural  processes,  however  ably  assisted 
by  art,  has  been  abandoned,  and  when  the  powers  of  the  patient 
admit  of  a  reasonable  hope  of  recovery.  Also  in  cases  where  ex- 
cision has  been  performed  and  failed.    It  is  often  successful  even 
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tions  of  the  joint  cannot  be  recommended.  The  report  of  Dr.  Otis,  in  the  admirably 
got-up  circulars  of  the  War  Department  of  Washington  (No.  2),  proves  this  to  demon- 
stration, for  out  of  eighty-five  cases  only  eight  recovered  ;  ninety  per  cent,  having  proved 
fatal.  At  the  same  time  he  shows,  that,  neither  by  the  expectant  treatment  nor  amputa- 
tion, do  better  results  ensue.  He  concludes,  that  excision  of  the  hip  may  be  performed 
in  uncomplicated  cases  of  gunshot  fractures  of  the  joint ;  that  if  unsuccessful,  it  relieves 
pain  and  is  attended  with  less  risk  than  amputation,  although  life  is  probably  prolonged 
for  a  longer  period  by  the  expectant  treatment.  Professor  Langenbeck,  however,  shows 
in  his  able  essay  on  gunshot  wounds  of  the.  hip-joint,  as  translated  by  J.  West,  of  Bir- 
mingham, that  while  of  eighty-eight  cases  in  which  conservative  treatment  was  employed, 
seventy-one  per  cent,  died,  out  of  thirty-one  cases  treated  by  resection,  eighty-three  per 
cent.  died. 

On  the  Treatment  of  Suppuration  of  the  Knee-joint. 

It  may  safely  be  asserted  that  in  no  case  of  inflammatory  disease  of  the  knee-joint  in 
which  disorganization  has  not  taken  place  should  the  idea  of  operative  interference  be 
entertained  ;  as,  so  long  as  this  change  is  warded  off,  a  reasonable  hope  of  a  cure  with 
either  a  movable  or  stiff  joint  and  consequently  of  a  useful  limb  exists.  Exceptional  cases 
may  be  seen  in  which  this  rule  is  inapplicable,  but  they  are  rare. 

When,  however,  suppuration  has  taken  place,  the  question  of  operative  interference 
naturally  suggests  itself,  and  the  surgeon  considers  whether  natural  processes  are  compe- 
tent to  conduct  the  case  to  a  successful  issue;  whether  the  local  disease  is  of  such  a  nature 
as  to  be  incurable,  unassisted  by  art,  or  the  general  powers  of  the  patient  are  sufficient  to 
bear  up  against  the  demands  that  of  necessity  will  be  made  upon  them  in  the  progress  of 
a  natural  cure  ;  and  last,  but  not  least,  if  it  is  expedient  to  make  the  attempt. 

These  questions  require  for  their  solution  much  knowledge,  thought,  and  judgment,  a 
careful  weighing  of  the  probabilities  of  the  case  and  of  the  cause  of  the  disease.  When 
the  disease  is  in  the  synovial  tissue  alone  and  the  powers  of  the  patient  are  good,  a  cure 
by  natural  processes,  assisted  by  art,  is  generally  to  be  secured ;  for  pathologically  in  such 
cases,  there  is  no  reason  why  recovery  should  not  take  place.  Whereas,  on  the  other 
hand,  when  the  disease  has  originated  in  the  bone,  spread  to  the  synovial  membrane,  and 
been  followed  by  disorganization  of  the  joint,  a  cure  by  natural  processes  is  so  improbable, 
that  the  removal  of  the  diseased  part  by  some  operation  is  generally  demanded,  for  patho- 
logically, good  reasons  exist  why  recovery  cannot  take  place,  and  clinically  this  observa- 
tion is  borne  out. 

It  is  true  in  suppuration  of  a  joint  from  synovial  disease,  pulpy  or  otherwise,  the  result 
of  a  so-called  rheumatism  settling  in  the  knee,  or  of  a  puerperal  synovitis,  a  traumatic 
synovitis,  a  gonorrhoeal  synovitis,  or  any  other,  a  cure  with  anchylosis  is  by  no  means 
uncommon,  yet  in  all  these,  during  their  acute  stage,  the  danger  is  always  great,  and  it 
often  becomes  a  question  whether  an  amputation  is  not  needed  to  save  life,  or  to  give  the 
patient  a  chance.  Amputations,  however,  undertaken  for  acute  suppurative  disease  are 
mostly  fatal,  and  operations  of  excision  are  likewise  equally  unsuccessful.  Indeed,  I 
hardly  think  either  of  these  operations  justifiable  under  such  circumstances,  and  in  this 
opinion  most  are  agreed.  What  I  believe  to  be  a  better  practice  is  making  a  free  excision 
into  the  joint — free  enough  to  let  out  the  pus  that  it  contains,  as  well  as  to  allow  a  free 
escape  of  all  as  it  forms,  and  the  introduction  of  a  drainage  tube,  together  with  the  daily 
washing  out  of  the  joint  with  iodine  [or  carbolized]  water.  No  retention  of  pus  should 
be  allowed  under  any  circumstances. 

When  suppuration  has  been  set  up  in  a  joint  from  the  degeneration  of  the  pulpy  synovial 
disease,  the  benefit  of  a  free  incision  is  very  great,  and  it  should  be  practised  with  a  good 
hope  of  success  before  any  other  operative  measure  is  undertaken.  When,  however,  sup- 
puration in  a  joint  has  followed  the  extension  of  inflammatory  mischief  from  the  bones, 
the  hope  of  securing  a  good  result  without  operative  interference  is  very  slender;  since, 
as  a  rule,  dead  bone  exists  in  the  joint  to  keep  up  irritation,  and  as  long  as  it  remains  a 
recovery  is  very  improbable.  It  is  true,  Nature  does  much  in  many  cases  towards  this 
end,  but  she  rarely  is  competent  to  effect  the  cure  without  surgical  aid. 

In  the  following  cases  these  points  are  well  seen  : — 
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Case  Diseases  of  the  Knee-joint — Suppuration — Removal  of  Necrosed 

Bone  from  the  joint — Recovery  with  Anchylosis. 

James  W — ,  set.  17,  came  under  my  care  in  May,  1866,  for  disease  in  his  right  knee- 
joint  of  one  year's  duration,  which  had  followed  a  fall  upon  the  part.  Swelling  appeared 
directly  after  the  accident,  attended  hy  severe  constitutional  disturbance  and  local  pain. 
Suppuration  also  rapidly  followed,  and  several  large  openings  made  their  appearance  eight 
weeks  after  the  accident.  When  I  saw  him,  the  joint  was  enlarged  from  inflammatory 
thickening  of  the  soft  parts,  and  was  clearly  undergoing  anchylosis.  The  sinuses  were 
discharging,  and  a  probe  passed  into  one  readily  detected  dead  bone  in  the  joint.  In 
September  the  man  was  admitted  into  Guy's  under  my  care,  and  on  October  13th,  through 
a  moderate  incision  made  on  the  inner  side  of  the  patella,  two  flat  pieces  of  what  were 
clearly  the  articular  facets  of  the  tibia,  were  removed.  Rapid  recovery  and  firm  anchy- 
losis of  the  joint  followed. 


Case — Disease  of  the  Knee-joint  as  a  Consequence  of  Articular  Ostitis  of 
Tibia — Removal  of  Sequestrum  from  Bone — Recovery  with  an  Anchylosed 
joint. 

Henry  R — ,  set.  14,  came  under  my  care  at  Guy's  Hospital  on  May  17th,  1867,  for  ex- 
tensive disease  of  the  shaft  of  the  right  humerus  and  head  of  the  left  tibia  with  sinuses 
which  had  existed  for  several  years.  The  left  knee  had  been  enlarged  from  effusion  for  a 
year,  but  had  never  suppurated.  When  admitted,  there  was  necrosis  of  the  shaft  of  the 
humerus  and  likewise  of  the  head  of  the  tibia,  while  dead  bone  was  readily  felt  with  a 
probe  in  both  parts.  In  the  tibia  the  bone  was  clearly  near  the  joint,  which  was  enlarged 
from  expanded  bone  and  thickening  of  the  soft  parts  around.  There  was  no  effusion  into 
the  joint,  and  hardly  any  movement  in  the  articulation.  In  November,  1867,  I  removed 
a  mass  of  diseased  bone  from  the  tibia,  and  fixed  the  leg  upon  a  splint.  In  January,  1868, 
I  removed  a  sequestrum  from  the  arm,  which  included  nearly  the  whole  shaft  of  the 
humerus,  and  a  good  recovery  ensued.  In  six  months  the  patient  left  the  hospital  with  a 
stiff  knee  and  a  sound  arm. 


Fig.  641. 


Case — Disease  of  the  Knee-joint  as  a  result  of  Articular  Ostitis  ending  in 
Necrosis — Amputation — Recovery. 

Edward  L — ,  aet.  14,  came  under  my  care  at  Guy's  Hospital  on  September  8th,  1868, 
for  disease  in  the  left  knee-joint  of  seven  years'  standing,  which  had  been  discharging  for 
many  years.  On  admission,  the  left  knee-joint  was  completely  disorganized  and  much 
enlarged ;  it  was  also  partially  anchylosed.  Below  the  joint,  a  sinus  existed  leading  into  the 
head  of  the  tibia,  and  through  this  sinus  dead  bone  was  felt.  The  boy's  health  was  very 
bad,  and  it  was  clear  that  nothing  but  amputation  could  be  enter- 
tained. His  urine  was  albuminous.  The  operation  was  performed 
on  September  17th,  and  a  good  recovery  ensued.  On  examina- 
tion of  the  joint  which  was  disorganized  the  head  of  the  tibia 
was  found  to  be  perforated  with  a  channel  which  led  from  the 
joint  to  a  mass  of  necrosed  bone,  and  the  articular  facet  of  the 
tibia  was  likewise  necrosed.  The  disease  in  the  joint  clearly  had 
been  secondary  to  the  disease  in  the  bone.  The  preparation  is 
depicted  in  Fig.  641,  and  the  drawing  shows  well  the  condition 
of  the  tibia. 

Remarks  These  three  cases  show  well  the  results  of  articu- 
lar ostitis  when  passing  on  to  necrosis  in  the  knee-joint,  and 
fairly  indicate  the  kind  of  practice  that  should  be  applied.  In 
the  first  case,  nature  had  done  her  utmost  towards  obtaining  a 
cure,  the  knee  of  the  patient  having  been  on  admission  partially 
anchylosed ;  and,  had  it  not  been  for  the  presence  of  the  necrosed 
articular  facets  of  the  tibia,  a  complete  natural  recovery  would 
have  taken  place.  The  surgeon's  duty  in  this  case  was  clearly 
to  remove  from  the  joint  what  seemed  to  be  the  sole  obstacle  to 
a  natural  recovery,  the  necrosed  bone,  and  the  complete  success  of  the  treatment  justified 
the  step,  for  the  boy  ultimately  had  an  admirable  limb.  In  the  second  case,  the  disease 
was  of  precisely  the  same  character,  and  natural  processes  had,  also,  done  their  utmost 
57 
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towards  the  establishment  of  a  cure,  but  the  presence  of  necrosed  bone  in  this  case,  as  in 
the  former,  interfered  with  the  recovery  and  prevented  its  realization.  On  the  removal 
of  the  bone  from  outside  the  joint,  natural  processes  went  on  without  interruption  towards 
the  attainment  of  their  end,  and  a  complete  recovery  with  anchylosis  was  obtained. 
In  the  last  case,  the  same  cause,  articular  ostitis,  and  the  same  result,  disorganization  of 
the  joint  were  clearly  present ;  but  the  local  disease  in  the  bone  was  too  extensive  to 
allow  of  any  hope  of  good  being  derived  from  its  removal,  while  the  general  condition  of 
the  patient  was  too  precarious  to  allow  of  the  attempt.  As  a  consequence,  the  only  ope- 
rative interference  that  seemed  justifiable  was  carried  out,  and  the  issue  of  the  case  was 
all  that  could  be  desired.  In  disorganization  of  a  knee-joint,  therefore,  the  result  of  arti- 
cular ostitis,  of  an  abscess  in  the  epiphysial  extremity  of  the  bone  bursting  into  the  joint, 
of  disease  in  the  epiphysial  cartilage  between  the  shaft  and  epiphysis,  or,  of  a  sequestrum 
in  one  or  other  of  the  bones  entering  into  its  formation,  some  operative  measure  is  usually 
required ;  and,  when  the  diagnosis  of  the  case  is  tolerably  clear,  the  practice  ought  to  be 
decided,  as  delay  cannot  be  of  any  use.  The  disease  must  be  removed.  What  ought  that 
practice,  then,  to  be?  Should  it  be  excision  or  amputation  ?  Let  us  refer  to  facts  to  help 
us  towards  a  solution  of  these  points.  I  have  a  table  of  294  cases  of  amputation  of  the 
thigh  for  chronic  disease  of  the  knee-joint,  at  various  ages,  and  Mr.  Mac  Cormac  tabulates 
137,  the  total  making  431.  Of  these,  96  died  and  335  recovered,  the  mortality  being  22 
per  cent.,  or  1  in  5.  On  referring  to  Dr.  Hodges's  work,  I  find  178  cases  of  excision  of 
the  knee  undertaken  solely  for  chronic  diseases  of  the  knee,  of  which  70  died,  and  108  re- 
covered, the  mortality  of  excision  being  39  per  cent.,  or  1  in  2^  cases.  In  this  compari- 
son, the  circumstances  are  exactly  similar;  both  operations  being  undertaken  for  chronic 
joint  disease,  and  the  mortality  is  exactly  double.  In  my  table  of  amputations,  I  have 
carefully  guarded  against  any  fallacy,  and  have  included  only  my  own  statistics,1  Mr.  Cal- 
ender's,2 Mr.  Mac  Cormac's,3  and  Mr.  Holmes',*  all  of  which  are  equally  indisputable  ; 
and  in  the  table  of  excisions  I  have  gone  to  Dr.  Hodges's  work,  who,  to  make  this  point 
certain  states,  that  with  three  exceptions  performed  for  acute  inflammation  of  the  articu- 
lation, excision  of  the  knee  has  probably  never  been  undertaken  for  any  other  than  chronic 
disease  or  white  swelling.  Mr.  Swain,  the  author  of  the  Jacksonian  prize  essay  on  "  Ex- 
csion,"  and  a  warm  advocate  of  the  operation,  has  given  us  statistics  on  this  subject,  and 
from  his  book  (pp.  62  and  64)  I  have  extracted  the  following  facts: — Up  to  1865,  there 
had  been  316  cases  of  excision  of  the  knee.  Of  this  number  85  died,  or  26.8  per  cent. ; 
9  of  these  died  after  amputation  which  had  been  performed  in  39  cases  after  excision. 
Since  1865,  74  cases  are  given,  25  of  which  died  from  the  operation,  or  33.7  per  cent. ; 
4  also  died  out  of  11  that  underwent  subsequent  amputation  ;  in  all,  29  cases  out  of  the 
74  died,  or  39  per  cent.  Mr.  Swain  gives  us  also  a  select  list  of  cases  numbering  82,  of 
which  15  died  from  the  effects  of  the  operation,  while  4  others  recovered  after  amputa- 
tion. We  have  thus  472  cases  of  excision  of  the  knee  and  129  deaths,  or  27.3  per  cent., 
13  of  these  being  after  amputation ;  41  other  cases  underwent  amputation  and  recovered. 
Taking  the  whole  number  of  472  cases,  302,  or  63.9  per  cent,  recovered  after  excision; 
41,  or  8.7  per  cent,  recovered  after  secondary  amputation  ;  129,  or  27.3  per  cent.,  died 
after  excision  :  the  mortality  from  excision  was  thus  greater  than  from  amputation  in  the 
same  class  of  cases,  the  relative  proportion  being  27  to  22  per  cent.  "It  is  also,"  adds 
Holmes,  "a  somewhat  suspicious  feature  in  Mr.  Swain's  table  that  all  the  302  recoveries 
are  claimed  as  being  with  useful  limbs.  If  the  information  had  been  at  all  adequately 
full,  there  would  surely  have  been  a  category  of  recoveries  with  the  limb  more  or  less 
useless  ;"  since  it  is  a  well-known  fact  that  the  utility  of  the  limb  in  many  cases  in  which 
it  seemed  perfect  at  first  becomes  destroyed  by  subsequent  changes.  In  childhood,  sus- 
pension of  growth  is  not  an  unfrequent  result,  and,  when  the  whole  epiphyses  are  re- 
moved, it  is  to  be  looked  for.  It  is  true  that  Mr.  Swain  gives  somewdiat  different  results 
from  the  same  statistics,  as  he  actually  numbers  amongst  the  recoveries  after  excision,  all 
cases  that  subsequently  underwent  amputation,  thus  of  course  giving  a  far  too  favorable 
coloring  to  the  operation  he  is  advocating.  [Those  interested  in  statistics  will  find  a 
satisfactory  exhibit  in  the  essay  of  Dr.  Culbertson,  previously  mentioned,  where  nearly 
700  excisions  of  the  knee  are  analyzed.  The  mortality  in  the  cases  of  chronic  disease 
was  less  than  30  per  cent.] 

If,  however,  we  look  to  the  results  of  both  operations  as  performed  at  different  periods 
of  a  life,  a  point  of  comparison  of  immense  importance,  although  entirely  ignored  by 


1  '  Med.-Chir.  Trans.,'  vol.  xlii. 
8  'Dub.  Quart.,'  August,  1868. 


2  Ibid.,  vol.  xlvii. 

4  'St.  George's  Hosp.  Rep.,'  1866. 
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Mr.  Swain  and  other  advocates  of  excision,  and  I  wish  its  advocates  would  consider  well 
these  points  and  not  pass  them  by  as  of  no  importance,  the  following  striking  result  comes 
out: — In  my  own  table  of  amputations  for  chronic  disease  of  the  knee  in  patients  under 
twenty  years  of  age,  out  of  69  cases  only  3  died,  or  4.3  per  cent.,  or  1  in  23  cases.  In 
excision  for  the  same  class  of  cases  performed  at  the  same  period  of  life,  out  of  97  cases 
27  died,  or  27.8  per  cent.,  or  1  in  3§,  the  different  degrees  of  mortality  of  the  two  opera- 
tions under  twenty  years  of  age  being  as  4.3  per  cent,  to  27.8  per  cent.  Excision  being 
nearly  seven  times  as  fatal  as  amputation  during  young  life,  it  may  thus  fairly  be  asked 
whether  the  advantages  of  excision  are  so  great  as  to  justify  its  performance  in  the  major- 
ity of  cases  of  disease  of  the  knee  at  that  age.  In  amputations  undertaken  between 
twenty-one  and  forty  years  of  age  for  chronic  joint  disease,  out  of  119  cases  38  died,  or 
32  per  cent.,  or  1  in  3  ;  in  excision,  undertaken  under  similar  circumstances,  out  of  74 
cases  39  died,  or  52.7  per  cent.,  or  more  than  1  in  every  two  cases,  the  difference  between 
the  mortality  of  the  two  operations,  32  per  cent,  and  52.7  per  cent,  respectively,  being 
20  per  cent,  against  excision. 

[Culbertson's  elaborate  tables  show  that  excision  of  the  knee  has  a  high  death-rate  in 
children  under  five  years,  but  a  much  lower  mortality  between  five  and  fifteen  ;  after  which 
age  the  danger  increases  with  the  age  of  the  patient.] 

Summary — It  would  thus  appear  that  it  is  in  young  adult  life  that  excisions,  although 
always  more  fatal  than  amputation,  are  the  most  justifiable ;  that  in  childhood  they  are 
far  too  dangerous  ;  while  in  patients  past  middle  age,  all  admit  their  inapplicability.  And 
yet  it  must  be  admitted  that  excision  of  the  knee-joint  is  a  good  operation  ;  and  that  by 
it,  when  successful,  a  far  better  limb  is  given  than  after  amputation.    The  truth  must  be 
recognized,  however,  that  the  operation  is,  as  hitherto  practised,  much  more  fatal  than 
amputation  ;  although  it  may  with  confidence  be  asserted  that  the  cases  in  which  ampu- 
tation has  been  performed  are,  as  a  rule,  far  more  severe  than  those  in  which  excision  has 
been  practised  ;  for  the  advocates  of  excision  are  disposed  to  operate  at  a  somewhat  earlier 
period  of  disease  than  the  advocates  of  amputation ;  that  is,  the  former  often  remove  a 
disease  they  believe  it  is  inexpedient  to  leave  to  be  cured  by  natural  processes  ;  whilst  the 
latter  only  remove  a  limb  when  all  hope  of  a  natural  cure  has  passed  away,  and  the  opera- 
tion is  a  necessity  to  save  life.    Are  the  advantages  of  excision,  therefore,  so  great  as  to 
justify  a  surgeon  in  submitting  a  patient  to  an  extra  risk  in  order  to  secure  them?  As 
hitherto  practised,  and  as  a  general  rule  in  surgery,  I  have  no  doubt  in  answering  in  the 
negative.    In  exceptional  cases,  the  risk,  it  is  true,  may  be  run;  but  excision,  as  a  rule 
of  practice,  does  not  appear  to  be  sound.    Whether  better  results  would  not  be  secured  by 
an  earlier  operation  is  an  open  question.    Prof.  Humphry's  cases  recently  published,  and 
my  colleagues's,  Mr.  Howse,  rather  tend  to  show  they  would ;  for,  after  excisions,  under- 
taken with  a  patient  in  good  health,  or  at  least  not  worn  out  by  suppurative  mischief  a 
good  result  may  fairly  be  expected.    But  is  the  risk  of  the  operation,  when  performed 
under  these  favorable  circumstances,  so  slight  as  to  justify  the  surgeon  in  throwing  aside 
the  hope,  and  perhaps  fair  expectation,  of  securing  a  recovery  by  natural  processes?  Is 
excision  of  the  knee  to  be  an  operation  of  expediency  and  not  of  necessity  ?    We  want 
facts  to  prove  this  fully ;  but,  as  far  as  present  experience  goes,  it  seems  to  show  that,  if 
the  operation  is  to  be  a  successful  as  well  as  a  general  one  in  surgery,  it  must  be  under- 
taken at  a  somewhat  earlier  period  of  disease  than  that  at  which  the  question  of  amputa- 
tion has  to  be  mooted  ;  that  it  should  be  performed  before  surgical  fever  has  reduced  the 
powers  of  the  patient,  and  complete  disorganization  of  the  joint  has  taken  place.    In  fact, 
it  should  not  be  practised  when  an  operation  is  demanded  to  save  the  life  of  a  patient,  for 
under  such  circumstances  a  better  chance  is  given  by  amputation,  but  when  the  local  dis- 
ease is  found  to  be  steadily  progressing  in  spite  of  treatment,  and  disorganization  is 
threatening.    As  a  substitute  for  amputation  undertaken  in  extreme  disease  to  save  life, 
facts  tell  against  the  practice ;  as  an  operation  of  expediency  to  gain  time,  the  few  facts 
we  possess  tell  in  its  favor.    For  my  own  part,  I  am  disposed  to  think,  that  under  these 
circumstances  there  seems  to  be  some  hope  that  excision  may  not  only  be  a  successful,  but 
also  a  justifiable  operation,  and  that  it  will  not  necessitate  an  increased  risk  to  the  life  of 
the  patient.    In  doubtful  cases,  amputation  is  the  more  desirable  as  it  is  the  safer  opera- 
tion ;  and  since  the  great  object  of  our  profession  is  to  prolong  and  save  life,  other  objects 
ought  always  to  be  subsidiary  to  this  great  aim.    In  acute  suppuration  of  the  knee,  exci- 
sion is  never  successful.    Excision  for  gunshot  wounds  has  been  proved  to  be  most 
unsatisfactory  ;  indeed,  as  a  practice  in  such  cases,  it  seems  hardly  justifiable.    In  com- 
pound dislocation  it  has  been  successful.    Canton  and  M.  Spillman  have  published  such 
cases,  but  upon  the  whole,  the  evidence  we  possess  is  not  much  in  its  favor  in  traumatic 
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cases.  Resection  in  cases  of  deformity  as  a  consequence  of  disease  is  probably  a  better 
field  for  the  operation  ;  and  Drs.  Barton  [of  Philadelphia],  and  Buck,  of  New  York,  have 
demonstrated  its  value 

The  operation. — The  best  incision  is  that  practised  by  Fergusson,  and  suggested 
by  Park ;  a  straight  one  across  the  joint  below  the  patella  from  the  posterior  edge  of  one 
condyle  to  the  corresponding  part  of  the  other.  When  the  tissues  over  the  knee  arc  bad, 
the  incision  may  be  curved,  forming  a  flap.  The  old  H- shaped  incision  is  now  rarely 
practised.  Humphry  follows  Mackenzie  in  making  the  semicircular  incision  with  the 
convexity  downwards,  and  Bickersteth,  of  Liverpool,  makes  a  vertical  incision  on  the 
inner  side  of  the  patella.  The  joint  should  be  opened  at  once  by  dividing  the  ligamentum 
patella?  and  the  capsule  of  the  joint,  an  assistant  flexing  the  leg  fully  upon  the  thigh, 
thereby  facilitating  this  part  of  the  operation.  The  soft  parts  ought  then  to  be  turned 
back  off  the  patella  and  that  bone  removed,  there  being  no  object  in  leaving  it,  but  many 
reasons  for  its  removal.  The  joint  having  been  freely  exposed  by  the  division  of  the 
lateral  and  other  ligaments,  and  by  the  forcible  projecting  of  the  condyles,  the  lower  two- 
thirds  of  the  cartilaginous  extremity  of  the  femur  is  to  be  excised,  care  being  taken  not 
to  injure  the  popliteal  vessels  which  lie  in  close  contact  behind;  the  whole  of  the  epiphysis 
should  not  be  removed.  This  section  should  be  made  completely  at  right  angles  to  the 
shaft  of  the  bone.  The  articular  surface  of  the  tibia  must  then  be  dealt  with  in  the  same 
way,  no  more  of  the  bone  being  removed  than  is  necessary.  To  do  this,  the  bow  saw 
known  as  Butcher's  is  the  best,  the  section  being  made  from  behind  forwards.    [The  saw 


[Fig.  642. 


Butcher's  saw.] 


devised  by  Butcher,  of  Dublin,  is  valuable  in  many  excisions  because  the  blade  can  be 
adjusted  at  any  angle  the  surgeon  desires.]  In  both  bones,  when  possible,  it  is  well  not 
to  encroach  upon  the  epiphysial  cartilage.  In  dividing  the  bone,  care  is  required  not  to 
strip  off  the  periosteum  above  the  line  of  section.  When  the  surfaces  are  not  healthy,  or 
they  do  not  come  together  in  a  straight  line,  another  section  may  be  made,  it  being  a  point 
of  primary  importance  that  a  perfect  adjustment  of  the  bones  should  be  secured.  To  aid 
this,  the  osseous  suture,  as  first  employed  by  Gurdon  Buck,  and  practised  by  Nelaton  and 
some  English  surgeons,  is  to  be  recommended.  All  bleeding  ought  to  be  arrested  by 
ligature  or  torsion  of  the  vessels  or  by  cold  effusions  (a  point  much  insisted  on  by  Prof. 
Humphry)  and  the  parts  brought  well  together  by  sutures,  some  immovable  apparatus 
being  adjusted  before  the  patient  is  taken  from  the  operating  table.  The  splint  I  prefer 
is  the  one  figured  below  as  used  by  my  colleague,  Mr.  Howse.  It  is  made  of  tinned  iron, 
and  the  limb  is  fixed  in  it  by  a  waxed  bandage.  Dr.  P.  Heron  Watson  employs  with  the 
plaster  of  Paris  an  anterior  iron  suspension  rod.  Salter's  swing  is  an  invaluable  adjunct. 
[The  wire  splint,  used  by  Ashhurst,  and  Packard's  splint  are  very  convenient  forms  of 
apparatus.] 

Dr.  Humphry  first  fixes  the  limb  upon  a  posterior  splint  and  foot-piece,  then  uniting 
the  edges  of  the  wound  by  sutures,  he  applies  well  padded  long  splints  to  the  sides  of  the 
limb,  the  wound  being  left  exposed.  "I  am  very  particular,"  he  writes  ('Med.-Chir. 
Trans.,'  vol.  lii),  "to  adjust  things  well  and  firmly  in  the  first  instance,  and  am  very 
unwilling  to  disturb  the  limb  afterwards.  Indeed,  I  frequently  do  not  remove  any  of  the 
bandages  or  splints  for  five,  six,  or  more  weeks,  and  by  this  care  and  perfect  quiet  I 
endeavor  to  promote  immediate  union.  This  perfect  quiet  and  abstinence  from  removal 
of  the  bandages  first  applied  is,  I  consider,  a  very  important  item  in  the  treatment.  It 
is  equally  important  not  to  discontinue  the  splints  till  the  bones  are  quite  firmly  united, 
till  the  patient  can  raise  the  limb  from  the  bed  by  its  own  muscles,  without  any  movement 
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being  perceptible  between  the  tibia  and  femur.  It  is  necessary  to  make  quite  sure 
of  this." 

Dr.  Humphry  adds  "that  excision  of  the  knee  is  not  an  operation  of  much  danger;" 
but  it  must  be  remembered  that  he  has  little  or  no  faith  in  the  cure  by  natural  processes. 


Fig.  643. 

Splint  for  excision  of  knee. 


Fig.  1.  Splint;  Z,  sliding  bar;  X,  foot-piece.  Fig-.  2.  Limb  fixed  in  splint  after  operation  ;  A.  mattress  ;  B,  water- 
bed  with  pipe  (C) ;  D,  waxed  bandage;  K,  longitudinal  band  to  support  heel  fixed  by  strapping  (E)  ;  H,  band  to 
support  splint;  G,  pillow. 

He  believes  such  a  cure  in  the  bulk  of  cases  to  be  hardly  worth  the  attempt,  and  advises 
that  excision  should  be  employed  early  so  as  to  bring  about  by  operation  that  condition 
which  we  would  gladly  see  attained  without  such  interference. 


ON  SUPPURATION  OF  THE  ANKLE-JOINT. 


Fig.  644. 


When  the  ankle-joint  has  undergone  disorganization  and  is  suppurating,  the  benefit  to 
be  gained  by  a  free  incision  into  the  joint  is  very  great,  a  cure  with  a  movable  articulation 
being  often  obtained  by  these  means.  When  this  end  is  not  secured,  a  recovery  by  anchy- 
losis may  be  looked  for,  it  being  exceptional  for  any  more  active  interference  to  be 
required,  except  when  the  bones  are  extensively  involved. 

When  necrosis  of  one  of  the  bones  entering  into  the  formation  of  the  joint  is  present, 
recovery  may  be  looked  for  on  the  removal  of  the  diseased  bone.    In  the  case  illustrated 
in  Fig.  644  I  removed  the  necrosed  upper  half  of  the  astragalus 
with  an  admirable  result,  and  a  good  foot  with  some  amount 
of  movement  was  secured. 

Under  these  circumstances,  excision  of  the  joint  has  been 
practised  and  with  success.  I  have  performed  this  operation 
on  three  occasions,  and  in  two  with  a  good  result  ;  in  the  ma- 
jority of  cases  of  disorganized  ankle-joints.  I  have  obtained 
good  results  by  the  expectant  treatment  and  free  incision. 
Excision  may  be  expected  to  be  successful  when  the  disease 
is  limited  to  the  articular  surfaces  of  the  bones,  and  it  is  in 
such  that  the  treatment  by  incisions  and  the  expectant  prin- 
ciple is  so  successful.  When  the  disease  is  very  extensive,  it 
is  still  a  question  whether  amputation  is  not  probably  a  better 
practice.  Stokes,  however,  has  collected  fifty-one  cases  of 
excision,  thirty-eight  of  which  were  successful,  and  in  the 
'Dublin  Quart.'  for  1870,  an  excellent  example  by  Dr. 
Murney  may  be  referred  to. 

In  cases  of  injury,  of  compound  dislocation,  and  fracture  into  the  joint,  excision  is 
probably  a  sound  operation.  Mr.  H.  Lee  has  recently  adopted  it  in  two  cases,  and  Lan- 
genbeck  has  practised  it  freely  with  success.  Hancock  ('Lancet,'  1867)  gives  19  success- 
ful examples  of  the  operation,  quoting  Heyfelder  and  Jaeger's  practice  in  its  support.  In 


Foot  after  removal  of  necrosed 
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such  cases,  however,  it  seems  well  to  practise  it  as  a  secondary  operation.  [Culbertson 
gives  a  mortality  of  8.5  per  cent.] 

With  respect  to  the  operation  itself,  I  may  quote  Hancock's  as  practised  in  1851,  and 
given  by  Barwell  with  recent  improvements. 

The  foot  is  first  laid  on  its  inside  and  an  incision  made  over  the  lower  three  inches  of 
the  posterior  edge  of  the  fibula.  When  it  has  reached  the  lower  end  of  the  malleolus,  it 
forms  an  angle  and  runs  downward  and  forward  to  within  about  half  an  inch  of  the  base 
of  the  outer  metatarsal  bone.  The  angular  flap  is  reflected  forward,  the  fibula  about  two 
inches  above  the  malleolus  is  thus  sufficiently  cleared  of  soft  parts  to  allow  cutting  forceps 
to  be  placed  over  it,  when  the  bone  can  then  be  nipped  in  two  and  carefully  dissected  out, 
leaving  uncut  the  tendons  of  the  peronei  longus  and  brevis.  The  foot  must  then  be  turned 
over.  A  similar  incision  should  be  made  on  the  inner  side,  the  portion  in  the  foot 
terminating  over  the  projection  of  the  inner  cuneiform  bone.  The  flap  ought  then  to  be 
turned  back,  and  the  sheaths  of  the  flexor  digitorum  and  posterior  tibial  tendons  exposed, 
the  knife  being  kept  close  to  the  bone,  avoiding  the  artery  and  nerve.  The  internal 
lateral  ligament  should  be  severed  carefully  close  to  the  bone ;  and  the  foot  is  now  twisted 
outwards,  when  the  astragalus  and  tibia  will  present  at  the  inner  wound.  A  narrow- 
bladed  saw  inserted  between  the  tendons  into  the  inner  wound  will  project  through  the 
outer.  The  lower  end  of  the  tibia,  and  then  the  top  of  the  astragalus,  should  be  sawn  off 
in  a  proper  direction.  The  only  vessel  that  may  require  tying  is  one  of  the  lower 
branches  of  the  peroneal  artery.  The  wound  can  be  closed  with  sutures,  except  that  part 
opposite  the  breach  of  osseous  matter;  and  the  leg  and  foot  placed  in  a  splint  with  a  foot- 
board and  cold  Avater  applied.  Mr.  Hancock  points  out  the  superiority  of  total  over 
partial  excision  of  the  joint.  Mr.  Hey,  of  Leeds,  in  1766,  was  the  first  surgeon  who 
resected  the  lower  ends  of  the  tibia  and  fibula  for  compound  dislocation,  and  Moreau,  in 
1792,  for  disease.  Hancock,  however,  was  the  first  to  resect  the  joint  as  a  whole.  This 
operation  has  grown  in  favor  during  the  last  few  years,  and  in  select  cases  is  doubtless 
beneficial. 

ON  SUPPURATION  OF  THE  SHOULDER-JOINT. 

Suppuration  of  the  shoulder-joint  is  as  successfully  treated  by  free  incisions  into  and 
the  removal  of  necrosed  bone  from  the  joint  as  the  same  affection  of  any  other  articulation, 
and  only  when  this  treatment  has  failed  or  is  inapplicable  are  more  severe  measures 
required. 

Excision  of  the  shoulder-joint,  or  rather  of  the  head  of  the  humerus,  is  an 
excellent  operation  in  gunshot  wound  of  the  joint,  in  compound  dislocation,  or  in  cases 
of  disease  where  a  cure  by  natural  processes  has  failed  after  judicious  treatment,  owing 
either  to  the  extent  of  disease  in  the  bone,  or  the  general  feebleness  of  the  patient's  powers. 
"The  ultimate  results  of  excision  of  this  joint,  whether  for  injury  or  disease,  are  very 
satisfactory,"  says  Hodges,  but  they  are  not  more  so  than  the  ultimate  results  of  a  cure 
by  natural  processes,  even  with  anchylosis;  for  whatever  may  be  the  capabilities  of  an  arm 
after  excision,  they  are  equalled  after  a  natural  cure.  Under  both  circumstances,  in  the 
majority  of  cases  almost  every  movement  can  be  effected  except  any  overhand  one,  since 
the  arm  cannot  be  raised  above  the  shoulder.  A  man  whose  shoulder  I  excised  fourteen 
years  ago  was  a  coachman  in  1872  and  could  drive  a  pair  of  horses  with  ease.  A  man 
upon  whom  Mr.  Key  operated  was  subsequently  able  to  carry  on  his  occupation  as  a 
hammerman  at  a  large  engineer's ;  and  another  case  operated  upon  by  the  same  surgeon 
twenty-one  years  before,  in  June,  1869,  could  "shoe  horses  with  any  man,"  and,  as  a 
blacksmith,  felt  no  want  in  his  arm. 

In  gunshot  injuries  to  the  shoulder,  excision  is  now  a  recognized  operation,  the  experi- 
ence acquired  in  the  American  war  having  decided  the  point.  Dr.  Otis  (Circular  6)  has 
recorded,  that  in  252  cases  of  primary  excision,  23  per  cent,  died;  and  in  323  secondary, 
38  per  cent. ;  primary  excisions  being  thus  more  successful  than  secondary. 

In  cases,  also,  of  tumors  involving  the  head  of  the  bone  other  than  cancerous,  excision 
is  an  operation  of  value. 

The  operation. — The  best  incision  is  the  vertical,  from  the  acromion  process  through 
the  thickness  of  the  deltoid  down  to  its  insertion.  Some  make  an  anterior  in  front  of  the 
deltoid.  Nelaton  used  the  transverse  and  Aston  Key  the  deltoid  flap.  When  the  ver- 
tical incision  is  made  down  to  the  bone,  its  head  should  be  successively  rotated  outwards 
and  then  inwards,  the  surgeon  making  a  transverse  cut  across  the  tuberosities  to  divide 
the  insertions  of  the  scapular  muscles.  The  capsule  may  then  be  divided,  and  the  head 
of  the  bone  turned  out  of  the  wound  and  resected  through  the  tuberosities.    The  long 
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tendon  of  the  biceps  needs  no  special  attention,  as  in  cases  of  disease  it  has  probably  long 
gone  or  become  fixed  to  the  groove,  and  after  resection  of  the  joint  is  of  no  value.  When 
the  glenoid  cavity  is  diseased,  that  is,  when  dead  bone  is  detected  in  it,  it  should  be 
removed;  but,  in  a  general  way,  it  requires  no  treatment.  When  the  vertical  incision  is 
employed,  it  is  expedient  to  make  an  opening  posteriorly  through  the  soft  parts  at  a  point 
corresponding  to  the  upper  end  of  the  humerus  for  the  purpose  of  drainage — this  opening 
being  kept  patent  by  means  of  a  drainage  tube.  Whatever  vessels  are  divided  should  be 
twisted;  and  the  posterior  circumflex  artery  at  times  gives  trouble.  After  the  operation, 
the  arm  should  be  abducted  and  placed  on  a  pillow,  the  edges  of  the  wound  carefully 
brought  together,  and  water  dressing  or  dry  lint  applied.  As  soon  as  repair  has  fairly 
taken  place,  the  patient  may  get  up,  the  arm  being  well  supported  in  a  sling.  Three  or 
four  months,  however,  are  usually  required  before  a  useful  arm  is  secured. 

In  this  operation,  M.  Oilier  makes  much  of  preserving  the  periosteum,  turning  it  back 
off  the  bone  with  all  the  soft  parts  by  means  of  raspatories.  This  is  not  so  difficult  in 
cases  of  disease  as  might  be  fancied,  a  cut  with  a  strong  knife  down  to  the  bone  should 
so  divide  all  the  soft  tissues  over  the  bone  as  to  give  admission  to  the  edge  of  a  raspatory 
for  the  purpose  of  turning  them  back.  Oilier  has  done  this  on  four  occasions  with 
success.  In  resecting  the  bone,  no  more  need  be  removed  than  is  necessary  beyond  the 
head  and  half  the  tuberosities;  but,  when  the  section  is  not  healthy,  another  may  be  made. 
Four  or  five  inches  of  bone  have  been  removed  in  some  cases,  and  yet  a  useful  limb 
remain. 

[Excision  of  the  scapula  It  may  be  proper  to  mention  here  excision  of  the 

scapula,  which  is  occasionally  required  for  caries,  necrosis,  or  injury.  Syme  recommended 
a  T-shaped  incision  with  the  upper  or  horizontal  cut  extending  from  the  acromion  to  the 
vertebrai  border  of  the  bone,  while  the  second  incision  was  vertical.  Other  incisions  have 
been  practised,  as  much  depends  on  the  extent  and  location  of  the  disease.  Partial 
excision  of  the  bone  is  more  frequent  than  the  removal  of  the  entire  scapula.  Adelmann, 
of  Dor  pat,  gives  153  cases  of  partial  excision  of  the  scapula  for  injury  with  a  mortality  of 
2G.3  per  cent.,  and  41  cases  of  this  operation  for  disease  with  a  death-rate  of  19.5  per 
cent.  In  the  cases  of  complete  excision,  analyzed  by  him,  there  were  22  for  injury  with 
a  mortality  of  27.2  per  cent.,  and  43  for  disease  with  19  per  cent,  mortality. 

Excision  of  the  clavicle  and  rihs  These  operations  are  rarely  demanded,  but 

are  at  times  justifiable.  The  operation  is  to  be  performed  in  either  instance  on  general 
principles.    In  resecting  the  ribs  the  pleura  should  be  pushed  off  if  possible  J.  B.  R.J 

ON  SUPPURATION  OF  THE  ELBOW-JOINT. 

There  is  a  great  difference  amongst  surgeons  as  to  the  treatment  of  a  suppurating 
elbow-joint.  In  the  Scotch  school,  excision  is  employed  very  freely,  under  the  belief  that 
a  better  arm  more  generally  follows  such  a  practice  than  results  from  a  cure  by  natural 
processes,  and  that  a  joint  with  better  movement  is  secured  in  a  shorter  time.  I  cannot 
say  that  I  agree  in  this  opinion,  for  in  elbow-joint  disease,  where  pus  is  let  out  by  free 
incisions  and  good  reparative  power  is  present,  recovery  with  a  movable  joint,  and  one 
admitting  of  pronation  and  supination  of  the  hand  is  by  no  means  uncommon.  In  other 
cases,  anchylosis  of  the  humero-ulnar  joint  may  take  place  at  a  good  angle,  and  pronation 
and  supination  of  the  hand  retained ;  while  in  another  class,  anchylosis  of  both  bones 
may  take  place  with  a  very  useful  arm;  and  this  result  is  secured  by  no  greater  expendi- 
ture of  time  than  is  required  for  repair  after  excision,  and  without  the  risks  of  an 
operation.  In  synovial  disease  ending  in  disorganization,  this  result  is  far  from  being 
uncommon  ;  indeed,  in  such  cases  excision  is  rarely  called  for.  In  bone  disease  ending  in 
necrosis,  however,  the  same  rules  do  not  apply,  for  under  such  circumstances,  no  operation 
is  of  greater  value  than  excision.    (Fig.  045.) 

In  all  cases  of  disease  of  the  elbow-joint  in  which  natural  processes  are  incompetent  to 
effect  a  cure,  excision  should  be  performed;  amputation  being  had  recourse  to  only  when 
excision  is  inapplicable  or  has  failed.  In  cases  of  compound  dislocation,  or  fracture  into 
the  joint,  excision  is  an  excellent  operation,  and  to  gunshot  wounds  the  same  observations 
apply.  Amputation  of  the  arm  for  injured  elbow  ought  to  be  performed  in  quite  excep- 
tional cases.  Several  inches  of  bone  may  be  taken  away  in  the  operation.  Mr.  Tudor, 
of  Dorchester,  removed  five  inches,  the  patient  subsequently  having  an  arm  capable  of 
extensive  motion  in  every  direction,  and  with  which  he  could  lift  a  heavy  chair  ('Med. 
Cliir.  Trans.,'  1858). 
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Fig.  645. 
'equeslrm 


Operation  The  best  incision  is  the  vertical  one  over  the  olecranon  process  as 

practised  by  Langenbeck  and  the  French  surgeons,  extending  from  three  inches  above  to 

two  below  the  joint,  the  incision  dividing  all  the  tissues 
down  to  the  bones.  The  soft  parts  should  then  be  care- 
fully separated  from  the  bones  and  drawn  aside,  the  ulnar 
nerve  being  raised  from  the  inner  condyle,  with  the  inner 
half  of  the  triceps  tendon  and  fascia.  No  transverse  in- 
cision across  the  triceps  tendon  should  be  made,  it  being  a 
very  important  thing,  as  recommended  by  Dr.  R.  Hodges, 
of  America  ('Hammond's  Essays,'  1864),  and  recently 
well  demonstrated  by  Maunder  ('Brit.  Med.  Journal,' 
1871),  to  retain  the  triceps  tendon  and  fascia  as  it  passes 
over  the  olecranon,  witli  the  fascia  of  the  forearm  and 
anconeus  muscle;  a  thick  body  of  muscle  and  fascia  being 
in  this  way  retained,  extending  from  the  arm  above  to 
the  forearm  below,  which  adds  materially  to  the  extend- 
ing power  and  subsequent  value  of  the  limb  (Fig.  646). 
The  articular  ends  of  the  bones  should  then  be  turned 
out  and  removed.  The  surgeon  need  not  be  too  sparing 
in  his  sections.  In  all  cases  the  whole  of  the  articular 
facets  should  be  resected,  and  when  the  bone  at  the  point 
of  section  is  not  quite  healthy  a  second  piece  had  better 
be  removed.  "  If  only  the  extreme  ends  of  the  bones  be 
sawn  off,  anchylosis  will  most  likely  take  place;  while  if 
the  amount  above  prescribed,  viz.,  the  whole  condyloid 
extremity  of  the  humerus  and  all  the  sigmoid  cavity  of 
the  ulna  with  the  head  of  the  radius,  or  even  little  more  on  both  sides,  be  taken  away, 
free  motion  may,  under  favorable  circumstances,  be  expected  (Fig.  647).    ('  Holmes's 


Parts  removed  by  resection  after  dis 
organization  of  the  elbow-joint  as  a  re 
suit  of  necrosis  of  humerus. 


Fig.  646. 


Fig.  647. 


Vertical  incision  for 
excision  of  the  elbow- 
joint.    From  Maunder. 


Brill  A-  aockct  joint 

Splint  for  excision  of  the  elbow,  the  splint  allowing  every 
movement. 

System,'  vol.  v.)  I  have  at  times  regretted  not  having  excised  enough 
of  bone,  and  particularly  of  the  humerus;  indeed,  I  strongly  advise 
the  surgeon  in  all  cases  to  be  free  in  his  section  of  this  bone,  more 
particularly  in  excision  for  anchylosis.  When  possible,  it  is  well  to 
preserve  the  insertions  of  the  biceps  and  brachialis  anticus  tendons  by 
pressing  them  back  from  the  bones.  To  preserve  the  periosteum  in 
the  operation  as  advocated  by  Oilier  and  Langenbeck,  does  not  appear  from  published 
facts  or  scientific  reasonings  to  be  a  matter  of  importance. 

After  the  operation,  all  hemorrhage  having  been  arrested  by  torsion  and  the  application 
of  cold  or  very  hot  water,  or,  what  is  preferable,  iodine  water  (5ij  ad  Oj),  this  mixture 
checking  capillary  bleeding,  the  edges  of  the  wound  should  be  brought  together  at  its  ends, 
a  drainage  tube  introduced,  and  the  arm  fixed  at  an  obtuse  angle  upon  such  a  screw  splint 
as  that  made  for  me  and  figured  above,  the  splint  allowing  every  movement  (Fig.  647), 
moderate  pressure  being  applied  and  maintained  for  a  few  hours  by  means  of  a  bandage. 
Absolute  rest  should  be  maintained  till  the  wound  has  fairly  healed  and  the  powers  of  the 
patient  been  restored,  when  passive  movement  should  be  commenced  with  pronation  and 
supination  of  the  hand,  the  object  of  this  operation  being  not  only  to  remove  the  disease 
but  to  obtain  a  movable  joint.  When  anchylosis  follows,  the  operation  in  a  measure  is 
unsuccessful,  for  it  has  failed  in  one  of  its  greatest  advantages.  In  the  most  favorable 
cases,  the  amount  of  movement  that  is  obtained  is  all  that  could  be  wished,  indeed,  it  is 
little  less  than  that  of  the  healthy  joint ;  in  some  cases,  however,  the  joint  is  too  loose  like 
a  flail,  in  others  it  is  stiff,  whilst  in  another  class  flexion  and  extension  are  good,  but  pro- 
nation and  supination  fail.    In  Mr.  Syme's  case  of  a  man  who  had  acted  as  a  railway 
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guard  up  to  the  time  of  his  death,  nine  years  after  the  operation,  when  the  joint  was  dis- 
sected, the  ulna  and  humerus  were  united  by  ligamentous  union,  and  the  end  of  the  radius 
was  polished  off  and  played  on  the  humerus  and  ulna  upon  a  material  much  resembling 
cartilage.  If  the  ulnar  nerve  be  injured,  much  wasting  of  the  muscles  must  occur ;  if 
divided,  union  of  the  ends  may,  however,  take  place.  Syme  has  recorded  such  a  case. 
When  disease  returns,  a  second  resection  may  be  performed,  and  even  a  third.  When 
dead  bone  follows,  it  may  be  removed  ;  indeed,  nothing  should  be  left  untried  before  ampu- 
tation is  practised.  I  have  performed  the  operation  twenty-five  times,  and  have  never 
had  to  resect  a  second  time,  or  to  amputate  ;  and  in  two-thirds  of  the  cases  good  move- 
ment was  obtained. 

Partial  resections  of  the  elbow  are  to  be  condemned,  as  a  rule,  experience  having  indi- 
cated that  they  almost  always  end  in  anchylosis  of  the  joint.  In  1864,  however,  my 
colleague,  Mr.  Birkett,  excised  the  olecranon  for  local  disease  following  an  injury,  the  man 
recovering  after  many  months'  treatment  with  a  slightly  movable  articulation.  I  have 
also  recently  (1877)  done  the  same — a  barrow  man,  pet.  38,  recovering  with  a  joint  fixed 
at  a  very  obtuse  angle,  with  limited  movement.  I  have  likewise  removed  from  a  disor- 
ganized elbow-joint  of  a  woman,  the  necrosed  olecranon  process  with  a  good  result,  the 
humerus  and  ulna  subsequently  anchylosing,  the  radius  and  hand  retaining  all  their 
movement. 


ON  SUPPURATION  OF  THE  WRIST  AND  CARPAL  JOINTS. 


In  this  affection,  operative  interference  is  rarely  called  for,  beyond  free  incisions  for  the 
evacuation  of  pent-up  pus,  and  removal  of  dead  bone,  recovery  being  aided  by  the  absolute 
immobility  of  the  hand  and  fingers,  and  such  constitutional  remedies  as  the  wants  of  the 
individual  case  suggest.  When,  however,  such  means  fail,  or  the  local  disease  is  too 
extensive  or  severe  to  allow  of  a  natural  recovery,  excision  of  the  joint  should  be  per- 
formed, Lister,  Hancock,  and  others  have  had  successful  examples.  The  best  method  of 
performing  the  operation  is  that  of  Langenbeck's  by  means  of  a  single  free  incision  over 
the  dorsum  of  the  wrist  extending  along  the  centre  of  the  metacarpal  bone  of  the  index 
finger.  By  this  incision  the  lower  part  of  the  radial  artery  is  avoided,  and  ample  room 
given  for  the  completion  of  the  operation.  Through  the  opening  made  the  carpal  bones 
can  readily  be  turned  out  and  the  bases  of  the  metacarpal  bones  with  the  extremities  of 
the  radius  and  ulna  excised;  the  tendons  of  the  wrist 
being  held  aside  with  ease.  In  performing  this  opera- 
tion I  have  been  struck  with  the  facility  with  which 
it  can  be  effected,  and  believe  it  to  be  preferable  to 
the  comparatively  difficult  and  complicated  method 
suggested  by  Lister,  which  is  to  be  commenced  by 
an  incision  made  in  front  over  the  second  meta- 
carpal bone  internal  to  the  tendon  of  the  exten- 
sor secundi  internodii  pollicis,  and  running  along 
the  back  of  the  carpus,  internal  to  the  same  tendon 
as  high  as  to  the  base  of  the  styloid  process  of  the 
radius ;  the  soft  parts,  including  the  extensor  secundii 
internodii  and  the  radial  artery,  being  cautiously 
detached  from  the  bone,  external  to  this  incision, 
and  the  tendons  of  the  radial  extensors  of  the  wrist 
being  also  severed  from  their  attachments,  the  exter- 
nal bones  of  the  carpus  will  be  exposed.  When 
this  has  been  done  sufficiently,  the  next  step  is  to 
sever  the  trapezium  from  the  other  bones  with  cut- 
ting pliers,  in  order  to  facilitate  the  removal  of  the 
latter,  which  should  be  done  as  freely  as  is  found 
convenient.  The  operator  now  turns  to  the  ulnar 
side  of  the  incision  and  cleans  the  carpal  and  meta- 
carpal bones  as  much  as  can  be  done  easily.  The 
ulnar  incision  is  then  made;  it  should  be  very  free, 
extending  from  about  two  inches  above  the  styloid 
process  down  to  the  middle  of  the  fifth  metacarpal 
bone,  and  lying  near  the  anterior  edge  of  the  ulna. 


A.  Radial  artery.  B.  Tendon  of  extensor 
secundi  internodii  pollicis.  C.  Indicator.  D. 
Extensor  communis  digitorum.  E.  Extensor 
minimi  digiti.  F.  Extensor  primi  internodii 
pollicis.  G.  Extensor  ossis  metacarpi  pollicis. 
H.  Extensor  carpi  radialis  longior.  I.  Exten- 
sor carpi  radialis  brevior.  K.  Extensor  carpi 
ulnaris.  L  L.  Line  of  radial  incision.  (Lis- 
ter.)] 
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The  dorsal  line  of  this  incision  is  then  raised  along  with  the  tendon  of  the  extensor  carpi 
ulnaris,  which  should  not  be  isolated  from  the  skin,  but  cut  as  near  its  insertion  as  pos- 
sible. Afterwards  the  common  extensor  tendons  should  be  raised,  and  the  whole  of  the 
posterior  aspect  of  the  carpus  denuded  until  the  two  wounds  communicate  freely  to- 
gether, though  the  radius  is  not  as  yet  cleaned.  The  next  step  is,  to  clean  the  ante- 
rior aspect  of  the  ulna  and  carpus,  in  doing  which  the  pisiform  bone  and  hooked 
process  of  the  unciform  are  severed  from  the  rest  of  the  carpus,  the  former  with  the 
knife,  and  the  latter  with  the  cutting  pliers.  In  cleaning  the  anterior  aspect  of  the 
carpus,  care  must  be  taken  not  to  go  so  far  forward  as  to  endanger  the  deep  palmar  arch. 
The  ligaments  of  the  internal  carpal  bones  being  now  sufficiently  divided,  they  should  he 
removed  with  blunt  bone  forceps;  next,  the  end  of  the  ulna  is  made  to  protrude  from  the 
incision  and  sawn  off  as  low  down  as  is  consistent  with  its  condition,  but  in  any  case 
above  its  radial  articulation.  The  end  of  the  radius  can  then  be  cleaned  sufficiently  to 
allow  of  its  being  protruded  and  removed.  If  this  can  be  done  without  disturbing  the 
tendons  from  their  grooves,  it  is  far  better.  If  the  level  of  the  section  is  below  the  upper 
part  of  the  cartilaginous  facet  for  the  ulna,  the  remainder  of  the  cartilage  must  be  cut 
away  with  the  pliers.  The  operator  next  attends  to  the  metacarpal  bones,  which  are 
pushed  out  from  one  or  the  other  incision  and  cut  off  with  the  pliers,  so  as  to  remove  the 
whole  of  these  cartilage-covered  portions.  The  trapezium  bone  which  was  left  in  the 
early  state  of  the  operation,  can  now  be  carefully  dissected  out,  so  as  to  avoid  any  injury 
to  the  tendon  of  the  flexor-carpi  radialis  or  to  the  radial  artery,  and  the  articular  surface 
of  the  first  metacarpal  bone  then  becomes  exposed  and  removed.  Lastly,  the  cartilaginous 
portion  of  the  pisiform  bone  is  taken  away,  but  the  non-articular  part  is  left,  unless 
diseased,  in  which  case  it  should  be  entirely  removed.  This  remark  applies  to  the  hooked 
process  of  the  unciform.  No  tendons  are  divided  in  this  operation  except  the  extensors 
of  the  wrist.  In  order  to  insure  motion  of  the  fingers,  passive  movements  should  be 
performed  from  a  very  early  period  after  the  operation.  For  this  purpose,  Lister  places  the 
limb  in  a  splint  with  the  palm  of  the  hand  raised  by  a  wedge  of  cork  fixed  below  it,  so 
that  the  joints  of  the  fingers  can  be  moved  without  taking  the  limb  off  the  apparatus. 
When  the  splint  is  removed  some  flexible  support  is  required  for  some  time.  (  Vide  Lis- 
ter's paper,  '  Lancet,'  1865.) 

Excision  of  the  joints  of  the  thumb  requires  no  description,  and  may  be  made 
by  a  vertical  dorsal  incision  that  interferes  but  little  with  the  tendons  of  the  part.  The 
operation  is  very  good,  and  should  always  be  performed  where  possible  for  disease  or  in- 
jury. I  have  done  it  on  many  occasions  with  a  good  result,  and  at  times  recovery  has 
been  followed  by  movement.  In  the  case  of  a  man  with  neglected  dislocation  in  which  I 
performed  it,  hermetically  sealing  the  wound  with  lint  and  the  compound  tincture  of  ben- 
zoin, rapid  recovery  followed  with  a  movable  joint.  In  a  second  case,  in  which  I  excised 
the  phalangeal  joint  of  the  thumb,  a  like  result  ensued. 

AMPUTATION  IN  JOINT  DISEASE 

ought  never  to  be  resorted  to  until  all  hope  of  a  cure  by  natural  processes  has  been  given 
up  or  failed;  until  incision  into  or  the  removal  of  necrosed  bone  from  the  joint  has  been 
deemed  unsuitable,  excision  of  the  joint  inexpedient  or  inapplicable,  or  the  progressive 
nature  of  the  disease  and  its  sapping  powers  reveal  the  fact  that  if  the  disease  be  not  re- 
moved the  life  of  the  patient  is  likely  to  be  sacrificed.  In  amputating  for  joint  disease,  as 
for  injuries,  tumors,  or  other  causes,  the  principles  of  "the  least  sacrifice  of  parts"  should 
be  followed,  and  no  more  of  the  body,  under  any  circumstances,  ought  to  be  taken  away 
than  the  necessities  of  the  case  demand.  To  carry  out  this  principle  the  surgeon  may,  in 
pathological  amputations,  fearlessly  divide  tissues  infiltrated  with  organized  inflammatory 
products,  and  even  cut  through  the  walls  of  suppurating  cavities  or  diseased  joints,  more 
particularly  to  save  amputating  above  a  joint.  The  value  of  this  practice  I  have  fully 
illustrated  ('Lancet,'  Jan.  23d,  1875). 

Amputation  for  disease  of  the  hip,  shoulder,  and  elbow-joint  is  performed  in  only  excep- 
tional cases,  and  for  the  knee  and  ankle,  it  is  yearly  becoming  less  common.  Yet  it  is  a 
valuable  operation  in  proper  cases  as  well  as  the  means  of  saving  many  lives.  The  mor- 
tality of  amputation  for  chronic  knee-joint  diseases,  at  Guy's  Hospital,  is  only  one  in  seven, 
and  in  young  people  under  twenty  years  of  age,  one  in  twenty.  In  amputation  for  dis- 
ease of  the  knee,  where  the  end  of  the  femur  is  sound  and  the  articular  facet  alone  diseased, 
the  surgeon  should  sacrifice  as  little  of  the  thigh  as  possible,  the  amputation  should  be 
almost  at  the  joint,  and  the  femur  divided  through  its  condyles,  or  just  above,  as  in  Stokes's 
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amputation ;  a  larger  section  of  bone  should  only  be  made  when  the  necessity  of  the  case 
demands  it.  In  disease  of  the  ankle-joint,  when  excision  and  every  smaller  operation 
such  as  the  removal  of  dead  bone  has  been  put  aside,  Pirogoff's  operation  should  be  em- 
ployed in  preference  to  amputation,  if  the  calcis  with  the  integument  over  it  be  sound;  or 
Syme's  amputation,  unless  the  disease  of  the  articular  end  of  the  tibia  is  too  extensive. 
To  amputate  a  sound  foot  for  disease  confined  to  the  ankle-joint  is  a  measure  which  can 
only  be  justified  by  peculiar  circumstances,  and  as  a  general  practice  is  to  be  condemned. 
Amputation  of  the  arm  for  diseased  elbow  is  still  less  justifiable,  unless  the  local  disease 
is  too  extensive  to  allow  of  excision,  or  the  powers  of  the  patient  too  feeble  to  admit  of  the 
attempt. 

LOOSE  CARTILAGES  IN  JOINTS. 

Loose  bodies  ordinarily  called  loose  cartilages  are  found  in  joints,  and  are  most  common 
in  the  knee,  yet  are  met  with  in  the  elbow,  ankle,  and  other  joints.    They  are,  doubtless, 
generally  developed  in  the  sub-synovial  cellular  tissues,  and  as  they  increase  in  size  en- 
croach upon  the  cavity  of  the  joint  by  pushing  the  synovial  membrane  before  them,  and 
appear  as  warty  or  more  or  less  pedunculated  fringed  growths  hanging  into  the  cavity. 
They  may  be  single  or  multiple,  and  of  all  sizes  up  to  that  of  a  small  walnut.    When  one 
of  the  masses  becomes  detached,  a  ki  loose  cartilage"  is  said  to  be  present.    John  Hunter 
taught,  and  Rokitansky  believed,  that  they  are  formed  by  the  organization  of  fibrinous 
coagula,  but  evidence  is  wanting  to  prove  this  view,  for  most,  as  pointed  out  by  Rainey, 
contain  ill-formed  cartilage-cells  and  ossific  matter  and  true  bone- 
lacunas  are  at  times  present  (Fig.  649).    Paget  ('St.  Barth.  Hosp.  Fig.  649. 
Rep.,'  1870)  has  recently  given  good  evidence  of  the  truth  of  Teale's  yati  sj2e 
suggestion,  that  some  of  these  bodies  are  really  sequestra,  and  that 
"just  as  a  blow  on  bone  or  tooth  may  induce  necrosis  and  exfoliation 
without  signs  of  destructive  inflammation,  so  may  it  with  articular 
cartilage ;  and  the  characteristics  of  these  cases  will  be  that  after 
injury  to  a  previously  healthy  joint,  a  loose  body  is  found  in  it  having 
the  shape,  and  general  aspect,  and  texture  of  a  piece  of  articular    ,  Sectlon  of  loo-se  caitl- 

i    '  <=>  i       '         ,  .        i  _  lage  removed  from  knee, 

cartilage  with  or  without  some  portion  of  subjacent  bone,  and  with    prep.  1344'°,  Guy's  Mus. 
its  cartilage  corpuscles  arranged  after  the  manner  of  the  articular 
cartilage."    Dr.  Adams,  of  Dublin,  connects  their  presence  with  osteo-arthritis. 

A  report  upon  these  bodies,  with  microscopical  drawings  kindly  etched  for  me  by  Dr. 
Goodhart,  will  help  to  the  solution  of  some  of  these  points  : — 

"  The  term  '  loose  cartilage'  is  applied  to  two  conditions  which  are  totally  distinct  ;  the 
one  where  a  portion  of  the  normal  articular  cartilage  has  been  detached  by  injury  to  the 
joint,  and  lies  loose  in  its  cavity  ;  the  other  where  bodies  of  more  or  less  consistence,  often 
cartilaginous  or  bony,  are  found,  and  which  are  new  formations. 

"  Recent  observations  seem  to  show  that  the  former  of  these  two  is  by  no  means  of 
infrequent  occurrence,  but  it  possesses  no  pathological  interest  whatever,  and  needs  no 
description.  A  very  good  specimen  of  this  form  is  to  be  found  in  the  Guy's  Hospital 
Museum,  134462.  The  latter,  however,  has  frequently  excited  discussion  among  patholo- 
gists ;  so  we  will  give  in  a  few  words  what  appears  to  be  its  usual  composition,  and  our 
conclusions  therefrom  as  to  its  mode  of  origin.  Roughly  speaking,  loose  cartilages  are 
generally  more  or  less  smooth,  of  grayish  color,  and  look,  as  their,  name  suggests,  like 
pieces  of  cartilage  ;  but  they  may  be  nodulated  and  composed  almost  entirely  of  bony 
material  (Fig.  G49  and  Prep.  95Gb,  Hunterian  Mus.).  Even  in  that  case,  however,  they 
have  a  thin  film  of  fibrous  material  over  them  still,  obscuring  the  bone,  and  rendering 
them  cartilaginous  looking  on  their  external  surface. 

"  The  cases  (five  in  all)  that  we  have  had  an  opportunity  of  examining  have  also  shown 
more  or  less  calcareous  matter ;  they  were  never  pure  cartilage.  One  case  in  the  Guy's 
Museum  (1344J0),  while  appearing  cartilaginous,  cut  with  a  creaking  sensation,  and  under 
the  microscope  irregular  deposits  of  calcareous  matter  and  bone  were  found  in  all  directions 
in  its  substance.  In  another  (Hunterian  Museum  Cat.,  957a)  one  surface  is  tuberculated 
and  composed  of  hard  nodules  of  ivory-like  bone,  while  in  a  concavity  thus  formed  is  a 
cartilaginous  mass.  The  bone  on  the  surface  in  this  specimen  can  only  be  compared  to 
the  nodulated  excrescences  found  at  the  margins  of  the  articular  cartilages  in  cases  of 
osteo-arthritis. 

"  The  microscopical  characteristics  vary  in  each  to  a  certain  extent ;  some  show  fibro- 
cartilage,  calcareous  matter,  and  bone  ;  others  are  entirely  bony.  The  cartilage  in  the 
specimens  which  we  have  examined  was  very  fibrous,  and  the  cartilage-cells  small.  The 
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calcareous  matter  had  evidently  not  formed  after  any  definite  method,  or  in  any  purposive 
direction,  as  should  occur  in  the  building  up  of  normal  bone-tissue,  and  the  bone  had  no 
regular  system  of  Haversian  canals  or  bone  corpuscles.  The  former  occur  as  spates  of 
irregular  shape  and  position,  and  the  corpuscles,  with  but  few  canalieuli,  are  often  more 
like  calcified  cartilage-corpuscles,  and  have  no  arrangement  in  relation  to  them. 

"From  this  short  description,  and  also  from  Fig.  649a,  it  will  be  seen  that  the  speci- 
mens exhibit  the  formation  of  bone  in  its  various  stages  ;  they  show  the  primary  cartilage 
stage,  the  secondary  calcareous  stage,  and  its  ultimate  issue  in  true  bone,  the  bone  being, 
as  might  be  expected,  of  a  somewhat  irregular  build. 

"  Having  thus  regard  to  their  general  structure,  it  would  then  seem  most  probable  that 
since  they  are  in  their  essence  bony,  loose  cartilages  must  form  in  connection  with  bone- 
forming  tissue,  and  these,  so  far  as  is  known,  are  found  in  the  involutions  of  the  synovial 
membrane  at  the  edges  of  the  articular  cartilages.  This  view  is  consistent  also  with  the 
appearances  found  in  certain  joints  in  cases  of  osteo-arthritis  ;  such,  for  instance,  as  a  case 

Fig.  649a. 


Microscopical  appearance  of  loose  cartilage,    a.  Calcareous  matter.    6.  Small-celled  cartilage,  in  parts  more  fibrous 

than  represented. 

recorded  by  Mr.  Wagstaflfe  in  the  '  Pathological  Society's  Transactions,'  vol.  xxiv,  1873, 
p.  192;  or  specimens  9o4-956b  in  the  Museum  of  the  Royal  College  of  Surgeons.  In 
all  these  the  formations  may  be  seen  in  situ.  It  is  also  in  accord  with  the  generally 
received  opinion  as  to  the  rnore  usual  formation  of  loose  cartilages  at  the  present  time. 

"  But  in  connection  with  this  subject  the  so-called  '  melon-seed  bodies'  found  in  joints 
and  in  the  synovial  sheaths  of  tendons  and  on  bursa?  must  be  considered.  As  is  well 
known,  they  are  generally  abnormal  developments  of  the  synovial  fringes,  sometimes 
inflammatory,  sometimes,  perhaps,  as  was  suggested  by  Rokitansky,  due  to  cystic  dilata- 
tion of  the  synovial  folds,  or  perhaps  to  distension  and  coagulation  within  obstructed 
follicles.  But  whether  originating  in  one  or  all  of  these  various  ways,  being  all  in  com- 
mon due  to  changes  in  the  synovial  membrane  and  sub-synovial  tissue,  it  is  evident  that 
they  are  loose  cartilages  in  miniature,  and  only  want  size  and  the  further  change  into  carti- 
laginous matter  to  be  true  loose  cartilages.  But  I  have  lately  had  an  opportunity  of 
making  a  very  careful  examination  of  some  of  these  '  melon-seed  bodies'  from  one  of  the 
sheaths  of  a  tendon  on  the  dorsum  of  the  hand,  which  suggested  the  possibility,  not  to  say 
probability  of  another  mode  of  origin.  I  failed  to  find  in  any  of  them  any  evidence  of 
organized  tissue  whatever.  They  contained  no  nuclei  or  cell-elements,  and  were  entirely 
composed  of  a  faintly  fibrillated  hyaline  substance  characteristic  of  coagulated  mucus  or 
fibrin.  Hence  it  seems  to  be  quite  possible  that  loose  cartilages  may  originate  in  a  nucleus 
of  fibrin  precipitated  in  the  course  of  a  chronic  inflammation,  and  that  they  subsequently 
grow  by  accretion,  becoming  calcareous  by  central  petrifaction.  On  this  point  may  be 
consulted  a  very  interesting  case  of  loose  body  in  the  peritoneum,  recorded  in  the  '  Path. 
Soc.  Trans.'  by  Dr.  Greenhow,  vol.  xxiii,  p.  241.  This  specimen,  in  conjunction  with 
'  melon-seed  bodies,'  makes  one  reconsider  whether  the  opinion  formed  originally  by  John 
Hunter  may  not  be  correct,  that  loose  bodies  in  the  joints  are  sometimes  formed  from  the 
4  living  principle  of  the  blood.'  " 

1  For  further  information  vide  Virchow's  '  Krankhaften  Geschwiilste,'  vol.  i ;  Marsh,  '  St.  Bartb. 
Hosp.  Reports.' 
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Loose  bodies,  however  formed,  give  rise  to  very  similar  symptoms,  produced  by  the 
foreign  body  becoming  fixed  and  pinched  between  the  articular  surfaces  of  the  bones. 
The  presence  of  one  of  them  is  usually  discovered  when  the  patient  is  walking  or  moving 
the  joint,  by  some  sudden  inability  to  move  the  articulation  and  a  severe  and  sickening 
pain,  which  is  relieved  only  by  the  cartilage  slipping  from  between  the  bones,  which  it 
usually  does  by  a  characteristic  snap. 

Some  stiffness  and  slight  inflammation  of  the  joint  may  follow  this  injury,  which  by  rest 
and  treatment  will  subside  in  a  few  days,  to  be  renewed  upon  a  recurrence  of  the  accident. 
In  such  a  joint  as  the  knee,  the  cartilage  as  often  as  not  may  be  felt  on  manipulation, 
although  readily  slipping  away  under  pressure. 

The  treatment  may  be  described  as  palliative  or  operative.  By  the  former,  the 
cartilage  is  left  untouched  in  the  articulation;  and  by  the  latter  it  is  removed  or  fixed  in 
an  unoffending  position.  In  a  general  way  the  palliative  treatment  is  the  correct  one  to 
be  enforced,  for  knowing  how  destructive  inflammation  of  a  joint  following  a  wound  too 
often  proves,  few  surgeons  would  venture  upon  an  operation  without  an  absolute  necessity, 
and  such  seldom  exists,  for  by  restraining  the  movements  of  the  joints  by  some  leather, 
felt,  or  other  light  casing,  the  foreign  body  may  become  fixed  and  consequently  innocuous ; 
indeed,  by  such  treatment,  Hilton  has  shown  (' Guy's  Reports,'  18G8)  that  these  cartilages 
may  become  absorbed.  He  fixes  the  loose  body  by  means  of  a  pad  and  strapping  at  the 
most  convenient  spot,  and  places  the  limb  upon  a  splint.  By  this  practice,  pain  is  pre- 
vented, the  peduncle  of  the  cartilage  cannot  be  stretched,  nor  the  cartilage  slip  between 
the  semi-flexed  bones.  In  1877,  I  thus  treated  a  woman  who  had  a  loose  cartilage  the 
size  of  a  large  almond,  and  in  three  months,  under  observation,  it  gradually  lessened  until 
it  disappeared.  When  inflammation  of  the  joint  follows  one  of  the  attacks  of  pain,  it 
should  be  treated  on  ordinary  principles.  When,  however,  the  cartilage,  by  its  presence, 
produces  such  serious  inconvenience  as  to  destroy  the  value  or  use  of  the  joint,  whether 
from  the  frequency  of  the  attacks,  the  amount  of  inflammation  that  follows,  or  the  dread 
connected  with  the  affection,  some  operative  interference  may  be  justifiable,  and  the  car- 
tilage should  be  removed  either  by  direct  or  subcutaneous  incision,  the  latter  being 
preferable ;  but  no  operation  should  be  undertaken  till  all  inflammatory  action  has  ceased, 
and  the  joint  is  in  a  quiescent  state.  With  this  view  of  removing  the  offending  body  by 
direct  incision,  a  splint  should  be  applied  and  worn  for  at  least  a  week ;  the  loose  body 
should  then  by  manipulation,  or  by  such  movement  of  the' joint  as  the  patient  from  expe- 
rience knows  will  bring  the  cartilage  under  the  surgeon's  control,  be  brought  up  to  one 
side  of  the  joint,  and  in  the  knee,  its  usual  seat  is  on  one  side  of  the  patella,  where  it  may 
be  fixed  with  the  finger.  The  surgeon  may  then  draw  the  skin  over  it  to  one  side,  and 
cut  down  directly  upon  the  cartilage,  the  incision  being  large  enough  to  allow  of  its  escape. 
The  wound  subsequently  should  be  accurately  closed  by  either  a  pad  and  strapping,  or  a 
pad  soaked  in  compound  tincture  of  benzoin,  and  the  limb  kept  upon  a  splint  till  repair 
has  been  perfected. 

The  removal  by  subcutaneous  incision  consists  in  the  fixing  of  the  cartilage  by  means 
of  a  grooved  or  harpoon-shaped  needle  inserted  into  its  substance-  through  the  skin;  of, 
next,  the  introduction  of  a  tenotomy  knife  beneath  the  skin  down  to  the  cartilage,  and  the 
division  by  a  free  sweep  of  the  knife  of  all  the  subcutaneous  tissues  covering  it  in ;  then  of 
the  dislodgment  of  the  cartilage  by  the  application  of  strong  digital  pressure,  or  tilting  it 
by  means  of  the  grooved  needle  into  the  cellular  tissue  of  the  parts  around,  and  the  appli- 
cation of  a  pad  of  lint  over  the  spot  where  the  cartilage  escaped  from  the  joint ;  finally 
absolute  rest  of  the  limb  upon  a  splint  must  be  subsequently  enforced,  and  an  ice-bag 
applied  over  the  joint.  After  this  operation,  a  small  blister  may  be  applied  over  the  car- 
tilage in  the  cellular  tissue ;  Syme  having  found  that  by  such  means  the  foreign  body 
becomes  fixed  in  its  new  position  and  subsequently  absorbed.  To  remove  it  by  a  subse- 
quent operation  is  a  recognized  though  rarely  required  measure.  Mr.  W.  J.  Square,  of 
Plymouth,  adopts  the  indirect  operation,  but  instead  of  squeezing  the  cartilage  completely 
through  the  subcutaneous  wound,  he  is  satisfied  by  simply  pressing  the  foreign  body  into 
the  subcutaneous  opening  and  fixing  it  there  by  compress  and  strapping.  At  the  Brit. 
Med.  Assoc.  for  1871,  he  related  twenty-four  successful  cases.  The  subcutaneous  opera- 
tion is,  doubtless,  in  either  of  its  forms,  the  safer  of  the  two  described;  the  direct  incision 
should  be  reserved  for  large  growths  or  when  the  other  has  failed. 

M.  Larrey's  statistics  ('Gaz.  des  Hopitaux,'  No.  67)  fairly  prove  the  truth  of  these 
observations:  Out  of  129  cases  operated  upon  by  the  direct  method,  28  were  fatal;  and 
only  5  out  of  the  38  by  the  indirect.    He  concludes,  after  a  careful  analysis  of  cases,  that 


910 


OSTEO-ARTHRITIS. 


the  operation  is  a  serious  one  when  practised  by  direct  incision,  and  a  difficult  one  by  tlie 
subcutaneous  method,  while  extraction  is  more  dangerous  than  the  persistence  of  the 
affection.  He  believes  the  operation  is  indicated  by  the  complete  mobility  of  the  foreign 
body  within  the  joint;  the  persistence  of  the  accidents  caused  by  its  presence,  viz.,  pain, 
arthritis,  and  lameness:  the  failure  of  acupressure  and  other  means  for  fixing  the  position 
of  the  foreign  body;  and  the  free  consent  of  the  patient  after  having  been  made  aware  of 
its  dangers. 

EHEUMATIC  OR  CHRONIC  OSTEO-ARTHRITIS. 

This  is  now  a  well-recognized  affection,  thanks  to  the  labors  of  the  late  Dr.  R.  Adams, 
of  Dublin,  and  his  splendid  monograph  published  in  1857 ;  to  Prof.  Smith,  of  Dublin,  and 
Canton,  of  London.  It  is  chiefly  seen  in  the  middle-aged  or  old,  though  occasionally  in 
young  people.  It  may  attack  any  joint,  but  is  most  common  in  the  hip  and  shoulder,  and 
generally  comes  on  without  any  definite  cause,  yet  I  have  known  it,  in  not  a  few,  follow 
directly  upon  some  injury.  A  large  number  of  cases  put  up  as  unreduced  dislocations  in 
the  different  museums  are  doubtless  examples  of  this  affection ;  the  displacement  of  the 
head  of  the  bones  being  the  result  of  the  disease.  It  is  unfortunately  called  rheumatic, 
although  it  has  no  apparent  connection  with  what  is  generally  called  rheumatism.  It  has 
probably  acquired  the  name  from  its  chief  local  symptom  of  aching  pain  in  the  joint, 
aggravated  at  night  and  in  damp  weather.  The  disease  is  at  first  associated  with  a  dry- 
ness of  the  joint,  but  subsequently  with  excess  of  secretion  even  to  a  great  extent ;  with 
some  thickening  and  expansion  of  the  head  of  the  bones  entering  into  its  formation;  some 
eburnation  of  the  articular  lamella  of  bone  with  disappearance  of  its  inter-articular 
cartilage  after  it  has  undergone  the  fibrous  degeneration  ;  and,  with  what  is  still  more 
peculiar,  the  deposition  of  new  crests  (osteophytes  as  they  are  called)  or  plates  of  bone 
around  the  margins  of  the  articular  facets  and  in  the  ligaments  and  synovial  membrane. 
These  crests  often  appear  as  ridges  of  bone  which  can  readily  be  made  out,  and  the  plates 
may  simulate  a  second  patella  when  the  keee  is  the  joint  involved.  In  the  case  from 
which  Fig.  650  was  taken,  all  these  conditions  were  readily  distinguishable;  the  bones 

Fig.  650.  Fig.  651. 


Osteo-arthritis  of  knee-joint.    Drawing  3300.  Wearing  away  of  the  head  of  the  tibia  in  osteo-arthritis. 

and  synovial  capsule  being  enormously  enlarged;  the  ligaments  were  so  stretched  as  to 
allow  of  some  lateral  movements  in  the  joint;  and  the  characteristic  rough,  crackling  sen- 
sation, which  movement  of  the  joint  always  gives,  was  most  marked. 

In  still  more  extreme  or  neglected  cases,  the  end  of  one  indurated  bone  will  grind  away 
in  time  that  of  its  contiguous  bone,  the  condyle  of  the  femur  having  in  the  case  from  which 
Fig.  651  was  taken  ground  down  for  at  least  an  inch  the  head  of  the  tibia.  The 
preparation  was  made  from  the  amputated  limb  of  a  man  set.  36,  the  leg  having  been 
taken  off  at  the  knee-joint,  because  the  limb  was  a  flail  and  the  joint  threatened  to  become 
disorganized  ;  and  an  excellent  stump  was  left. 

When  the  hip-joint  is  diseased,  the  head  of  the  bone  flattens  down,  the  neck  shortens, 
the  cup  of  the  acetabulum  becomes  saucer-like,  and  around  its  margin  as  well  as  around 
that  of  the  head  of  the  femur,  an  irregular  crust  of  bony  outgrowths  forms  (Fig.  652); 
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the  cartilage  likewise  disappears,  and  the 
articular  surface  of  the  hones  presents  a 
dense  eburnated  appearance.  In  the  knee- 
joint,  one  or  both  of  the  condyles  of  the 
femur  becomes  elongated  and  expanded,  the 
head  of  the  tibia  flattened,  the  patella  en- 
larged, and  osteophytes  of  variable  forms  and 
dimensions  fringe  the  margins  of  the  bones. 
The  synovial  membrane  also  will  be  thick- 
ened, and  at  a  late  stage  of  the  affection, 
expanded  from  effusion  ;  the  ligaments  in 
this  way  becoming  elongated  and  the  joint 
dislocated.  Adams's  "  additamentary  bones" 
or  new  plates  of  bone  of  different  sizes  are 
found  within  the  synovial  membrane,  with 
probably  some  pedunculated  bodies  upon  its 
inner  surface. 

In  its  early  stage,  the  disease  is  character- 
ized by  local  pain,  stiffness  or  rigidity  of  the 
joint,  and  local  thickening  and  development  of  bony  outgrowths,  every  movement  of  the 
joint  giving  rise  to  a  characteristic  crackling.  In  the  later  stage,  the  same  pain  mani- 
fests itself  with  thickening,  bony  outgrowths,  effusion,  greater  mobility,  and  even  dislo- 
cation, and  finally  disorganization. 

I  have  a  lady  under  observation  in  whom  this  disease  is  so  developed  in  both  knee- 
joints  that  the  legs  are  as  flails,  the  bones  being  enormously  expanded  and  the  joints 
distended,  additamentary  bones  and  osteophytes  existing.  She  can  only  stand  by  means 
of  artificial  supports. 

Treatment — Little  can  be  done  by  means  of  medicine  to  check  the  progress  of  this 
affection,  beyond  attention  to  the  general  condition  of  the  patient.  In  the  iodide  of  potas- 
sium we  possess  a  drug  that  certainly  relieves  pain,  and  also,  I  believe,  retards  the  pro- 
gress of  the  disease,  the  liquid  extract  of  bark  or  other  tonic  being  a  valuable  adjunct. 
When  pain  is  severe,  anodynes  may  be  given,  such  as  Dover's  powder,  or  the  bromide  of 
potassium  in  doses  of  gr.  x  or  gr.  xv,  this  drug  going  well  with  the  iodide.  Professor 
Smith,  who  has  paid  so  much  attention  to  this  disease,  thinks  well  of  an  electuary  of 
guaiacum,  sulphur,  the  bi tartrate  and  carbonate  of  potash,  ginger,  and  rhubarb.  Dr. 
Adams  prescribes  the  diluted  phosphoric  acid.  Warm  bathing  is  of  use,  as  are  also  the 
mineral  springs  of  Germany.  This  disease,  although  locally  a  painful  one,  does  not  ap- 
pear to  have  a  fatal  tendency,  and  unless  very  neglected  rarely  goes  on  to  the  disorgan- 
ization of  the  joint.  To  maintain  rest  is  not  a  recommendation  to  be  attended  to,  as  it 
tends  to  make  the  joint  stiffen  in  the  early  stage  of  the  affection  without  arresting  its 
progress.  In  the  more  advanced  stage,  when  "  hydrops  articuli"  is  present,  and  the  liga- 
ments are  so  loose  as  to  allow  of  the  displacement  of  the  joint,  some  mechanical  appliance 
is  called  for,  such  as  that  afforded  by  simple  strapping,  or  of  some  firm  leather,  felt,  or 
other  casing.    In  extreme  cases  excision  or  amputation  may  be  required. 

ACUTE  BURSITIS  AND  SUPPURATION  AROUND  JOINTS. 

I  have  placed  these  two  headings  together,  as  there  is  good  reason  to  believe  that  sup- 
puration about  the  cellular  tissue  external  to  a  joint  is  most  frequently  the  consequence  of 
an  acute  inflammation  of  some  superficial  bursa,  and  that  it  is  only  in  exceptional  in- 
stances such  a  connection  cannot  be  traced.  Over  the  knee-  and  elbow-joints,  where  this 
suppuration  is  generally  met  with,  some  blow,  fall,  or  punctured  wound  may  originate  an 
acute  inflammation  in  the  bursae  of  these  parts,  while  the  thick  integument  covering  them 
prevents  the  inflammatory  products  making  their  escape  externally,  and  favors  their 
lateral  extension  :  the  abscess  consequently  in  one  case,  after  covering  the  knee,  burrows 
backwards  into  the  popliteal  space,  or  in  the  other,  comes  forward  in  the  arm  into  its 
flexure  ;  more  commonly,  however,  it  shows  itself  as  a  painful  phlegmonous  inflammation 
over  and  around  the  patella  or  olecranon  process.  In  some  examples,  the  suppuration  is 
confined  to  the  bursa,  while  in  most,  the  inflammation  will  be  found  to  radiate  from  these 
well-known  points.  In  children,  however,  the  connection  between  the  suppuration  and 
bursitis  is  not  so  readily  made  out,  and  there  can  be  little  doubt  that  at  times  it  does  not 
exist. 
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The  severe  cases  of  suppuration  around  a  joint  are  most  frequently  met  with  in  chil- 
dren of  delicate  and  feeble  frames,  and  in  the  badly  fed,  who  are  disposed  to  rapid  exten- 
sion of  suppurative  inflammation  when  started  by  any  slight  accident,  blow,  fall,  or  strain. 
When  these  large  abscesses  appear  around  the  shoulder — a  joint  that  is  less  liable  to  dis- 
ease than  any  other — it  has  probably  been  caused  by  some  strain  or  injury,  when  the 
child  is  dragged  along  by  a  careless  or  violent  companion ;  or,  it  may  be  that  the  muscles 
of  the  parts  are  injured.  At  times,  it  is  the  epiphysial  cartilage  placed  between  the  epi- 
physis and  the  shaft  of  the  humerus  which  has  suffered. 

The  diagnosis  of  these  cases  of  suppuration  external  to  the  joint  is  not  difficult.  On 
examination  it  will  be  seen,  that  the  swelling  is  external  to  the  joint,  covering  in  the 
well-known  points  of  bone ;  in  the  knee,  the  soft  parts  probably  will  be  raised  from  the 
patella,  and  fluctuation  will  be  felt  above  and  around  it.  There  will  be  much  local  pain, 
but  not  so  much  constitutional  disturbance  as  would  exist  with  a  suppurating  joint ;  the 
joint,  moreover,  will  be  capable  of  some  amount  of  movement  without  pain,  a  condition 
which  would  be  impossible  if  the  seat  of  the  disease  were  in  and  not  around  it. 

[The  diagnosis  may,  however,  be  quite  difficult,  when  the  pus  has  extended  over  a  con- 
siderable part  of  the  surface  of  the  articulation.] 

Treatment. — There  is  only  one  form  of  treatment  on  which  reliance  can  be  placed  in 
these  cases,  and  which  consists  in  giving  free  exit  to  the  pus.  A  free  incision,  conse- 
quently, should  be  made  into  the  abscess  over  the  seat  of  the  bursa  as  soon  as  any  pus  can 
be  detected.  The  limb  should  be  raised,  the  joint  preserved  at  rest  by  splints,  and  warm- 
water  dressing  or  a  poultice  applied,  and  the  joint  should  be  kept  absolutely  quiet  till 
repair  has  been  completed.  When  the  powers  of  the  patient  are  feeble,  tonics  should  be 
given.  When  the  abscess  is  not  opened  early,  it  may  open  into  the  joint  and  produce  an 
acute  suppuration.  I  have  known  this  happen  in  the  knee  with  a  fatal  result.  In  the 
knee  it  is  often  necessary  to  make  a  free  incision  on  either  side  of  the  joint  as  well  as 
over  the  patella,  in  order  to  prevent  burrowing. 


CHAPTER  XXXIII. 

DISEASES  OF  THE  BONES. 

In  a  pathological  sense,  diseases  of  the  bone  are  identical  with  those  of  other  tissues, 
while  such  differences  as  exist  are  due  to  their  anatomical  and  physiological  peculiarities ; 
diseased  action,  under  all  circumstances,  being  materially  modified  by  texture.  In  the 
bones,  diseased  action  is  thus  modified  by  the  presence  of  the  inorganic  material  which 
they  contain,  two-thirds  of  their  constitutents  being  earthy,  and  one-third  animal.  This 
animal  texture  includes  a  fibrous  periosteal  membrane  with  cellular  tissue  beneath,  as 
well  as  a  finer  endosteal  membrane  which  lines  the  medullary  canal.  These  two  mem- 
branes are  intimately  connected  together  by  delicate  vascular  and  membranous  links  per- 
meating the  Haversian  canals  and  canaliculi  of  the  bone  itself.  The  exterior  of  the  bone 
is  dense,  and  derives  most  of  its  nourishment  from  vessels  ramifying  in  the  periosteum. 
The  interior  of  the  bone  is  porous  or  cancellated,  and  derives  its  supply  of  blood  from  a 
distinct  nutrient  artery  which  runs  into  the  endosteum,  while  the  capillaries  of  both  anasto- 
mose freely  through  the  bone  canals.  The  long  bones  also  are  built  up  of  shafts  (dia- 
physes)  and  epiphyses ;  the  epiphyses  being  distinct  from  the  shafts  during  the  early 
years  of  life,  and  having  their  own  vascular  supply.  The  shafts  and  epiphyses  are  con- 
nected together  by  means  of  a  layer  of  epiphysial  cartilage,  through  which,  as  proved  by 
Professor  Humphry,  the  shafts  mainly  grow,  though  interstitial  expansion  has  an  influ- 
ence in  bone  as  in  other  parts.  The  epiphyses  themselves  are  covered  with  articular 
cartilage  that  derives  its  nutritive  supply  from  them.  These  anatomical  points  thus  briefly 
sketched,  are  important  to  remember  when  the  pathological  are  considered,  as  most  of 
the  peculiarities  of  bone  disease  are  explicable  by  them.  Thus,  when  a  bone  is  inflamed, 
it  can  only  be  so  through  its  soft  tissues,  its  inorganic  matter  being  affected  secondarily. 
The  periosteal  and  endosteal  membranes  being  intimately  connected,  inflammation  origin- 
ating in  one  is  very  liable  to  extend  to  the  other,  and  in  proportion  to  the  nature  or 
amount  of  this  extension  will  the  inflammation  be  periosteal  or  endosteal,  and  the  affec- 
tion either  periostitis  or  ostitis. 
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In  long  bones  when  disease  attacks  the  shaft,  it  may  become  arrested  by  the  epiphysis 
or  epiphysial  cartilage,  the  articular  ends  of  the  bones,  and,  consequently,  the  joints 
escaping.  In  periostitis,  however,  such  a  result  is  not  always  secured,  for  the  synovial 
membrane  of  a  joint,  in  a  clinical  point  of  view,  may  be  regarded  as  a  continuation  of 
the  periosteum,  and  pus  beneath  this  membrane  may  burrow  into  the  neighboring  articu- 
lation, or,  the  inflammation  may  spread  by  continuity. 

With  these  remarks,  the  diseases  of  bones  may  be  considered,  dividing  them  into  the 
inflammatory  affections  ;  tumors  of  bone  ;  atrophy,  hypertrophy,  rickets,  and  mollities 
ossium. 

INFLAMMATION  OF  BONE 

may  be  divided  into  the  acute  and  chronic. 

The  acute  may  be  idiopathic,  or  the  result  of  some  injury — division  of  a  bone  by  ope- 
ration or  compound  fracture — and  ends  in  diffused  suppuration  and  the  more  or  less  com- 
plete death  of  the  bone.  When  originating  in  the  periosteum  and  not  wholly  involving 
the  endosteum,  the  outer  surface  of  the  bone  may  alone  die  ;  when  originating  in  the 
endosteurn  and  not  wholly  involving  the  periosteum,  the  inner  portion  of  the  bone  may 
die  and  the  shell  escape  ;  the  whole  bone  dying  when  both  membranes  have  been  equally 
involved,  whether  commencing  in  one  or  the  other.  The  extent  and  depth  of  the  destruc- 
tion of  bone,  or  its  "  necrosis,"  is  determined  by  the  extent  and  intensity  of  the  inflamma- 
tory action,  and  the  degree  in  which  the  membranes  covering  and  lining  the  bone  have 
been  involved. 

Thus,  on  the  one  hand,  Fig.  653  represents  the  superficial  necrosis  of  the  frontal  bone 
of  a  child,  after  its  exposure  from  a  lacerated  wound  caused  by  the  gnawing  of  a  ferret, 
and  Fig.  054  a  large  shell  of  bone  which  exfoliated  from  the  tibia  atter  an  acute  perios- 


Fig.  653.  Fig.  654. 


Sequestrum  composed  of  the  shaft  of  the  tibia  surrounded  by  shell  of  new  bone. 


titis.  Fio\  655  represents  a  sequestrum,  the  result  of  an  endostitis,  osteomyetitis  or  ostitis 
(for  all  these  terms  are  synonymous)  surrounded  by  a  shell  of  bone  newly  formed  by  the 
periosteum  ;  while  Fig.  656  illustrates  the  appearance  of  the  limb  so  affected,  taken  from 
life,  with  the  sinuses  open  leading  from  the  surface  of  the  limb  through  the  soft  parts  of 
the  shell  of  new  bone  to  the  sequestrum. 
58 
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Fig.  657  represents  a  bone  which  died,  nearly  as  a  whole,  from  inflammation  of  both 
membranes,  and  upon  the  upper  surface  of  which  no  new  hone  formed,  the  periosteum 
having  been  completely  destroyed;  although,  at  the  lower  part,  where  the  membrane  was 
sound,  bone  has  been  renewed. 


Death  of  the  bone  or  necrosis,  is  not,  however,  the  inevitable  result  of  all  inflammation, 
not  even  of  an  acute  suppurative  inflammation.  In  chronic  cases,  other  changes  occur, 
which  are  well  seen  in  the  articular  extremities  of  the  long  bones,  or  spongy  bones.  They 
may  be  described  as  follows,  quoting  my  own  words,  written  in  1859  (on  diseases  of 
joints):  In  the  earliest  condition,  simple  vascularity  will  be  the  principal  morbid  appear- 
ance, the  cancelli  containing  more  serum  than  natural  ;  but  as  the  disease  advances,  the 

Fig.  657. 


Jfeur  6ane  be/Uttth  fcrio&tettm 
Necrosis  of  the  shaft  of  the  tibia.    Prep.  1243". 


bone  becomes  larger  than  natural,  this  enlargement,  in  some  cases,  being  very  great. 
Upon  making  a  section  of  the  bone,  the  saw  will  break  through  its  structure  more  easily 
than  in  a  healthy  specimen,  its  earthy  constituents  having  diminished,  and  on  comparing 
the  structure  of  the  diseased  with  a  healthy  bone  it  will  be  observed  that  its  cancelli  are 
much  enlarged,  and  the  columns  radiate  from  the  shaft  in  a  palm-like  fashion,  as  if  they 
had  been  spread  out  from  downward  pressure.  When  the  inflammatory  process  is  of  a 
tolerably  healthy  character,  parts  of  the  bone  will  appear  denser  and  more  indurated  than 
the  remainder,  from  the  organization  of  the  inflammatory  deposit,  this  deposit  in  bone 
always  becoming  osseous  ;  frequently,  however,  the  death  of  the  bone,  with  a  small  or 
large  sequestrum,  or  a  local  or  diffused  abscess,  is  the  result.  If  the  denser  portion  of 
bone  forming  the  shell  is  examined,  it  will  be  found  thinner  than  natural,  and  appear  as 
if  it  had  been  dilated,  in  some  cases  crackling  on  firm  pressure.  Where  the  articular 
extremity  joins  the  shaft  some  new  bone  may  be  detected,  thrown  out  as  it  were,  to  sup- 
port its  dilated  body.  The  articulating  surfaces  of  the 
bones  will  in  some  parts  appear  more  vascular  than  nor- 
mal;  whilst  in  other  more  advanced  cases,  portions  hav- 
ing been  thrown  off  like  a  slough,  will  be  found  loose 
and  lying  in  the  joint,  the  denser  portions  of  bone,  as  a 
result  of  articular  ostitis,  dying  more  rapidly  than  the 
cancellated. 

The  cartilages  at  the  same  time  undergo  degenerative 
changes  and  separate  from  their  bony  attachments  more 
or  less  rapidly,  in  some  cases  being  cast  off  as  a  slough, 
or  shed  as  a  nail  or  cuticle.  Under  these  circumstances 
joint  disease  occurs.    (  Vide  Fig.  658). 

In  the  shafts  of  bones,  changes  similar  to  these  are 
equally  manifest,  the  bone  in  the  early  stage  first  expanding,  and,  in  subjects  ot  better 
power  subsequently  thickening  from  the  organization  of  the  inflammatory  exudation,  the 
bones  thus  becoming  solid  and  dense,  and  the  subject  of  a  condition  known  as  sclerosis 
(Fig.  659). 

In  cases  of  inflammation  of  bone  when  the  periosteum  is  not  morbidly  involved,  a  layer 


Necrosis  of  the  articular  lamella  of 
bone  with  degeneration  of  cartilage 
covering  it  in. 
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of  new  tissue  secreted  from  the  periosteum  is  poured  out  upon  the  bone,  which  at  first  is 
soft  and  fibrinous,  and  subsequently  hard  and  osseous,  this  new  material  being  reparative 
in  its  nature,  and  that  from  which  the  new  bone  will  be  formed.    It  may  be  only  a  few 


Fig.  659. 


Sclerosis  of  bone,  the  result  of  inflammation.    From  Prep.  Guy's  Mus. 


lines  in  thickness,  though  at  times  it  is  even  half  an  inch  (Fig.  661);  and  before  it 
becomes  osseous,  it  can  readily  be  peeled  off  the  bone  by  means  of  the  handle  of  a  scalpel 
or  a  periosteal  elevator.  It  is  to  this  tissue  M.  Oilier  alludes,  when  he  recommends  the 
sub-periosteal  resection  of  the  shaft  or  articular  ends  of  bone,  for  it  is  upon  such  mainly 
that  the  regeneration  of  a  bone  or  part  of  a  bone  depends.  Changes  analogous  to  those 
described  as  going  on  in  the  periosteum,  occur  in  the  endosteum  or  medullary  membrane 
of  the  bones,  although  not  so  well  seen.  The  products,  therefore,  of  a  periostitis  or  endos- 
titis  vary  with  the  character  and  intensity  of  the  inflammatory  process,  precisely  in  the 
same  way  and  under  the  same  conditions  as  the  products  of  inflammation  vary  in  the 
softer  tissues.  In  very  intense  inflammation  and  subjects  of  low  power,  the  death  of  the 
inflamed  parts  is  the  result,  of  the  periosteum  with  the  bone  depending  upon  it  for  its 
nourishment,  of  the  endosteum  with  its  bony  fabric,  or  of  the  whole  bone  when  both 
membranes  are  equally  involved.  When  suppuration  takes  place,  it  may  occur  as  a  dif- 
fused abscess  in  and  around  the  bone;  when  in  the  bone,  it  is  known  as  osteo  myelitis  or 
endostitis,  and  may  give  rise  to  a  local  abscess  in  the  bone  with  or  without  necrosis  or  a 
sequestrum  ;  and  when  around  it  as  periosteal  abscess,  a  condition  which  is  mostly  followed 
by  a  more  or  less  extensive  necrosis. 

In  local  periostitis,  a  small  portion  of  bone  alone  may  die,  and,  as  Sir  James  Paget 
has  shown  ('  Clin.  Soc.  Trans.,'  1870),  remain  quiescent  under  a  puffy  or  suppurating 
swelling. 

The  character  of  the  discharge  in  these  cases  is  of  importance,  and  while  pus  the  result 
of  periostitis  differs  in  no  respect  from  that  found  in  other  tissues,  in  endostitis,  ostitis, 
and  osteo- myelitis,  it  is  mixed  freely  with  oil-globules.  In  a  striking  case  of  this  latter 
affection  in  a  girl,  set.  10,  where  a  free  incision  was  made  down  to  the  tibia,  the  surface 
of  the  fluid  evacuated  was  covered  with  oil-cells.  Roser  has  made  a  like  observation. 
[Some  interesting  views  of  bone  diseases  are  contained  in  Macnamara's  recently  published 
monograph.  "| 

Acute  Inflammation1  of  Bone, 

whether  periosteal  or  endosteal,  osteo-myelitis,  is  a  very  grave  affection,  and  is  chiefly 
found  during  the  growing  period  of  bone  before  puberty.  It  occurs,  too,  in  the  feeble  and 
cachectic,  and  in  those  termed  scrofulous  ;  in  the  shafts  of  the  long  bones,  and  such  as  are 
most  exposed,  as  the  tibia  and  ulna  ;  although  it  is  almost  as  frequently  seen  in  the  femur. 
The  bones  of  the  upper  are  probably  more  rarely  affected  than  those  of  the  lower  extremity. 
It  is  often  the  result  of  some  local  injury  or  exposure,  though  as  often  as  not  no  such  ex- 
citing cause  can  be  made  out. 

The  disease  generally  is  ushered  in  with  a  deep  aching  pain  in  the  bone  with  local  ten- 
derness, intense  constitutional  disturbance,  increase  of  temperature,  and  often  a  rigor.  The 
pain  in  the  limb  is  speedily  followed  by  swelling  which  is  evidently  deeply  placed,  and  is 
not  marked  by  any  external  evidence  of  inflammation,  such  as  redness  ;  but  as  the  swell- 
ing increases,  the  soft  parts  covering  it  become  tense  and  cedematous,  and  the  veins  of 
the  part  look  full,  such  symptoms  indicating  deep-seated  obstruction,  while  any  attempt  at 
movement  or  pressure  causes  suffering.  When  the  disease  is  situated  in  the  articular  end 
of  a  bone,  it  is  constantly  mistaken  for  rheumatic  fever. 

If  the  disease  is  periosteal  in  its  origin,  the  skin  soon  becomes  involved  and  local  red- 
ness appears,  the  slightest  touch  exciting  pain.  If  endosteal  at  the  onset,  gentle  manipu- 
lation will  be  allowed,  and  many  days  will  pass  before  redness  and  other  external  signs  of 
inflammation  show  themselves,  these  appearing  only  when  the  disease  has  spread  to  the 
periosteum,  and  through  it  to  the  soft  parts  around.  When  suppuration  ensues,  the  skin 
from  being  tense  and  (edematous  becomes  inflamed,  and  the  constitutional  disturbance 
worse;  sleeplessness,  and  probably  delirium  with  a  feeble  pulse  appear;  rigors  become 
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more  frequent,  pain  is  more  intense,  and  unless  relief  be  afforded  by  a  free  incision  down 
to  the  bone,  death  by  exhaustion  and  probably  by  blood-poisoning  is  apt  to  occur  ;  since 
there  is  a  close  connection  between  acute  inflammation  of  bone  and  septicaemia.  (  Vide 
Chapter  I.) 

When  the  inflammation  is  essentially  periosteal,  more  or  less  well  formed  pus  mixed 
with  blood  will  be  effused  ;  though  in  feeble  subjects  it  may  be  only  a  blood-stained  serum 
containing  lymph.  In  some  of  the  worst  cases  of  this  disease,  I  have  seen  this  effusion 
very  copious.  When,  as  a  consequence  of  this  affection,  necrosis  ensues  and  is  periosteal 
in  its  origin,  the  outside  shell  of  bone  may  alone  die  (Fig.  654)  ;  but  when  endosteal  the 
periosteum  may  escape,  though  the  greater  part,  if  not  the  whole  shaft  of  the  bone  may 
become  necrosed  (Fig.  655). 

Endostitis  being  particularly  prone  to  be  accompanied  by  blood-poisoning,  is,  therefore, 
a  far  more  serious  disease  than  periostitis,  whether  as  a  primary  affection  or  consequent 
upon  the  latter. 

[Osteo-myelitis,  or  inflammation  of  the  bone  marrow,  has  been  described  by  some  authors 
as  presenting  three  varieties,  simple,  suppurative,  and  finally  gangrenous.  Authors,  how- 
ever, differ  somewhat  in  the  use  of  the  term  osteo-myelitis.  Dr.  Lidell,  of  New  York,  has 
made  a  careful  study  of  these  forms  of  the  disease  as  occurring  in  military  practice.] 

Acute  ostitis,  periostitis,  or  endostitis  may  attack  the  cranial,  carpal,  and  tarsal  bones, 
the  shafts,  articular  ends  of  bones  or  epiphyses  ;  and  according  to  its  seat  or  extent,  it 
may  terminate  in  recovery  or  in  the  complete  death  of  either  the  centre  or  shell  of  bone. 
The  best  instance  of  death  of  the  bone  from  periosteal  inflammation  is  seen  in  the  ungual 
phalanx  of  the  finger,  the  bone  dying  as  a  whole  some  five  or  six  weeks  after  the  first 
onset  of  the  inflammation,  without  any  attempt  at  its  re-formation.  Such  cases  are 
generally,  but  wrongly,  looked  upon  as  whitlows.  Of  the  tarsal  bones,  it  is  most  com- 
mon in  the  os  calcis,  large  sequestra  being  often  met  with  in  this  bone  ;  periosteal  necro- 
sis is,  however,  comparatively  rare  in  the  [os]  calcis,  except  as  a  result  of  injury  to  its 
tuberosity. 

When  this  disease  attacks  the  articular  ends  of  the  bones,  acute  joint  mischief  is  the 
general  result,  and  when  it  follows  the  division  of  bone  either  by  amputation,  resection, 
or  after  compound  fracture,  gunshot,  or  otherwise,  it  is  a  common  cause  of  death,  and  too 
frequently  is  the  precursor  of  septicaemia.  Sir  Joseph  Fayrer,  who  has  drawn  attention 
to  this  fact,  in  his  'Annals  of  Med.  Sciences,'  1865,  looks  upon  the  prominent  fungous 
mass  of  granulations  that  is  often  seen  covering  the  end  of  an  amputated  bone  as  indica- 
tive of  the  affection,  and  believes  that  the  facility  with  which  the  surgeon  passes  a  probe 
well  into  the  medullary  cavity  through  these  granulations,  establishes  the  diagnosis.  He 
gives  the  general  symptoms  as  pain  in  the  part,  oedema  and  swelling  extending  down  the 
limb,  general  fever,  with  quick  pulse  and  increased  temperature,  and  more  especially  the 
recession  of  the  soft  parts,  including  the  periosteum,  from  the  bone,  which  is  then  left 
denuded  at  the  bottom  of  the  wound. 

Jules  Roux,  of  Toulon,  first  drew  attention  to  this  affection,  and  gave  it  the  name  osteo- 
mvelite.    It  is,  however,  essentially  an  endostitis,  only  of  traumatic  origin. 

Treatment — In  all  cases  of  acute  inflammation  of  bone  or  periosteum,  in  which  of 
necessity  there  must  be  effusion  beneath  the  dense  fibrous  periosteal  layer,  there  is  no 
treatment  equal  to  that  of  a  free  incision  down  to  the  bone  ;  and  if  the  disease  is  not 
arrested  or  modified  by  this  practice,  immense  relief  to  pain  is  rapidly  afforded.  There 
is  good  reason  to  believe,  too,  that  by  such  treatment  the  disease  is  often  limited  and  even 
arrested  as  wTell  as  the  death  of  the  bone  averted  ;  for  bone,  like  other  tissue,  is  very  prone 
to  die  when  subjected  to  the  compressing  influence  of  a  confined  effusion. 

When  the  upper  part  of  the  shaft,  or  the  articular  end  of  a  bone  is  the  seat  of  disease, 
this  practice  is  very  important.  Before  making  an  incision,  there  is  no  need  for  the  sur- 
geon to  wait  for  the  formation  of  pus,  as  to  do  this  is  generally  to  wait  too  long,  for  the 
object  of  the  incision  being  to  relieve  tension,  it  should  be  carried  out  as  soon  as  tension 
clearly  exists.  In  a  case  of  acute  disease  of  the  tibia  with  severe  local  pain  and  consti- 
tutional disturbance,  I  opened  the  periosteum  on  the  fourth  day  before  any  external  evi- 
dences of  inflammation  showed  themselves,  except  turgid  veins  and  bone  enlargement. 
The  incision  gave  vent  only  to  blood-stained  serum,  but  it  was  followed  by  immediate 
relief  to  all  local  and  constitutional  disturbance,  and  a  rapid  recovery  took  place.  In  this 
case,  all  evidence  pointed  to  endosteal  rather  than  periosteal  inflammation,  and  yet  the 
bone  was  saved.  If  the  incision  does  not  save  the  bone,  it  relieves  symptoms,  and  what 
is  more,  it  may  limit  the  disease  by  preventing  the  pus  from  burrowing  beneath  the  peri- 
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osteum  covering  the  shaft  of  the  bone,  into  the  neighboring  joint.  This  liability  to  joint 
complication  is,  indeed,  one  of  the  strongest  arguments  in  favor  of  the  practice.  [Mr. 
Bryant  in  the  last  number  of 'Guy's  Hospital  Reports'  has  given  numerous  clinical  cases, 
showing  tlie  value  of  incising,  drilling,  and  trephining  diseased  bone.]  The  limb  at  the 
same  time  should  be  elevated,  and  hot  fomentations  applied ;  pain  should  be  relieved  by 
opium,  morphia,  chloral,  or  any  other  sedative,  and  the  general  powers  kept  up  by 
abundance  of  nutritious  food,  such  as  milk  ;  while  stimulants  should  be  cautiously  admin- 
istered. Billroth  believes  that  one  of  the  most  efficient  remedies  is  painting  the  affected 
limb  with  strong  tincture  of  iodine  till  vesications  form,  fresh  iodine  being  applied  as  the 
vesicles  dry  up. 

When  the  inflammation  ends  in  necrosis,  it  requires  to  be  treated  according  to  the  mode 
to  he  referred  to  in  a  later  page. 

Occasionally  as  an  effect  of  acute  inflammation  of  the  periosteum,  much  blood  is  effused 
between  the  membrane  and  the  bone.  I  believe  this  result  to  be  mechanical  and  due  to 
the  rapid  separation  of  the  periosteum,  and  it  is  always  met  with  in  acute  cases. 

Abscess  in  Bone. 

Abscess  in  bone  is  the  result  of  a  local  inflammation,  and  mayor  may  not  be  associated 
with  the  death  of  a  small  piece  of  bone.  In  some  cases  it  is  acute,  but  more  generally 
chronic.  To  Sir  B.  Brodie's  paper  published  in  1846,  the  profession  is  indebted  for  the 
best  account  of  the  chronic  affection. 

Bone  is  liable  to  an  acute  as  well  as  chronic  abscess.  In  the  acute  some  necrosis  is 
generally  associated  with  it  ;  but  in  the  chronic,  such  an  association  is  rare. 

Not  long  ago,  I  treated  a  boy,  ait.  17,  who,  after  intense  pain  in  the  head  of  his  tibia 
for  three  days,  had  local  swelling  and  severe  constitutional  disturbance,  that  had  been 
regarded  as  due  to  rheumatism.  At  the  end  of  a  month  when  I  saw  him,  I  made  a  free 
incision  down  to  the  bone  to  relieve  pain,  and  give  vent  to  any  pus  that  might  have  found 
its  way  externally.  A  week  later  pus  appeared  evidently  from  the  bone,  for  a  probe  could 
be  passed  through  the  wound  into  a  cavity.  Two  weeks  later  or  six  weeks  from  the  com- 
mencement of  the  symptoms,  I  enlarged  my  opening,  and  through  the  aperture  in  the 
head  of  the  bone  from  which  the  pus  had  flowed,  I  removed  three  pieces  of  bone,  together 
making  one  the  size  of  a  nut,  which  rested  in  a  cavity  lined  with  velvety  granulations 
such  as  are  so  characteristic  of  an  abscess.  A  complete  recovery  ensued.  In  another 
boy,  a;t.  16,  in  which  severe  local  and  constitutional  symptoms  had  arisen  early,  I  removed 
a  similar  piece  of  bone  from  a  like  cavity  in  the  end  of  the  radius,  and  with  a  similar 
good  result.  In  both  cases,  acute  inflammation  of  bone  had  ended  in  the  formation  of  a 
local  abscess  with  circumscribed  necrosis,  and  recovery  rapidly  followed  the  surgical 
treatment.  « 

A  few  years  ago,  a  child  was  brought  to  me,  who  had  received  when  asleep  an  injury 
to  the  tibia,  from  a  playfellow  having  attempted  to  drive  a  pin  into  the  bone.  Nothing 
beyond  some  slight  local  pain  had  followed  the  injury  for  a  few  days,  when  severe  pain 
and  swelling  appeared,  with  fever,  &c.  I  cut  down  upon  the  part  with  a  view  of  giving 
relief,  when  the  point  of  my  knife  went  with  a  crackle  through  a  thin  layer  of  bone  into 
a  cavity,  which  gave  vent  to  a  teaspoonful  or  more  of  pus.  Immediate  relief  followed  the 
operation  and  a  good  recovery  took  place. 

These  three  cases  suffice  to  illustrate  the  fact  that  acute  abscess  in  bone  is  met  with, 
and  to  show  its  symptoms  and  treatment. 

Chronic  Abscess. 

In  1773  William  Broomfield,  surgeon  to  St.  George's  Hospital,  in  his  <  Chirurgical  Ob- 
servations,' writes  : — "  Whenever  a  patient  complains  of  a  dull,  heavy  pain,  deeply  situated 
in  the  bone,  possibly  consequent  to  a  violent  blow  received  in  the  part  some  time  before, 
and  though  at  the  time  the  patient  complains  of  this  uneasiness  within  the  bone  the  integ- 
uments shall  appear  perfectly  sound,  and  the  bone  itself  not  in  the  least  injured,  we  have 
great  reason  to  suspect  an  abscessus  in  the  medulla."  In  1824,  Sir  B.  Brodie  amputated  a 
limb  for  incurable  pain  in  the  tibia,  and  in  this  case  which  Sir  W.  Fergusson  has  described 
"  as  one  of  the  beacon  lights  of  surgery  never  to  be  forgotten,"  "  the  lower  end  of  the  tibia 
is  enlarged,  and  the  surface  presents  marks  of  great  vascularity ;  the  bone  in  the  prepa- 
ration is  divided  longitudinally,  and  just  above  the  articulating  surface  there  is  a  cavity 
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as  large  as  a  small  chestnut.    This  cavity  was  filled  with  dark-colored  pus.    The  inner 
surface  of  it  is  smooth.    The  bone  immediately  surrounding  it  is  harder  than  natural." 
In  these  two  extracts,  written  at  an  interval  of  fifty  years,  are  embodied  the  clinical 
and  pathological  facts  connected  with  this  subject  which  are 
now  recognized  by  surgeons. 

[Walker,  of  Virginia,  is  said  to  have  cut  into  bone  for  the 
purpose  of  evacuating  pus  as  early  as  1757.1 

This  chronic  abscess  is  generally  met  with  in  the  articular 
ends  of  bones,  that  is,  in  their  cancellous  tissue,  more  particu- 
larly in  the  two  ends  of  the  tibia.  I  have,  however,  seen  it  in 
the  condyle  of  the  femur  and  the  humerus,  and  in  the  shaf  ts  of 
the  ulna,  radius,  and  tibia.  It  may  also  occur  in  any  bone.  In 
Fig.  660  the  cavity  of  such  an  abscess  is  illustrated,  and  in 
Fig.  641  is  seen  its  opening  into  the  joint.  The  history  of 
these  cases  is  generally  obscure,  an  injury  at  times  being  its 
assigned  cause.  The  most  characteristic  symptoms  are  a  fixed, 
aching  pain  in  the  part,  "  the  pain  being  a  dull  one,  rather 
tending  to  produce  sickness  than  to  rouse"  (John  Hunter), 
exacerbations  occur  in  its  progress,  when  the  pain  becomes 
acute,  fixed,  and  of  a  burning  pulsative  kind,  "  like  the  falling 
of  drops  of  molten  lead,"  as  a  patient  once  described  it  to 
me  ;  there  will  likewise  be  local  circumscribed  tenderness  or 
pain  on  firm  pressure,  with  probably  some  evident  enlargement 
of  bone,  and  the  sense  of  local  heat. 
In  more  advanced  cases,  the  soft  parts  over  the  bone  will  be  cedematous,  and  on  firm 
pressure  over  the  painful  spot,  a  sensation  of  yielding  will  be  given  to  the  finger.  In  still 
more  neglected  cases,  the  abscess  may  make  its  way  into  a  joint  ;  while  under  fortunate 
circumstances  it  may  advance  forward  and  discharge  itself  externally. 

Treatment  "Abscess  in  bone  may  find  its  way  to  the  surface,"  but  "  the  crown  of 

the  trephine  is  often  necessary  in  order  to  get  at  the  seat  of  abscess,"  said  John  Hunter, 
in  1787  (MS.  Lee).  At  the  present  day  a  like  treatment  is  to  be  advised,  as  nothing  less 
than  the  opening  of  the  abscess  in  the  bone  is  of  any  use,  and  this  is  usually  done  by  means 
of  a  small  trephine.  The  point  to  be  selected  for  the  operation  is  the  painful  spot,  which 
should  be  marked  before  the  patient  is  anaesthetized  ;  the  soft  parts  should  then  be  divided 
by  a  crucial  incision  and  turned  back  and  the  bone  itself  freely  perforated,  w  ith  the  peri- 
osteum covering  it.  When  the  instrument  has  opened  the  abscess,  pus  will  well  up  at 
once  ;  the  ring  of  bone  raised  by  the  elevator  ought  then  to  be  taken  away ;  the  cavity, 
which  is  generally  lined  with  smooth  velvety  granulations,  is  rarely  very  large,  and  the 
quantity  of  pus  seldom  above  a  drachm,  although  sometimes  there  may  be  more.  After 
the  operation  the  parts  have  only  to  be  left  alone  to  heal,  recovery  being  very  general. 

It  is  not  always  necessary,  however,  to  trephine  a  bone,  as  a  less  severe  operation  is  at 
times  all  that  is  reepjired,  and  that  is,  its  simple  puncture  by  means  of  a  drill ;  when  the 
seat  of  the  abscess  is  not  very  accurately  defined  the  drill  is  probably  the  better  instru- 
ment to  use.  In  a  striking  case,  I  had  in  the  spring  of  1870, 1  carried  out  this  operation 
and  punctured  the  head  of  the  tibia  of  a  man  who  had  all  the  external  evidence  of  local 
ostitis  and  suppuration,  such  as  pain,  bone  expansion,  &c.  I  cut  down  upon  the  painful 
expanded  part,  and  made  two  punctures  with  a  drill,  one  of  which  clearly  went  into  a 
cavity  in  the  bone,  as  evidenced  by  the  sudden  loss  of  resistance.  No  pus,  however,  was 
seen  to  well  up  in  the  wound  at  the  time,  though  soon  after  the  operation,  a  free  discharge 
took  place.  The  operation  was  followed  by  complete  relief  from  all  pain,  and  in  a  month, 
the  man  left  Guy's  quite  restored,  and  three  months  later  he  remained  so.  More  recently, 
I  arrested  disease  in  the  femur  of  a  boy,  a3t.  18,  by  trephining  the  trochanter  major  and 
puncturing  the  bone  with  a  drill  through  the  opening. 

This  operation  of  drilling  the  bone  seems  to  be  good  either  for  supposed  suppuration  or 
chronic  ostitis.  It  is  less  formidable  than  trephining,  and  may  be  done  in  cases  where 
the  latter  is  inapplicable  or  not  to  be  entertained  ;  indeed,  the  two  means  may  b'e  employed 
together  when  the  trephine  has  failed  to  open  the  abscess.  Holmes's  suggestion  is  good, 
viz.,  to  pierce  the  walls  of  the  trephine-hole  in  several  directions  with  a  sharp-pointed  in- 
strument, in  order  to  remove  the  bone  freely  with  a  chisel,  if  a  drop  of  pus  follow  any  of 
these  punctures. 
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Chronic  Periostitis  and  Endostitis. 

Chronic  periostitis  and  ostitis  are  very  common  affections,  more  particularly  involving 
the  shafts  of  the  long  bones.  The  ostitis  is  probably  the  more  common  of  the  two,  pure 
periostitis,  unless  from  syphilis  or  injury  being  comparatively  rare.  These  affections  may 
be  modified  by  syphilis,  scrofula,  or  rheumatism,  and  may  originate  from  some  local  cause 
or  injury,  but  in  all,  there  course  is  the  same  ;  the  disease  varying  only  in  the  rapidity  of 
its  progress,  extent  of  its  influence,  and  results.  In  one  case,  complete  recovery  may  take, 
place,  the  effusion  being  re-absorbed  ;  in  another,  the  effusion  may  become  organized  as  a 
superficial  node  or  bony  outgrowth  (Fig.  661),  or  as  an  enlarged,  elongated  area  of  dense 
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bone  (Fig.  659).  In  exceptional  cases,  local  suppuration  may  occur,  giving  rise  to  a  chronic 
periosteal  or  endosteal  abscess ;  in  a  large  proportion  of  instances  the  bone  dies  wholly  or 
in  part,  and  thus  gives  rise  to  necrosis ;  whilst  in  some  few,  the  bone,  either  upon  its  sur- 
face or  interior  undergoes  a  chronic  disintegrating  process  known  as  caries. 

The  symptoms  of  chronic  periostitis  and  ostitis  (endostitis)  are  in  their  nature  very 
similar  to,  though  less  severe  than  those  of  the  acute,  the  most  constant  being  a  dull 
aching  pain  in  the  part  of  a  persistent  kind,  aggravated  at  intervals,  and  on  hanging  down 
the  limb  ;  the  pain  being  almost  always  worse  at  night,  more  particularly  in  syphilitic 
affections.  The  constitutional  symptoms  vary  according  to  the  severity  of  the  local  con- 
dition, febrile  disturbance,  and  intensity  of  local  action  running  hand  in  hand. 

In  periostitis,  the  pain  is  generally  local  and  attended  with  swelling  at  an  early  period 
of  the  affection,  indeed,  within  a  few  days  of  its  onset.  In  endostitis,  the  pain  is  gene- 
rally more  diffused  through  the  whole  bone,  and  will  continue  for  weeks  or  months  with- 
out any  external  evidence  of  enlargement,  being  too  often  regarded  as  "  rheumatic"  or 
"growing  pains."  In  periostitis,  tenderness  on  manipulation  is  an  early  and  constant 
symptom.  In  endostitis,  the  bone  may  be  manipulated  with  gentleness  without  exciting 
pain  ;  firm  pressure,  however,  almost  always  causes  suffering.  In  periostitis,  the  enlarge- 
ment generally  shows  itself  as  a  bossy  or  undulatory  swelling  on  the  surface  of  the  bone, 
with  one,  two,  or  more  nodes,  upon  the  bone  ;  syphilitic  periostitis  is  generally  multiple 
and  undulatory,  traumatic  and  other  forms  of  nodes  usually  single.  In  endostitis,  the 
enlargement  appears  as  a  general  expansion  of  the  bone  in  all  directions;  in  rare  cases  as  a 
distinct  elongation.  In  periostitis,  when  suppuration  is  about  to  take  place,  external  evi- 
dence will  appear  in  the  form  of  increased  swelling  and  tenderness,  while  redness  of  the 
skin,  oedema  of  the  tissues  covering  in  the  node,  and  fluctuation  will  be  present.  In  en- 
dostitis, terminating  in  abscess,  there  will  be  a  great  aggravation  of  local  pain  with  con- 
stitutional disturbance,  and  often  rigors;  and,  when  oedema  of  the  soft  parts  over  the  bone 
and  external  evidence  of  inflammation  appear,  the  abscess  is  making  its  way  externally 
through  the  periosteum  {vide  Abscess  in  Bone). 

When  periostitis  causes  necrosis,  it  is  only  of  the  shell  of  bone  beneath  the  inflamed 
node  (peripheral  necrosis);  the  dead  bone  under  these  circumstances  is  exposed,  and  if 
covered  it  is  by  soft  parts  alone,  and  not  by  new  bone  (Fig.  653).  When  endostitis  causes 
necrosis,  it  is  usually  of  a  greater  or  less  mass  occupying  the  centre  of  the  bone  (central 
necrosis),  although  sometimes  the  whole  shaft  or  articular  extremity  of  the  bone  dies. 
The  dead  bone  or  sequestrum  is  always  more  or  less  completely  surrounded  by  new  bone 
— a  new  periosteal  formation  (Fig.  654).  When  this  new  casing  is  incomplete,  it  is  a 
fair  proof  that  the  periosteum  has  been  involved  (Fig.  657). 

In  necrosis  of  a  long  bone  the  result  of  periostitis  and  endostitis  by  extension,  the  hope 
of  a  new  bone  being  formed  is  forlorn,  as  the  periosteum — the  chief  bone-forming  mem- 
brane has  been  destroyed;  while  in  the  necrosis  of  endostitis,  there  is  every  hope  of  a 

complete  restoration  of  the  bone  through  its  periosteal  covering  taking  place,  on  the  removal 
of  the  dead  portion  or  sequestrum. 
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In  the  necrosis  of  the  skull  which  is  always  periosteal,  no  new  bone  is  formed,  as  the 
periosteum  is  destroyed.  When  following  an  injury  to  the  skull  it  is  preceded  by  "the 
puffy  tumor  of  Pott."    In  syphilis  it  follows  a  suppurating  node. 

In  a  rare,  if  not  unique  preparation  (Guy's  Museum)  of  necrosis  after  amputation,  taken 
from  a  patient  of  my  own,  the  end  of  the  divided  femur  died,  and,  at  a  later  period,  the 
periosteal  sheath  of  new  bone  that  formed  around  it  also  died,  one  sequestrum  being  found 
within  the  other  on  their  withdrawal  from  the  stump. 

Treatment — In  chronic  periostitis  when  suppuration  does  not  take  place,  fomenta- 
tions, with  the  elevation  of  the  limb,  sedatives  to  allay  pain,  and  the  internal  use  of  the 
iodide  or  bromide  of  potassium,  with  or  without  tonics,  according  to  the  special  require- 
ments of  the  patient,  are  the  most  efficient  means.  In  still  more  chronic  cases,  the  use  of 
a  blister,  or  the  repeated  application  of  the  compound  tincture  of  iodine,  is  of  value.  If 
rheumatism  seem  to  influence  the  morbid  action,  colchicum  has  a  beneficial  tendency. 
When  nocturnal  pain  is  great,  besides  the  internal  administration  of  opium  or  other  seda- 
tives, the  external  application  of  belladonna  certainly  gives  relief.  When  pain  is  severe 
and  unrelieved  by  such  treatment,  a  subcutaneous  section  of  the  periosteum  with  a 
tenotomy  knife  is  advisable.  When  suppuration  threatens,  the  warmth  of  a  poultice  or 
hot  fomentation  with  or  without  the  application  of  leeches  may  sometimes  arrest  it;  a 
blister  at  times  also  seems  to  check  its  progress.  When  pus  has  formed  it  is  wise  as  a  rule 
to  let  it  out,  but  the  surgeon  should  be  in  no  hurry  to  do  this  unless  the  pain  is  great  and 
the  abscess  has  a  disposition  to  spread,  as  pus  may  be  re-absorbed,  and  opening  a  periosteal 
abscess  renders  bone  exfoliation  more  probable. 

Chronic  ostitis  is  an  affection  most  troublesome  to  treat  with  any  effect,  and  the  same 
means  that  have  been  recommended  for  periostitis  may  be  tried  in  this.  In  a  general 
way,  however,  they  do  little  more  than  give  relief  and  have  but  slight  effect  on  the  pro- 
gress of  the  disease,  it  being  far  to  common  for  a  bone  in  a  state  of  chronic  inflammation 
to  become  necrosed.  When  treated  early,  however,  success  is  not  unfrequent.  When 
the  disease  is  steadily  progressing  and  remedies  appear  to  have  no  influence  on  its  progress, 
the  operation  of  drilling  the  bone  in  one  or  more  points  according  to  the  extent  of  the 
disease,  is  an  operation  to  be  recommended  ;  when  this  fails,  that  of  trephining  may  be 
employed,  for  if  taking  away  a  piece  of  bone  or  drilling  it  does  not  arrest  the  disease, 
which  it  undoubtedly  often  does,  it  at  any  rate  gives  relief  to  local  pain.  Pain  in  endostitis 
or  periostitis  is  due  to  tension  caused  by  pent-up  inflammatory  effusion,  whether  fibrinous, 
purulent,  or  serous,  and  relief  can  only  be  afforded  by  its  removal.  When  a  new  growth, 
cystic  or  otherwise,  occupies  the  centre  of  a  bone,  a  like  pain  is  however  experienced. 
[The  reader  should  refer  to  Mr.  Bryant's  paper  mentioned  above  for  corroborative  testi- 
mony in  regard  to  many  of  these  statements,  which  deserve  the  greater  attention,  since  the 
subject  is  one  often  neglected  by  surgeons.] 

Necrosis 

means  the  death  of  bone,  the  result  of  periostitis  or  endostitis,  and  it  may  be  of  the  shell 
or  compact  tissue,  of  the  inside  or  cancellous  tissue,  or  of  both  combined.  It  may  occur 
idiopathically  without  known  cause,  or  as  the  result  of  fever,  injury  from  sprain,  concus- 
sion, contusion,  fracture,  or  gunshot  wound.  As  a  consequence  of  acute  inflammation, 
bone  may  die  rapidly.  I  have  already  related  a  case  in  which  local  necrosis  of  the  articular 
extremity  of  the  tibia  took  place  in  six  weeks,  and  it  is  well  known  that  phalanges  necrose 
and  exfoliate  in  five  or  six ;  in  fact,  in  acute  necrosis,  a  month  or  six  weeks  is  full  time, 
for  bone  to  die  and  be  thrown  off.  In  the  necrosis  of  the  lower  jaw  from  phosphorus,  the 
same  truth  is  exemplified.  When  a  bone  dies  from  inflammation,  it  does  so  usually  from 
the  acute  form  ;  the  chronic  action  being  shown  in  the  process  of  exfoliation,  i.  e.,  in  the 
separation  of  the  dead  from  the  living  bone;  for  in  this  process,  a  considerable  time  is 
often  expended,  no  definite  period  having  been  hitherto  recognized,  as  its  rapidity  differs 
in  every  case. 

The  process  of  exfoliation  is  a  very  beautiful  one  and  is  the  same  in  bone  as  in  the  soft 
parts,  only  slower.  [The  similarity  between  necrosis  and  gangrene  of  the  soft  parts  must 
be  remembered.    Caries  is  applied  to  ulceration  of  bone.] 

"  When  a  portion  of  bone  is  to  die,"  writes  Holmes  in  an  admirable  article  in  his 
'  System,'  vol.  iii,  "  the  first  phenomena  is  the  cessation  of  circulation  in  it.  This  leaves 
it  hard,  white,  and  sonorous  when  struck.  It  does  not  bleed  when  exposed  or  cut  into, 
and  is  insensible.  Occasionally,  when  the  dead  bone  is  exposed  to  the  air,  and  acted  on 
by  the  presence  of  putrid  pus,  its  color  becomes  nearly  or  quite  black  ;  large  surfaces  of 
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hard,  black,  necrosed  bone  are  sometimes  left  exposed  by  the  sloughing  of  the  skin  over 
the  tibia.  The  dead  bone  at  first  retains  its  connection  to  the  bone  around,  as  well  as  to 
the  periosteum  or  whatever  part  of  the  nutrient  membrane  may  belong  to  it;  but  the  pre- 
sence of  a  dead  part  is  never  long  tolerated  by  the  living  tissues,  and  accordingly  the 
processes  which  are  to  eliminate  it  soon  become  perceptible  in  both  these  structures.  The 
periosteum  or  medullary  membrane,  as  the  case  may  be,  separates  from  the  dead  bone  and 
becomes  inflamed,  a  quantity  of  ossific  deposit  (more  or  less,  according  to  circumstances) 
is  poured  out  between  it  and  the  dead  bone,  and  this  deposit  soon  becomes  converted  into 
new  bone,  forming  a  sheath  [or  involucrum]  over  the  dead  portion,  by  w  hich  the  latter  is 
inclosed  or  invaginated,  as  the  technical  term  is.  The  dead  part  is  now  called  a  sequestrum, 
a  name  only  properly  applied  to  it  when  loose  and  invaginated,  though  often  incorrectly 
used  of  any  piece  of  dead  bone.  While  this  sheath  is  being  formed  from  the  membrane 
coating  the  dead  bone,  changes  are  going  on  in  the  living  bone  to  which  it  wTas  attached. 
When  the  latter  has  been  previously  diseased,  i.  e.,  when  the  necrosis  has  been  of  inflam- 
matory origin,  the  inflammatory  deposit  which  surrounds  the  sequestrum  softens,  pus  is 
formed,  and  a  groove  of  ulceration  [or  caries]  is  produced  at  the  expense  of  the  circle 
of  inflamed  bone  which  forms  the  margin  of  the  sequestrum.  If  the  surrounding  bone 
has  been  previously  healthy  the  sequestrum  acts  as  an  irritant  upon  it,  setting  up  first  in- 
flammation and  thickening  to  a  variable  distance,  and  then  ulceration.  Thus  a  groove  is 
traced  around  the  sequestrum,  and  the  formation  of  the  groove  is  accompanied  by  sup- 
puration, '  the  pus  containing  much  earthy  matter  from  the  disintegrated  tissue,  B.  B. 
Cooper  stating  2^  per  cent,  of  phosphate  of  lime.'  The  pus  formed  in  the  neighborhood 
of  the  dead  parts  make  its  way  to  the  nearest  surface,  and  in  so  doing  interrupts  the  forma- 
tion of  the  periosteal  sheath,  leaving  sinuses  or  cloacce,  passing  through  this  sheath  from  the 
sequestrum  to  the  surface  of  the  body,  or  sometimes  into  a  neighboring  joint  or  serous 
cavity.  The  presence  of  such  sinuses  leading  through  the  shell  of  bone  to  hard,  smooth, 
sonorous  bone  at  the  bottom  of  the  cavity  is  the  distinguishing  mark  of  necrosis"  (Fig. 
656). 

[The  student  is  often  confused  by  these  names  ;  let  him  remember  that  in  bone-inflam- 
mation the  process  is  the  same  in  kind  as  in  inflammation  of  the  soft  parts,  and  that  the 
terms  correspond  as  follows  :  necrosis  with  mortification,  caries  with  ulceration,  seques- 
trum with  slough,  cloaca?  with  sinuses.] 

Where  the  periosteum  has  been  destroyed,  no  investing  sheath  of  bone  will  exist  to 
interfere  with  the  separation  and  casting  off  of  the  sequestrum  (Fig.  657)  ;  where  it  is 
nearly  perfect,  the  shell  of  new  bone  will  be  complete  (Fig.  655).  Under  these  circum- 
stances, the  casing  thickens  and  becomes  dense.  To  reach  the  sequestrum  in  the  thigh, 
I  have  cut  through  a  bony  sheath  upwards  of  an  inch  in  thickness.  The  subperiosteal 
sheath  is  never  seen  in  necrosis  of  the  skull  or  in  short  cancellous  bones. 

The  whole  shaft,  or  any  portion  of  a  long  bone  may  become  necrosed,  the  epiphyses 
often  saving  the  joints  (Fig.  657);  but  as  a  rule  some  portion  of  the  shaft  remains 
attached  to  one  or  other  of  the  epiphyses.  Occasionally  the  epiphyses  themselves  are 
the  seat  of  necrosis.  In  the  tarsal  bones  during  infant  life,  the  ossific  centre  of  the  bones 
may  die  and  exfoliate.  There  is  also  good  reason  to  believe  that  necrosis  of  the  shaft  of 
a  bone  often  originates  after  a  sprain  or  injury,  from  inflammation  in  the  epiphysial  carti- 
lage connecting  it  with  the  epiphysis. 

The  amount  of  thickening  around  the  sequestrum  depends  much  upon  the  extent  of 
new  bone  poured  out  by  the  periosteum  and  the  duration  of  the  process;  its  density  also 
turns  upon  the  lengtli  of  time  the  sequestrum  has  been  invaginated,  and  the  character  of 
the  inflammation.  The  bony  shell  in  its  early  condition  is  soft  and  readily  cut,  broken 
down,  or  peeled  off;  in  its  later  stages  it  becomes  almost  as  hard  as  ivory,  and  is  most 
difficult  to  cut. 

When  the  cloaca?  of  the  bone  case  are  large  and  fortunately  placed  towards  the  end  of 
the  sequestrum,  natural  efforts  may  be  sufficient  of  themselves  to  get  rid  of  the  foreign 
body,  the  granulations  filling  the  cavity  gradually  pressing  upon  the  dead  bone,  and  me- 
chanically extruding  it  from  its  bed.    In  this 

way,  large  masses   of   bone  are  sometimes  Fig.  662. 

discharged  by  natural  processes.  After  ampu- 
tation, "this  result  is  frequently  seen.  Some 
years  ago,  I  saw  with  Mr.  Cock  and  Dr. 
Iliff,  of  Kennington,  a  case  in  which  the  upper 
part  of  the  shaft  of  the  humerus  which  had      rjpper  half  of  the  shaft  of  the  humerus  thro^ff 

Separated  at  its  upper  epiphysis,  was  gradually     at  its  junction  with  the  upper  epiphysis  by  natural 

pressed  out  from  below  through  the  deltoid    processes.  Prep.  iich60. 
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muscle  and  projected  outside  the  acromion  process  for  about  an  inch;  Mr.  Cock  had  only 
to  complete  the  process  which  nature  had  so  well  commenced,  and  draw  out  the  bone, 
which  was  four  inches  long  (Fig.  6G2). 

Every  surgeon  is  familiar  with  a  somewhat  similar  act  in  other  cases  where  large  pieces 
of  hone,  and  far  more  frequently  small  ones,  are  sometimes  discharged  by  natural  processes  ; 
but  such  successful  natural  efforts  are  rare  in  comparison  with  the  failures,  surgical  art 
being  demanded,  as  a  rule,  to  assist  in  a  cure. 

When  the  dead  bone  has  been  shed,  the  sequestrum  extruded  by  natural  efforts  or 
removed  by  surgical  skill,  the  bone  granulates  and  thus  heals.  When  this  process  takes 
place  upon  its  surface,  the  steps  are  very  visible,  and  when  the  sequestrum  lias  been 
removed  from  a  cavity,  the  same  process  goes  on,  but  with  it  another  acts  with  equal 
force,  and  that  is  the  gradual  contraction  of  the  periosteal  shell  of  new  bone  that  surrounds 
the  sequestrum.  A  bone  in  this  way  is  re-formed  and  repaired.  [Dr.  Shrady,  of  New 
York,  has  reported  a  remarkable  case  in  which  there  was  reproduction  of  the  shaft  of  the 
humerus  after  excision  for  acute  necrosis.  His  paper,  contained  in  the  '  Medical  Record,' 
April  24,  1880,  gives  a  good  bibliography  of  the  subject.  Dr.  McEwen,  of  Scotland, 
has  transplanted,1  with  considerable  success,  small  pieces  of  bone  to  hasten  reproduction. 
He  placed  the  fragments  of  osseous  tissue  in  the  gap,  left  after  subperiosteal  sequestrotomy, 
where  reproduction  was  not  complete.] 

Treatment  When  the  presence  of  dead  bone  has  been  made  out,  its  removal  is  the 

only  sound  practice,  since  the  longer  it  is  left  in  its  cavity,  the  thicker  and  denser  will 
become  the  periosteal  bony  sheath,  consequently  the  probabilities  of  a  natural  cure  are 
lessened,  and  the  difficulties  of  a  surgical  operation  greatly  increased.  The  sequestrum, 
however,  cannot  be  taken  away  until  it  has  been  thrown  off  or  loosened  from  the  living 
tissues;  although  as  soon  as  this  result  has  been  effected,  the  sooner  the  operation  for  its 
removal  is  performed  the  better.  To  interfere  too  soon  before  this  process  has  been  com- 
pleted is  sometimes  injurious,  and  always  futile;  to  wait  too  long  is  simply  to  add  to  the 
difficulties  of  the  case  and  to  postpone  recovery.  Bones  that  are  not  loose  may,  however, 
often  be  detached  by  a  good  twist  with  a  pair  of  forceps,  or  raised  by  an  elevator. 

When  the  dead  bone  is  found  to  be  loose  by  means  of  a  probe,  by  being  made  to  move 
in  its  sheath,  there  should  be  no  hesitation  on  the  part  of  the  surgeon  as  to  interfering  ; 
though  when  this  movement  cannot  be  made  out,  the  same  treatment  may  be  justifiable, 
as  the  sequestrum  may  be  so  tightly  impacted  or  shut  in  by  granulations,  as  to  be  im- 
movable though  still  separated.  Under  these  circumstances,  the  history  of  the  case  and 
more  particularly  the  duration  of  the  disease  will  be  of  great  help  as  a  fruide,  for  if  many 
months  have  passed  since  the  inflammation  that  killed  the  bone  set  in,  the  probabilities  of 
the  sequestrum  being  loose  are  great,  as  most  sequestra  are  shed  in  four,  five,  to  ten 
months.  I  have  seen  a  sequestrum  in  acute  disease  thrown  off  in  six  weeks,  and  have 
removed  a  large  portion  of  the  shaft  of  the  tibia  three  months  after  the  first  onset  of  the 
symptoms ;  while,  on  the  other  hand,  the  dead  bone  may  be  found  fixed  at  a  far  more 
distant  date  than  that  named.  All  know  that  a  necrosed  phalanx  is  generally  loose  and 
ready  for  removal  at  the  end  of  five  weeks,  and  in  most  cases  the  surgeon  is  justified  in 
performing  the  operation  for  necrosis  (sequestrotomy)  within  the  year.  English  surgeons, 
as  a  rule,  are  disposed  to  wait  till  the  evidence  of  the  sequestrum  being  quite  loose  is 
clearly  marked  ;  whilst  many  Continental  surgeons,  and  particularly  the  Germans,  excise 
diseased  bone  within  three  months  of  the  first  manifestation  of  disease,  by  what  is  called 
a  sub-periosteal  operation,  that  is,  the  peeling  off  of  the  periosteum,  and  the  resection  of 
the  shaft  of  inflamed,  dying,  or  dead  bone.  But  in  doing  this,  as  nature  has  not  yet  indi- 
cated the  limit  to  the  disease,  nor  sepai'ated  the  dead  from  the  living  bone,  much  ii  1 

bone  must  of  necessity  be  often  removed  with  the  diseased,  or  much  of  the  diseased  bone 
left  behind,  both  of  which  are  undesirable  objects.  In  English  practice  the  cure  is  post- 
poned and  the  difficulties  of  the  operation  are  increased.  In  the  Continental  more  may 
be  done  by  operative  interference  than  is  needed  or  less  than  is  required,  the  new  forma- 
tion of  bone  by  the  periosteum  at  the  same  time  being  necessarily  interfered  with. 

The  best  practice,  probably,  is  to  be  found  between  the  two,  and  that  is,  surgical  inter- 
ference about  three  to  six  months  after  the  first  appearance  of  symptoms  ;  in  acute  disease, 
and  in  small  and  narrow  bones  early,  but  in  chronic  disease,  and  in  large  and  thick  bones 
late  interference. 


['  1  British  Medical  Journal,'  1880,  i,  p.  364.] 
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The  Operation  of  Sequestrotomy. 

There  is  no  operation  in  surgery  more  satisfactory  than  this,  as  it  is  usually  unattended 
with  danger  and  followed  by  complete  success.  In  many  cases  it  is  simple,  while  in 
others  it  is  complicated,  the  ingenuity  of  the  surgeon  being  often  taxed  to  devise  means 
to  carry  out  the  object  in  view,  viz.,  the  removal  of  the  sequestrum.  Taking  as  a  type  of 
the  affection,  the  tibia  in  which  the  whole  shaft  or  diaphysis  is  the  seat  of  mischief,  many 
cloaca?,  or  fistula?,  leading  down  to  the  dead  bone  through  the  periosteal  bony  case  will 
probably  be  present,  as  is  shown  in  Fig.  6G1  ;  and  with  a  probe  introduced  through  an 
opening  at  one  end  and  a  second  at  the  other,  the  surgeon  may  make  his  incision  between 
the  two  down  to  the  bone — that  is,  down  to  the  new  case  of  bone  that  envelops  the  old — 
and  having  done  this  he  may  peel  back  the  periosteum  with  a  raspiratory  or  periosteal 
retractor,  cut  through  the  new  bone  that  prevents  the  dead  from  being  seized,  by  means 
of  forceps  or  chisel,  and  thus  expose  the  necrosed  shaft.  The  dead  pieces  may  then  be 
seized  by  a  pair  of  sequestrum  forceps,  and,  where  practicable,  withdrawn.  Should  it  be 
too  long  to  extract  through  the  wound,  or  should  the  opening  in  the  bony  case  correspond 
to  its  centre,  the  sequestrum  may  be  divided  with  a  pair  of  cutting  forceps,  and  its  two 


Fig.  663. 


Instruments  used  in  sequestrotomy. 


halves  separately  removed.  At  times  a  good  elevator  is  of  use  to  raise  the  sequestrum 
from  its  bed,  or  to  prize  it  from  its  attachment.  Occasionally  a  good  deal  of  the  new 
casing  of  bone  requires  removal  before  the  surgeon  can  get  at  the  dead  portion  ;  and  in 
the  femur  where  the  whole  shaft  is  necrosed,  the  upper  part  being  larger  than  the  lower, 
it  may  be  necessary  to  chisel  off  or  remove  nearly  the  whole  surface  of  the  new  shell  of 
bone  to  admit  of  the  removal  of  the  sequestrum,  it  being  impossible  to  withdraw  through 
the  lower  orifice  a  piece  of  bone  of  larger  diameter.  In  one  case,  the  simple  enlargement 
of  one  of  the  cloacae  may  be  sufficient  to  enable  the  surgeon  to  seize  and  remove  the  bone; 
while  in  another,  it  is  necessary  to  lay  two  or  more  cloaca?  into  one.  The  operation 
should  be  done  with  as  little  interference  with  the  soft  parts  and  bony  sheath  as  possible. 
The  object  having  been  obtained,  the  parts  have  only  to  be  kept  clean,  raised,  and  left 
alone  to  fill  up  and  heal,  when  a  good  recovery  will  generally  follow.  The  instruments 
employed  for  sequestrotomy  are  illustrated  in  Fig.  663.  In  all  cases,  Esmarch's  elastic 
[bandage  and]  tourniquet  should  be  employed  to  prevent  hemorrhage  [and  enable  the 
operator  to  determine  the  condition  of  the  parts]. 

When  the  whole  shaft  of  a  bone  has  been  removed  in  early  life,  some  shortening  of  the 
new  bone  or  arrest  of  growth  may  be  looked  for,  and  in  the  case  (Fig.  664)  such  a  result 
took  place.  The  drawing  was  taken  from  a  young  woman,  set.  25,  from  whom,  fourteen 
years  before,  I  removed  the  whole  shaft  of  the  tibia.    The  bowing  of  the  limb  was  due 
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Arrest  of  growth 
of  tibia  after  re- 
moval of  dead  shaft 
fourteen  years  be- 
fore. 


Fig.  G64.         to  the  bending  of  the  fibula,  which  had  grown  naturally  and  bent  to 
adapt  itself  to  the  shortened  tibia. 

When  the  sequestrum  cannot  be  raised  from  its  bed,  it  had  better  be 
left  alone,  the  opening  made  not  being  lost,  as  through  it  the  sequestrum 
may  subsequently  be  taken  away  or  expelled  naturally. 

Dead  bone,  the  result  of  periosteal  disease,  that  is  not  covered  in  by 
new  bone,  readily  exfoliates,  and  rarely  requires  more  than  its  simple 
removal  by  forceps,  the  soft  parts  covering  it  being  divided  ;  in  this  way, 
large  portions  of  the  skull  may  be  removed.  I  have  taken  away  nearly 
half  the  frontal  bone  in  a  child,  and  also  in  an  adult,  after  syphilitic  peri- 
ostitis, large  portions  of  all  the  cranial  bones  forming  the  vault.  In 
one  case,  large  portions  of  the  parietal,  occipital,  and  frontal  bones  were 
removed. 

When  after  necrosis  of  a  bone  the  sequestrum  presses  upon  an  artery, 
fatal  hemorrhage  may  ensue.  Thus,  Poland  has  recorded  ('  Guy's  Hosp. 
Rep.')  three  cases  where  such  a  result  took  place  in  necrosis  of  the 
femur,  the  popliteal  artery  in  each  having  been  wounded.  Holmes  has 
also  recorded  a  case  where  a  fatal  hemorrhage  from  the  lingual  artery 
followed  disease  of  the  jaw,  and  from  the  aorta  in  caries  of  the  spine. 
A  preparation  in  the  Guy's  Museum  (124330)  also  shows  a  piece  of  ne- 
crosed tibia  that  perforated  the  anterior  tibial  artery  and  set  up  hemor- 
rhage, necessitating  the  application  of  a  ligature  to  the  femoral  artery. 
When  necrosis  occurs  in  a  joint,  profuse  suppuration  and  disorganization  must  ensue. 
Where  this  does  not  prove  fatal  and  repair  goes  on,  recovery  may  be  prevented  by  the 
presence  of  diseased  bone ;  and  when  this  can  be  detected  its  removal  is  the  best  practice. 
I  have  done  this  in  the  knee  in  three  cases,  and  in  the  hip,  ankle,  shoulder,  and  elbow- 
joints  with  good  result,  having  in  all  removed  large  pieces  of  dead  bone  through  a  suffi- 
ciently large  incision.  ('  Lancet,'  Feb.  6,  1875.) 

Such  cases  as  these  must  be  looked  upon  as  cases  of  necrosis,  the  joint  having  lost  its 
special  features  by  previous  disease. 

Necrosis  of  the  carpal  and  tarsal  bones  is  a  common  affection,  for  these  bones  die  like 
the  flat  bones,  no  new  sheath  of  bone  preventing  their  exfoliation  or  removal.  They  may 
be  treated  freely,  such  incisions  being  made  as  will  allow  of  their  removal.  The  os  calcis 
is  the  bone  most  commonly  affected,  and  I  have  removed  a  large  portion  of  it  on  many 
occasions  with  complete  success.  The  epiphysis  of  the  heel  is  not  rarely  affected.  The 
scaphoid  is  sometimes  involved,  even  at  a  very  early  period.  The  cuneiform  and  cuboid, 
separately  or  together,  are  also  found  diseased.  Not  long  ago,  I  removed  from  a  boy's 
foot  by  two  incisions,  the  whole  row  of  these  bones,  and  an  excellent  foot  was  left — so 
good,  indeed,  that  it  was  difficult  to  believe  that  so  much  bone  had  been  taken  away 
(Fig.  625).  The  same  may  be  said  of  the  carpal  bones.  Indeed,  in  these  cases  true  con- 
servative surgery  is  of  great  value.  The  removal  of  dead  bone,  however  extensive,  is  a 
very  safe  operation,  and  followed  by  results  which  are  often  startling  by  their  success. 
There  is  no  limit  to  the  removal  of  necrosed  bone,  wherever  found,  nor  to  the  amount  of 
natural  repair.  To  amputate  a  limb,  foot,  or  hand,  for  necrosed  bone  until  the  surgeon 
has  proved  that  the  removal  of  the  diseased  part  is  impossible,  or  the  simple  removal 
proved  unsuccessful,  is  scarcely  a  justifiable  proceeding. 

To  gouge  away  bone  that  is  inflamed  and  not  dead,  or  to  excise  inflamed  bone  that 
may  undergo  repair,  is  a  proceeding  which  is  practically  bad  and  scientifically  unreason- 
able; for  all  bone  that  is  not  dead  is  reparable,  and  to  interfere  with  it  mechanically  is 
bad  surgery. 

The  great  success  of  the  operation  for  necrosis  (sequestrotomy)  is  unquestionably  due 
to  the  introduction  of  anaesthetics.  Prior  to  their  introduction  the  operation  was  difficult 
and  dangerous,  indeed,  it  was  rarely  performed,  amputation  having  been  too  often  sub- 
stituted. 


Caries. 

No  word  in  surgery  has  been  used  with  greater  carelessness  and  with  a  greater  variety 
of  meanings  than  caries,  nor  is  there  one  that  conveys  now  a  less  definite  idea.  In  this 
section  it  will  be  applied  to  an  unhealthy  inflammation  of  bone,  chiefly  of  cancellous  bone. 
When  superficial,  it  is  often  associated  with  ulcerative  or  molecular  death,  wdien  deeply 
placed  or  central,  with  necrosis  or  suppuration,  and  may  or  may  not  be  associated  with 
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syphilis  or  struma.  It  is  pathologically  remediable  and  reparable,  and  whenever  found  is 
mixed  up  with  reparative  processes.  In  patients  of  feeble  power  and  some  constitutional 
cachexia,  or  where  the  disease  is  very  extensive,  it  may,  however,  clinically  be  incurable, 
and  thus  require  surgical  interference.  Nevertheless,  in  its  nature  it  is  inflammatory, 
and  should  be  looked  upon  as  a  curable  affection,  depending  more  upon  constitutional  than 
local  causes.    In  this  respect  differing  from  necrosis. 

A  bone  is  said  to  be  carious  on  its  surface  when  being  exposed  it  presents  an  irregular 
and  worm-eaten  appearance,  and  is  suppurating,  and  the  sore  throws  off  a  serous,  more  or 
less  offensive,  purulent  discharge,  which  contains  excess  of  phosphate  of  lime,  mixed  with 
small  fragments  of  bone  tissue.  This  affection  is  generally  associated  with  an  ulcer  or 
open  sore  of  the  skin  over  the  parts,  and  more  or  less  thickening  of  the  periosteum  and 
bone  around  and  beneath  the  diseased  portion.  It  is  always  vascular,  and  readily  bleeds 
on  being  touched.  It  is  occasionally  painful.  At  times  the  bone  is  soft  and  yields  to  the 
pressure  of  the  probe;  in  other  cases  it  is  hard.  When  it  attacks  the  articular  surface  of 
a  bone  it  often  forms  pits  with  sharp  well-defined  edges,  and  under  these  circumstances  has 
been  looked  upon  as  scrofulous,  but  with  what  amount  of  truth  it  is  difficult  to  say.  When 
it  is  associated  with  syphilis  it  follows  the  suppuration  of  a  node.  At  times  it  is  compli- 
cated with  the  tubercular  thickening  of  the  surface  of  the  bone  itself,  or  with  what  Paget 
has  described  as  annular  ulcers,  in  which  a  spot  of  ulceration  is  seen  which  goes  on  to 
form  a  circular  trench  round  a  worm-eaten  surface.  This  trench  increases  in  width  and 
depth,  and  at  last  loosens  a  sequestrum,  which  separates  and  leaves  a  circular  depression. 
In  bones  of  the  skull  this  ulcer  may  involve  one  or  both  tables.  This  ulcer  may  subse- 
quently heal,  leaving  a  permanent  depression.  "Caries,"  in  fact,  is  inflammation  and 
ulceration  of  bone,  "necrosis"  is  its  death  en  masse. 

A  bone  carious  in  its  interior  is  vascular,  although  softened  sometimes  almost  to  rotten- 
ness, and  easily  breaks  down  ;  it  discharges  often  a  thin,  sanguineous,  fetid,  semi-purulent 
fluid,  which  contains  fragments  and  elements  of  bone  ;  abscesses  which  generally  commu- 
nicate externally  through  the  soft  parts  often  coexist  in  and  about  the  bone,  and  are 
occasionally  combined  with  necrosis.  In  the  spine,  where  it  is  the  more  commonly  met 
with,  it  is  often  unassociated  with  any  external  suppuration  or  discharge,  though  the 
bone  with  the  intervertebral  substance  softens  down  and  undergoes  extensive  molecular 
death;  much  loss  of  bone  taking  place,  the  particles  being  apparently  reabsorbed  and 
carried  away,  and  complete  recovery  following  without  any  external  discharge.  Around 
the  inflamed  or  carious  bone  the  cancellous  tissue  is  generally  infiltrated  with  more  or  less 
organizable  inflammatory  lymph,  the  character  of  which  depends  much  upon  the  charac- 
ter of  the  inflammation.  In  feeble  and  strumous  subjects,  the  fluid  will  be  of  a  serous, 
oily,  and  non-plastic  kind  ('  Black  on  Tuberculous  Bone,'  Edin.,  1859),  the  cancellous 
bone  becoming  more  cellular  and  lighter.  In  more  healthy  types,  the  effusion  will  be 
plastic  and  organizable,  the  bone  becoming  more  compact.  In  one  case  no  consolidation 
of  the  surrounding  bone  will  be  present,  while  in  another,  condensation  of  the  bone  to  a 
greater  or  less  extent  will  be  found. 

Under  all  circumstances  the  nature  of  the  inflammatory  action  turns  much  upon  the 
constitutional  power  of  the  patient ;  the  disease  tending  in  strumous  and  feeble  subjects 
to  widen  but  not  to  repair,  while  in  more  healthy  subjects  it  inclines  to  a  local  action  and 
recovery. 

In  rare  examples,  genuine  tubercle  may  coexist  with  the  inflammation. 

Treatment. — Looking  upon  caries  as  an  inflammatory  affection  and  consequently  as 
curable,  it  is  to  be  treated  on  somewhat  similar  principles  to  inflammation  of  other  parts. 
When  the  general  powers  of  the  patient  are  feeble,  they  ought  to  be  stimulated  by  tonic 
medicine  and  regimen;  local  pain  to  be  soothed  and  torpid  action  stimulated,  but  all 
mechanical  and  surgical  interference  should  be  avoided,  except  for  the  removal  of  dead 
bone.  [Anti-syphilitic  remedies  should  not  be  forgotten  in  proper  cases.]  In  superficial 
or  periosteal  caries  or  ulceration,  when  rest,  elevation,  soothing  or  possibly  stimulating 
applications  with  tonics  fail  to  induce  a  healthy  reparative  action,  local  stimulants  are 
sometimes  of  use,  and  the  application  of  such  mineral  acids  as  the  nitric  or  sulphuric, 
strong  or  diluted,  has  often  a  beneficial  action.  Pollock  speaks  highly  of  the  value  of 
sulphuric  acid,  at  first  diluted  with  equal  parts  of  water  and  subsequently  pure,  the  acid 
destroying  the  diseased  bone  to  which  it  is  applied,  and  setting  up  a  more  healthy  action 
in  the  parts  beneath,  thus  hastening  recovery.  Boinet  advocates  the  use  of  iodine,  at  first 
diluted  and  then  strong  ;  others  recommend  phosphoric  acid.  Dr.  Fitzpatrick  applies  the 
Vienna  paste  or  potassa  cum  calce  to  the  surface  of  the  inflamed  bone,  as  well  as  to  its 
deeper  parts  after  puncturing  them.    The  actual  or  galvanic  cautery  has  also  been  em- 
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ployed,  and  in  superficial  caries  seems  to  be  valuable.  In  deep-seated  or  endosteal  caries, 
some  speak  highly  of  operative  interference,  either  by  the  gouging  out  of  the  diseased  tis- 
sue or  excision  of  the  inflamed  or  carious  bone  ;  but  I  allude  to  this  treatment  only  to 
condemn  it,  since  I  believe  it  to  be  both  unnecessary  and  injurious.  It  is  unnecessary,  as 
in  the  majority  of  cases  recovery  can  be  secured  without  it;  it  is  injurious,  since  gouging, 
as  a  rule,  adds  to  the  irritation,  and  thus  tends  to  spread  the  disease,  and  often  excites 
more  general  inflammation  in  the  bone  or  endosteum. 

Excision  of  the  diseased  bone  is  not  an  operation  that  can  be  highly  recommended ; 
yet  it  may  be  done,  doubtless,  with  success,  as  in  the  tarsus,  and  many  an  inflamed  or 
carious  os  calcis  has  been  successfully  excised.  There  is,  however,  a  strong  question  as 
to  the  necessity  of  the  operation.  When  the  bone  dies,  the  necrosed  bone  may  and  should 
be  removed,  but  in  all  other  conditions,  it  is  reparable  under  constitutional  treatment  and 
local  applications.  Surgeons  who  interfere  surgically  with  carious  bones  usually  prefer 
excision  to  any  partial  operation.  Superficial  or  periosteal  caries  may  be  regarded  and 
treated  as  an  indolent  ulcer  in  other  parts,  the  repair  being  more  chronic  in  bones  than  in 
soft  tissues,  and  deep-seated  caries  or  inflammation  may  be  also  considered  much  in  the 
same,  light.  When  syphilis  complicates  the  case,  iodine  in  full  doses,  in  one  of  its  forms, 
and  as  a  local  application,  is  of  great  use,  combined  with  any  tonic  that  may  appear  to 
be  needed. 

TUMORS  0¥  BONE. 

Tumors  of  bone  vary  but  little  in  their  pathology  from  tumors  of  other  parts,  and  what- 
ever differences  exist,  arise  from  the  peculiarity  of  the  tissue  in  or  around  which  they 
grow.  Tumors  of  bone,  as  of  soft  parts,  partake  of  the  nature  of  the  tissue  in  which  they 
are  developed;  thus,  a  tumor  that  in  a  fibrous  organ  would  be  more  or  less  fibrous, 
when  originating  in  or  upon  a  bone  is  mixed  with  bone,  and  a  carcinomatous  tumor  of 
soft  parts  becomes  a  malignant  osteoid  cancer  of  a  bone.  In  addition  to  these,  there  are 
special  tumors  known  as  the  myeloid,  and  the  cartilaginous. 

Excluding,  therefore,  enlargements  of  bone  due  to  inflammation,  there  are  bony  out- 
growths or  exostoses,  cartilaginous  and  myeloid  tumors,  all  being,  as  a  rule,  of  an  inno- 
cent nature.  There  are  the  osteo-sarcomatous  tumors,  or  fibrous  tumors  of  bone,  including 
those  that  have  a  periosteal  as  well  as  an  osteal  origin,  the  fibrous  and  osseous  elements 
predominating  in  various  degrees;  and,  lastly,  there  are  the  malignant  tumors  of  bone, 
whether  of  the  soft  or  the  hard  kind,  osseous  matter  being  mixed  up  largely  with  both; 
the  disease  acquiring  the  name  of  osteoid  cancer  when  the  bony  elements  predominate. 
These  tumors  grow  from  the  periosteum  as  well  as  from  the  bone. 

Exostoses  may  grow  from  almost  every  bone;  from  the  cranium  inside  and  out,  as 
well  as  from  the  bones  of  the  trunk  and  extremities.    Those  of  the  cranium  are  usually 


Fig.  665.  Fig.  666. 


very  dense  and  of  ivory-like  hardness;  indeed  they  are  often  called  ivory  exostoses,  and 
sometimes  are  so  hard  that  they  cannot  be  removed.  They  may  have  broad  bases,  but  at 
times  are  pedunculated,  and  in  singular  examples  they  occur  as  loose  growths;  these 
latter  have  generally  occurred  in  the  frontal  sinus  and  should  be  described  as  enostoses. 
Mr.  Hilton  has  recorded  an  interesting  case  ('  Guy's  Rep.,'  vol.  i),  in  which  such  a  bony 
tumor,  of  twenty-three  years'  standing  (Fig.  666),  fell  out  of  a  large  cavity  in  the  supe- 
rior maxillary  bone  (Fig.  60f>).    The  man  in  1865,  thirty  years  after  the  operation,  was 
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well,  although  disfigured  by  the  hole  in  which  the  tumor  had  rested  ;  and  in  a  former 
page  (page  556)  I  have  recorded  a  case  of  the  same  affection  and  figured  it  (Figs. 
337-8).  These  hony  growths  are  more  common  ahout  the  orbit  and  air-cells  of  the  head 
than  elsewhere.  True  ivory  exostoses  of  these  parts  do,  however,  occur,  and  at  times 
attain  a  large  size.  Birkett  has  related  ('  Guy's  Rep.,'  18G8)  such  a  case  of  Dr.  V. 
Brun's,  in  which  an  ivory  tumor  of  seventy-four  years'  existence,  weighing  ten  pounds, 
grew  from  the  occipital  bone  of  a  man,  a?t.  80.  Exostoses  from  the  jaws,  or  rather 
alveoli,  are  often  called  "epulis."  [Epulis  is  often  applied  to  fibrous  and  sarcomatous 
tumors  of  the  alveolar  process.    The  name  should  be  discarded.] 

Exostoses  on  the  extremities  are  not  uncommon  and  are  apt  to  spring  from  the  point  of 
junction  of  the  shaft  with  the  epiphysis  (Virchow  considering  this  as  the  usual  seat),  and 
at  the  attachment  of  muscles.  They  are  mostly  outgrowths  of  bone  capped  with  cartilage 
hy  which  they  grow  (Fig.  667)  ;  exostoses,  however,  of  long  standing  have  an  osseous 
shell.  They  have  at  times  broad  bases,  but  more  frequently  narrow  peduncles.  They 
are  often  curved  or  crested,  assuming  odd  shapes,  and  may  grow  to  a  large  size.  In 
exceptional  instances,  they  may  die  or  necrose  without  any  known  cause,  and  as  a  result 
of  accident  they  may  be  broken  from  their  attachment.  I  have  seen  this  in  an  outgrowth 
from  the  femur  of  a  girl,  a  t.  12,  who  received  a  kick  from  a  donkey  ;  and,  in  a  second 
case,  a  patient  of  Mr.  Birkett's,  with  an  exostosis  of  the  tibia.    When  broken  off  from 


Fig.  667. 


Fig.  668. 


Exostosis  of  the  femur. 


Periosteal  exostosis.    Prep.  1114s0,  Guy's  Hosp.  Mas. 


their  bony  attachments  they  may  in  exceptional  in- 
stances wither,  but,  as  a  rule,  they  will  again  adhere. 
In  a  patient  of  Mr.  Maunder,  in  whom  an  exostosis  of 
■the  femur  was  subcutaneously  separated  from  the  bone, 
adhesion  took  place,  although  at  a  better  angle.  At 
times,  exostoses  are  multiple.  In  a  girl,  set.  16,  I  found 
exostoses  of  different  sizes  on  both  tibia?  and  both  hands,  one  humerus,  one  radius,  and 
ilium  ;  and  in  two  patients,  9  and  16  years  of  age,  respectively,  five  bones  were  so 
affected. 

Some  exostoses  have  a  periosteal  origin,  the  result  o'*  organized  inflammatory  products  ; 
when  they  are  usually  diffused.  Fig.  668  shows  this  well,  and  was  taken  from  a 
patient  of  my  father's,  the  late  Mr.  T.  E.  Bryant. 

Ungual  exostoses  deserve  a  special  notice,  since  they  are  even  now  too  often 
mistaken  for  what  is  called  an  ingrowing  toe-nail.  They  are  generally  found  on  the 
distal  phalanx  of  the  great  toe  (Fig.  63,  page  1  18),  but  Prep.  1287,  Guv's  .Museum, 
shows  a  specimen  from  the  little  toe,  and  I  have  had  under  my  care  two  cases  in  which 
an  exostoses  grew  from  the  ungual  phalanx  of  the  thumb,  and  one  in  which  it  was 
attached  to  the  index-finger.  Liston,  in  1825,  first  drew  attention  to  the  nature  of 
these  cases. 

The  osteophytes  and  the  outgrowths  of  osteo-arthritis  are  not  classed  amongst  the 
exostoses. 

Treatm  kn't  "When  surgical  interference  is  called  for,  nothing  but  the  removal  of 

these  growths  can  be  entertained,  their  bases  being  well  levelled  down  to  the  bone  or 
even  scooped  out.  When,  however,  they  are  placed  near  joints,  this  practice  should  be 
well  considered.  In  a  case  in  which  an  exostosis  projected  from  the  inner  condyle  of  the 
knee  I  divided  its  base  subcutaneously  with  a  chisel,  and  pressed  it  back  into  the  popli- 
teal space,  where  it  remained  without  giving  trouble.  In  cranial  exostosis,  this  operation 
may  not  only  be  difficult,  but  impossible  ;  still  the  attempt,  wherever  it  can,  should  be 
made,  for  many  successful  attempts  have  ended  in  procuring  the  death  of  the  exostosis 
and  its  subsequent  exfoliation.  In  such  a  case,  treated  by  Mr.  Cock,  where  the  removal 
of  the  whole  from  the  orbit  was  impossible  from  its  hardness,  a  part  was  removed,  and 
what  remained  subsequently  died  and  sloughed  out. 

Intra-cranial  exostoses  are  rarely  made  out  during  life,  and  are  at  times  associated  with 
epilepsy. 
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Tlie  following  analysis  of  120  cases  of  exostoses  will  show  the  seat  of  these  growths, 
45  were  tabulated  by  my  colleague,  Mr.  Birkett,  in  *  Guy's  Reports  ;'  and  the  remainder 
are  from  my  private  notes.    Cases  of  epulis  are  excluded. 


Frontal  bone 

3 

Clavicle 

3 

Tibia  .... 

.  18 

Upper  jaw 

1 

Humerus  . 

15 

Fibula  .... 

.  4 

Lower  jaw 

3 

Ulna 

1 

Patella 

.  1 

Bodies  of  cervical  vertebra? 

1 

Radius  . 

2 

Tarsal  bone  . 

.  1 

Sacrum  . 

1 

Fingers 

5 

Metatarsal  . 

.  1 

Ribs  . 

3 

Ungual  phalanx  of  thumb 

2 

Ungual  phalanx  of  great 

Ilium          .       .       .  . 

1 

Femur 

18 

toe    .       .       .  > 

.  25 

Scapula      .       .       .  . 

10 

Sole  of  foot  . 

.  1 

Three  of  the  cases  tabulated  were  examples  of  multiple  exostosis  ;  when  the  radius  was 
affected,  it  was  in  common  with  other  bones. 

Enchondromatous  or  cartilaginous  tumors  of  bone  are  most  commonly  met  with  in 
the  phalanges  and  metacarpal  bones.  They  are,  however,  seen  surrounding  bones  having 
a  periosteal  origin,  or  growing  from  the  bones  of  the  upper  jaw.  A  remarkable  instance 
of  this  has  been  recorded  in  Chapter  XIII,  and  figured  in  Fig.  245.  It  would  appear  that 
such  cartilaginous  tumors  are  more  prone  to  attack  the  scapula  than  any  other  bones,  and 
I  have  seen  several  such  cases.  Mr.  Birkett  has  recorded  and  figured  a  fine  specimen  in 
the  '  Guy's  Reports,'  1866. 

Fig.  669.  Fio.  670. 


Enchondroma  of  pelvis.  Enchondromatous  tumors.    From  a  model  in  the 

Guy's  Museum. 

The  bones  of  the  pelvis  are  at  times  the  seat  of  such  growths.  I  have  the  records  of  a 
remarkable  instance  in  which  the  pelvic  surface  of  the  ilium  was  the  seat  of  the  affection, 
and  of  another  in  which  a  middle-aged  woman  had  an  enormous  cartilaginous  outgrowth, 
the  size  of  a  cocoa-nut,  springing  from  the  pelvis,  and  occupying  the  inner  side  of  the 
right  thigh  beneath  the  adductor  muscles. 

The  case  from  which  Fig.  669  was  taken  occurred  in  the  practice  of  my  friend,  Mr. 
Knaggs,  of  Huddersfield.  It  was  of  twenty  years'  growth.  Cartilaginous  tumors  of  bone 
usually  originate  in  it,  and  are  found  in  young  subjects  when  the  bone  is  growing.  They 
are  generally  covered  by  a  shell  of  the  bone  in  which  they  originate,  the  cartilage  at 
times  expanding  it  in  all  directions,  but  more  usually  in  one.  In  Fig.  670,  taken  from  a 
model  in  Guy's  Museum,  this  mode  of  growth  is  seen.  In  Fig.  23  the  section  of  such  a 
growth  is  well  illustrated. 

Cartilaginous  tumors  are  usually  of  slow  growth  and  painless,  with  a  smooth  outline. 
At  times  they  undergo  decay  and  soften  down,  discharging  a  brown-colored  serous  fluid 
unlike  any  other  tumor ;  and  under  such  circumstances  are  prone  to  disseminate  like 
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cancer.  At  other  times  they  ossify  and  turn  into  bony  tumors  ;  the  "  bulbous  exostosis" 
being  often  an  ossified  enchondroma. 

Treatment. — Where  a  cartilaginous  tumor  can  it  should  be  scooped  out  of  a  bone, 
and  in  the  phalanges  and  metacarpal  bones  this  practice  is  usually  successful.  Extreme 
examples  of  the  disease  demand  amputation  or  excision  of  the  affected  bone. 

Enchondromatous  tumors  are  at  times  recurrent,  and  in  rare  examples,  return  as 
malignant  tumors  in  other  parts  of  the  body.  Such  growths  having  a  periosteal  origin 
are  usually  rapid  in  their  increase  and  diffused.  True  cartilaginous  tumors  of  bone  are 
usually  circumscribed  and  often  multiple.  The  bones  of  the  hand  are  at  times  much 
involved. 

Osteo-sarcoma  is  a  term  of  broad  signification,  and  usually  applied  to  the  fibrous 
tumor  of  bone  in  which  fibre-tissue  and  bone  elements  predominate  in  various  degrees. 
Wilks  believes  "  that  they  are  altogether  comparable  to  the  fibrous  tumors  of  soft  parts." 
They  usually  have  a  periosteal  origin — periosteal  sarcoma — and  even  in  exaggerated 
examples  the  shaft  of  the  affected  bone  may  clearly  be  traced  through  the  growth.  The 
tumor  is  usually  circumscribed  with  a  fibrous  capsule,  and  divided  by  fibrous  or  ossific 
rays  into  different  portions  ;  at  times  the  fibrous  element  predominates,  at  other  the 
epiphyses.  All  these  points  are  well  seen  in  Fig.  671.  [A  most  elaborate  essay  on  sar- 
comas of  the  long  bones  by  Dr.  S.  W.  Gross,  will  be  found  in  the  '  American  Journal  of 
Medical  Sciences'  for  1879.  The  paper  is  too  long  to  be  given  even  in  abstract,  and  is  to 
be  referred  to  as  an  exhaustive  consideration  of  the  subject.] 

Cartilage  is  often  found  to  be  mixed  up  with  the  fibrous  and  osseous  elements  ;  and  in 
proportion  to  the  amount  of  bone  matter  entering  into  the  formation  of  the  tumor  it  may 
be  regarded  as  innocent  or  otherwise  ;  bony  periosteal  growths  are  rarely  cancerous. 
When  fibrous  tissue,  and  more  particularly  the  softer  forms,  predominate,  the  tumor  is 
prone  to  recur  at  the  same  spot,  or  in  some  other  organ,  as  is  the  case  with  cancer. 


Fig.  671.  Fin.  673.  Fig.  672. 


Periosteal  osteo-sarcoma.    Drawing  20,  Guy's        Appearance  of  limb  affected  Osteo-chondroi 
Hosp.  Mus.    Key's  case.  with  osteo-chondroma.  Drawing 


Osteo-chondroma  is  applied  to  a  tumor  involving  bone,  and  made  up  of  cartilage 
and  bony  elements  in  variable  degrees,  the  cartilage  taking  the  place  of  the  fibrous  tissue 
of  the  osteo-sarcomatous  tumor.  In  one  case  bone  will  predominate,  in  another,  cartilage. 
The  disease  is  usually  of  slow  growth  and  simple  in  its  nature.  In  the  case  of  a  woman, 
set.  34,  from  which  Fig.  G72  was  taken,  the  disease  had  existed  for  three  years.  Fig.  673 
represents  the  same  tumor  taken  during  life. 

Myeloid  tumors  of  bone  are  probably  innocent,  exceptional  instances  being  on 
record  in  which  a  return  in  the  part  or  in  internal  organs  took  place.  They  usually 
attack  also  either  the  epiphyses  or  epiphysial  ends  of  the  shafts  of  bones  (Fig.  674).  I 
have  seen  the  disease,  however,  involving  the  shaft  of  the  radius  and  upper  jaw,  and 
Pa<ret  has  described  it  as  attacking  the  breast.  It  begins  commonly  in  the  centre  of  the 
59 
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bone  which  it  expands,  forming  a  globular  shell  of  bone,  the  spina  ventosa  of  the  older 
writers  (Fig.  675).    The  interior  of  this  shell  is  made  up  of  fibre-tissue,  or,  it  may  be 


Fig.  674.  Fig.  G75. 


Expansion  of  condyles  of  femur  Myeloid  tumors.   Guy's  riosp.  Mus. 

from  myeloid  tumors. 


cystic,  the  cavity  being  divided  by  means  of  fibrous  septa  into  more  or  less  well-marked 
cystic  divisions.  The  spaces  themselves,  or  loculi,  contain  the  characteristic  myeloid 
material,  "an  opaque  white,  intermixed  with  a  semi-transparent  gelatinous-looking  sub- 
stance of  a  cherry  red  color,"  and  their  substance  is  made  up  of  the  characteristic  poly- 
nucleated  and  irregular  myeloid  cells  (Fig.  31). 

When  the  tumor  encroaches  on  the  joint  the  cartilage  is  usually  spread  out  over  the 
tumor,  but  intact.  These  tumors  were  originally  mixed  up  with  the  cancerous  or  fibro- 
plastic of  Lebert.  They  are  found  likewise  in  the  gums  as  "  epulis,"  and  in  other  parts. 
In  a  specimen  of  myeloid  tumor  of  the  upper  jaw  which  I  removed  from  a  girl,  set.  8,  the 
structure  was  very  dense  ('Guy's  Rep.'  1873-4-7). 

Cancers  of  bone  as  of  other  parts  show  their  malignancy  in  involving  the  utter 
destruction  of  the  bone  in  which  they  are  developed.  They  may  originate  in  the  peri- 
osteum or  in  the  bone,  but  in  either  case  both  tissues  will  be  eventually  affected.  When 
they  originate  from  the  periosteum,  the  bone  may  be  found  in  parts  running  through  the 
mass  and  the  cancerous  elements  surrounding  the  shaft  (Fig.  677),  but  when  the  disease 
has  existed  for  any  period,  the  same  cancerous  elements  will  be  found  in  the  shaft  itself 
and  destroying  it.  When  the  disease  begins  in  the  bone,  it  is  usually  in  the  medulla  by 
one  or  more  different  centres,  and  these  by  their  increase,  expand  the  bone  and  utterly 
destroy  it  (Fig.  676).    The  bones  under  these  circumstances  are  very  brittle  and  apt  to 


Fig.  676. 


Fracture  of  the  femur  from  muscular  action  at  the  seat  of  a  local  cancer  in  a  man,  set.  23. 

break  on  the  slightest  force,  even  by  ordinary  muscular  action,  the  fracture  probably  being 
the  first  indication  of  the  presence  of  the  cancerous  disease.  I  have  known  fracture  to 
occur  under  these  circumstances  by  a  patient  turning  in  bed,  crossing  a  street,  or  walking 
down  stairs.    In  the  majority  of  cases  of  cancer  of  bone,  bone  elements  have  little  to  do 
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with  the  disease,  though  in  what  is  called  the  true  osteoid  cancer,  masses  of  bone  of  a 
condensed  kind  appear  in  the  medulla,  and  gradually  grow  until  a  large  osseous  mass  of 
disease  formed. 

In  Fig.  G78  this  form  of  disease  is  well  seen,  and  was  taken  from  a  patient  of  Mr.  Aston 
Key's,  ajt.  26,  in  whom  masses  of  bone  and  cartilaginous  tubercles  were  found  in  the 
lungs,  pleura,  and  lymphatic  glands  after  death. 

The  periosteal  form  of  cancer  (Fig.  677)  grows  more  rapidly  than  the  endosteal  or 
interstitial,  and  very  quickly  assumes  a  large  size;  and  is  not  often  accompanied  by  pain; 
the  swelling  is  rarely  globular  in  its  outline,  but  loses  itself  both  above  and  below  in  the 
surrounding  parts ;  and  in  the  integument  covering  it  large  full  veins,  from  obstruction  to 

Fig.  677. 


Periosteal  cancer  of  the  tibia. 


the  deep  veins  will  likewise  be  seen.  It  will  possess  a  semi-elastic  feel,  and  often  yield 
to  the  touch  an  unequal  sensation  as  to  density.    Endosteal  cancer  is  commonly  attended 


Fig.  678. 


Fig.  679. 


Cancer  attacking  necrosed  tibia. 

with  a  dull  aching  pain,  due  to  the  expansion  of  the  bone. 
Its  increase  is  at  first  slow,  but  when  it  lias  so  destroyed  the 
bone  as  to  have  reached  the  periosteum,  pain  will  be  lessened, 
while  the  increase  of  the  tumor  will  be  more  rapid.  This 
form  of  cancer  is  more  frequently  secondary  than  primary. 

Primary  cancer  of  bone  or  periosteum  is  more  common  in 
children  than  in  adults. 

Epithelial  cancer  may  attack  a  bone  by  the  extension 
of  the  disease  from  the  soft  parts,  as  seen  in  cancer  of  the 
lips ;  and  skin  cancer  may  also  extend  downwards  into  a 
bone  of  an  extremity  and  cause  great  destruction.  At  times, 
a  bone  that  has  been  the  subject  of  necrosis  may  become  the 
seat  of  cancer,  and,  within  a  short  time,  I  had  three  such  cases  under  care,  in  two  of 
which  the  tibia  was  the  seat  of  the  disease,  necrosis  having  existed  in  both  for  upwards 
of  twenty  years  ;  and  in  the  third,  although  the  femur  apparently  became  necrosed  twenty- 
two  years  before  the  man  came  under  my  observation,  the  cancer  evidently  began  in  the 
skin  over  it,  and  extended  down  the  sinuses  into  the  bone.  Fig.  680  was  taken  from  the 
limb  of  this  patient  during  life,  Fig.  679  was  taken  from  the  limb  after  amputation  at  the 
knee-joint  in  another  case.  In  a  man  I  treated  years  ago,  the  os  calcis  and  the  soft  parts 
over  it  were  the  seat  of  the  disease,  and  the  bone  after  amputation  was  found  infiltrated 


Otseoid  cancer  of  knee-joint.  Prep 
Guy's  Hosp.  Mus.,  1165w. 
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Fig.  680. 


Cancer  of  the  skin  spreading  to  the  bone.    From  Edward  Abrahams,  set.  42. 

with  cancerous  epithelial  elements  ;  and  more  recently  (1878)  I  amputated  the  foot  of  a 
woman  which  had  been  the  seat  of  cancer  for  twenty-five  years,  and  of  necrosis  for  ten. 

The  Diagnosis  of  Tumors  of  Bone. 
In  most  cases  an  approximation  to  truth  can  only  be  made. 

A  globular  tumor  situated  in  the  articular  end  of  a  bone,  and  expanding  it  but  not 
involving  the  joint,  of  slow,  steady,  and  often  painless  growth  in  a  young  subject  or  adult, 
is  probably  myeloid.  A  more  elongated  or  ovoid  tumor  situated  in  the  shaft  of  a  bone, 
of  more  rapid  growth,  with  full  veins  in  the  soft  parts  covering  it,  and  a  semi-elastic, 
unequal  feel,  in  a  young  subject,  is  probably  a  periosteal  cancer.  A  firm,  fibrous  growth, 
of  a  somewhat  globular  form,  of  gradual  increase  and  unequal  surface,  fibrous  in  one  spot, 
bony  in  another,  in  an  adult,  is  probably  an  osteo-sarcoma,  while  a  more  indurated  growth 
with  a  botryoidal  outline,  and  a  similar  clinical  history,  is  probably  an  osteo-chondroma. 
Pain,  rapid  and  diffused  growth,  with  unequal  density,  glandular  enlargement,  venous 
obstruction,  and  wasting,  generally  indicate  cancer. 

Gradual,  painless  increase,  a  defined  contour,  globular,  botroyidal,  or  in  ridges,  with  no 
venous  obstruction,  glandular  enlargement,  or  disturbance  of  the  general  health,  usually 
indicate  a  benign  tumor.  The  more  globular  the  outline  the  greater  the  probability  of  the 
growth  being  myeloid.  The  older  the  patient  and  the  more  botryoidal  the  growth,  the 
greater  the  chance  of  its  being  enchondromatous.  The  slower  the  growth,  the  more  local 
and  divided  into  septa,  the  greater  the  chance  of  its  being  osteo-sarcoma. 

When  a  tumor  is  periosteal,  by  making  firm  pressure  below  the  tumor,  the  bone  will  be 
made  out  to  be  on  a  lower  level  than  the  growth.  When  the  tumor  is  endosteal  and  the 
bone  expanded,  on  making  firm  pressure  below  the  surface  of  the  bone,  the  bone  will  be 
felt  to  rise  gradually  from  the  unaffected  part  over  the  surface  of  the  growth  so  as  to  form 
a  shell  for  it. 

Treatment  A  tumor  of  bone  can  only  be  effectually  treated  by  excision,  and  when 

it  involves  the  articular  end  of  the  bone  and  encroaches  upon  a  joint  amputation  is  too 
often  necessary.  When  the  whole  bone  is  involved  as  in  a  cancer,  nothing  but  amputa- 
tion can  be  entertained,  and  it  is  usually  well  to  amputate  high  above  the  disease.  If  the 
tumor  is  placed  in  the  head  of  the  tibia,  an  amputation  at  the  knee-joint  may  be  per- 
formed, or,  where  this  is  inexpedient,  just  above  the  condyles.  If  the  condyles  of  the 
femur  are  the  seat  of  the  disease  the  amputation  should  be  at  the  centre  of  the  shaft,  it 
being  justifiable  to  amputate  at  the  hip-joint  only  when  the  disease  is  too  extensive  to 
allow  of  an  amputation  through  the  bone,  for  the  hip-joint  operation  is  most  fatal  and 
should  be  performed  only  when  any  less  severe  measure  is  impossible.  In  an  evident 
cancer  of  the  lower  half  of  the  femur,  where  amputation  is  to  be  performed,  it  had  better 
be  at  the  hip-joint,  though  in  doubtful  cases,  the  limb  may  be  removed  just  above  the 
growth. 

In  the  upper  extremity,  however,  where  amputation  at  any  of  the  joints  is,  as  a  rule, 
successful,  it  is  wise  in  cancerous  disease  to  remove  the  whole  of  the  affected  bone  and 
amputate  at  the  articulation  above.  In  periosteal  cancers  the  whole  bone  should  always 
be  removed.  Amputation  for  myeloid  and  simple  tumors  are  generally  successful;  and  a 
young  woman  for  whom  I  amputated  the  thigh  for  myeloid  disease,  in  1861,  was  still  well 
seventeen  years  after  the  operation. 

If  a  tumor  involve  the  shaft  of  a  bone,  or  the  extremity  of  its  diaphysis,  but  not  the 
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epiphysis,  and  the  growth  appears  to  be  local  and  probably  simple,  an  attempt  should  first 
be  made  to  deal  with  it  locally,  to  scoop  or  to  turn  it  out,  the  more  severe  measure  .of 
excision  or  amputation  being  alone  had  recourse  to  should  the  minor  fail.  In  the  case  of 
the  enchondromatous  and  fibrous  tumors  of  bone,  the  minor  measure  is  usually  successful. 
In  fact,  in  the  treatment  of  tumors  of  bone,  when  the  disease  can  be  removed  without 
making  any  great  sacrifice  of  other  parts,  the  attempt  should  be  made.  Amputation  as 
a  primary  measure  should  be  reserved  for  clearly  cancerous  cases  or  diffused  growths,  or 
for  such  as  involve  the  articular  ends  of  the  bones,  and,  consequently,  the  joint.  Some 
interesting  cases  illustrating  the  advantage  of  excising  portions  of  the  long  bones  when 
the  seat  of  myeloid  and  other  tumors,  have  been  recorded  by  Messrs.  Lucas  and  Morris, 
in  the  tenth  vol.  of  the  '  Clinical  Society's  Transactions.' 

Pulsatile  tumors  of  bone  are  cancerous,  as  a  rule,  though  they  may  be  aneuris- 
mal.  Cancerous  tumors  of  the  skull  are  frequently  pulsatile,  and  in  one  well-marked  case 
I  had  under  care  some  time  ago,  in  which  the  frontal  bone  was  the  seat  of  the  disease, 
this  pulsatile  condition  was  its  early  symptom,  the  swelling  being  comparatively  unnoticed. 
All  pulsatile  bone  tumors  have  an  interstitial  origin  and  expand  the  bone,  the  new  growth 
receiving  its  impulse  from  the  large  arteries  that  supply  it.  Gray  ('Med.-Chir.  Trans.,' 
vol.  xxxix)  has  recorded  an  example  of  pulsating  myeloid.  True  cases  of  osteo-aneurism 
are  rare.  Mr.  Bickersteth,  of  Liverpool,  has  recorded  such  a  case,  and  I  had  the  pleasure 
of  examining  it  carefully  with  Mr.  W.  Adams,  and  reporting  upon  it  to  the  Pathological 
Society,  vol.  xix.  It  was,  undoubtedly,  a  genuine  case  of  this  disease  involving  the  tibia. 
Mr.  Matpoher  ('  Dublin  Med.-Trans.,'  1863)  has  recorded  another.  These  cases  are 
made  up  of  expanded  bone  from  aneurismal  dilatation  of  the  vessels  of  the  bone. 

[Prof.  Ashhurst  states  that  Dr.  Peugnet  has  recorded  an  instance  of  osteoid  aneurism 
of  the  lower  maxillary  bone.] 

Treatment — Pulsatile  cancerous  tumors  of  bone,  like  the  non-pulsatile,  ought  to  be 
treated  by  amputation ;  true  osteo-aneurisms,  of  a  limited  size,  when  they  can  be  made 
out,  by  local  extirpation  or  by  destroying  them  by  means  of  the  actual  or  galvanic  cautery, 
and  when  very  extensive,  by  amputation.  Dr.  Mapother  cured  his  by  the  actual  cautery, 
and  Mr.  Bickersteth  by  amputation. 

Cysts  in  bone  are  occasionally  met  with,  and  maybe  serous,  sanguineous,  or  hydatid. 
The  two  former  are  most  commonly  met  with  in  the  jaws,  and  in  Chapter  XIII,  attention 
has  been  directed  to  them.  Whether  they  ever  occur  in  the  long  bones  is  an  open  ques- 
tion, though  in  1870  I  trephined  the  enormously  enlarged  and  expanded  shaft  of  the  tibia 
of  a  man,  aet.  30,  for  gradually  progressive  disease  of  fifteen  years'  standing;  the  bone 
having  been  the  seat  of  a  fixed  pain  in  its  centre.  I  did  so  under  the  impression  that  the 
case  was  one  of  abscess,  but  having  perforated  a  dense  shell  of  bone,  an  inch  thick,  I  came 
upon  a  cavity  the  size  of  an  egg,  which  contained  no  pus  though  it  was  lined  with  the 
soft  velvety  material  usually  met  with  in  abscess,  and  what  escaped  from  it  was  not  to  be 
distinguished  from  the  blood  that  flowed  during  the  operation.  The  operation  was  quite 
successful,  and  a  rapid  cure  ensued.  I  believe  this  case  to  have  been  one  of  cyst  in  the 
bone. 

Hydatids  are  found  in  bone,  and  in  Guy's  Museum  there  is  the  head  of  a  tibia  con- 
taining a  cyst  or  echinococcus  which  holds  many  smaller  cysts  within  it;  also  another 
specimen  illustrating  the  existence  of  hydatids  in  the  vertebras.  In  1869  I  treated  with 
Dr.  Freund,  a  case  in  which  a  large  hydatid  escaped  from  the  expanded  condyle  of  the 
humerus  after  a  puncture  in  front  of  the  joint.  The 

hydatid  had  clearly  made  its  way  from  the  bone  into  Fig.  681. 

the  elbow-joint,  and  through  this  externally;  a  good  , 
recovery  with  a  stiff  joint  ensued. 

Hypertrophy  and  atrophy  of  bone  are 
pathological  realities,  although  during  life  it  may  be 
a  difficult  if  not  an  impossible  task  to  recognize  such 
conditions.  Hypertrophies  and  chronic  inflammatory 
changes  are  consequently  often  mistaken  the  one  for 
the  other,  although  in  the  former  the  enlargement  is 
gradual  and  painless,  and,  in  the  latter,  associated 
with  local  pain  and  other  evidence  of  inflammation.  Hypertrophy  and  atrophyof  thobon6.  From 
In  some  cases  the  bone  is  enlarged  and  its  cancellous  prep.  iu  Guy,s  Museum- 

structure  expanded  (porous  hyperostosis)  ;  in  another 

it  is  enlarged,  but  at  the  same  time  more  dense  (sclerotic  hyperostosis).  These  changes 
are  best  seen  in  the  calvaria  (Fig.  681 ).    In  prep.  106835  in  Guy's  Museum,  the  bone  is  at 
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least  double  its  normal  thickness.  In  rare  cases,  the  hypertrophy  is  clearly  due  to  in- 
crease of  function,  as  shown  in  another  preparation  in  Guy's  Museum,  100016,  taken  from 
a  man  who  was  a  paralytic,  and  who  had  used  his  arms  for  progression,  here  the  bones  of 
the  upper  extremity  are  larger  than  those  of  the  lower.  In  the  majority  of  cases,  how- 
ever, the  hypertrophy  is  inflammatory,  and  even  in  the  case  which  Mr.  P.  Hewett  men- 
tioned in  his  well-known  '  College  Lectures,'  where  the  man's  skull  increased  so  imper- 
ceptibly year  by  year  as  to  be  only  recognized  by  the  gradual  increase  in  the  size  of  his 
hat,  the  disease  was  traced  to  an  injury. 

This  affection  is  pathologically  interesting,  though  surgically  nothing  can  be  done  for  it. 

Atrophy  is  most  commonly  met  with  in  the  shafts  of  bones  that  have  not  been  used  for 
many  years,  as  in  paralytic  subjects  and  persons  who  have  been  the  subjects  of  joint  dis- 
ease; in  the  bones  of  the  aged,  and  in  those  that  have  been  injured.  The  bone  may 
become  a  mere  shell,  its  cancellous  tissue  being  expanded,  and  its  cells  filled  with  a  fatty 
matter. 

When  atrophy  follows  injury,  Curling's  suggestion  ('Med.-Chir.  Trans.,'  vol.  xx)  that 
the  causes  may  be  found  in  injury  to  the  medullary  artery  is  probably  right.  This  probably 
happened  in  the  case  of  a  man  who  came  to  me  with  an  ununited  fracture  of  the  humerus, 
in  whom  I  found  the  bone  on  exposing  its  ends  for  operation  to  be  a  mere  shell  and  not 
half  its  normal  thickness.  It,  however,  cannot  be  the  only  explanation,  as  Norris  Las 
recorded  ('American  Journ.  of  Med.  Sci.,'  1812)  a  remarkable  case,  in  which  after  a 
double  fracture  of  the  humerus  about  its  centre,  the  whole  bone  disappeared,  the  forearm 
subsequently  swinging  as  a  thong,  while  the  arm  became  shortened  six  inches ;  the  bone 
disappeared  "by  the  gradual  action  of  the  absorbents." 

In  these  cases,  spontaneous  fracture  or  fracture  from  slight  muscular  action  is  very 
prone  to  occur. 

These  cases  of  hypertrophy  or  atrophy  must  not  be  confused  with  the  elongation  of  the 
shaft  of  a  bone  which  is  due  to  inflammation,  or  to  the  shortening  of  a  bone  from  arrest 
of  its  growth  following  disease  or  the  removal  of  the  shaft,  or  to  some  injury  to  the  epi- 
physial cartilage  that  connects  the  shaft  with  the  epiphysis;  for  it  cannot  be  too  strongly 
impressed  upon  the  student's  mind  that  any  disease  or  injury  which  interferes  in  any  way 
with  the  nutrition  of  the  epiphysial  cartilage  through  which  the  long  bones  mainly  grow, 
will  be  followed  by  arrest  of  the  bone's  growth,  and  consequently,  by  the  shortening  of 
the  limb ;  that  is,  when  the  disease  or  accident  occurs  in  early  life  during  the  period  of 
growth.  I  have  before  me  the  notes  of  several  cases  where  this  result  ensued.  In  one  in 
adult  life,  the  tibia  was  an  inch  shorter  than  its  fellow  after  the  removal  of  a  necrosed 
shaft  in  childhood  {vide  Fig.  GG4) ;  in  another,  nearly  the  same  amount  of  shortening  fol- 
lowed an  injury  to  the  superior  epiphysial  line  of  the  tibia;  and  in  a  third,  the  same  result 
followed  after  a  displacement  of  the  lower  epiphysis.  In  all  these  cases,  the  fibula  was 
curved  outwards,  the  shaft  of  the  bone  bent,  and  the  outer  malleolus  much  lower  than  the 
inner,  the  bone  having  grown  as  the  others.  In  one  case,  the  head  of  the  fibula  was  par- 
tially displaced  outwards. 

Mollities  ossium,  or  osteo-malaeia  is  a  rare  affection,  and  its  cause  wrapped 
in  obscurity.  It  is  found  in  men  in  about  one  case  in  ten  of  the  affection,  and  in  women 
is  usually  discovered  during,  even  if  it  does  not  originate  in.  pregnancy.  It  chiefly 
attacks  subjects  who  from  some  cause  or  other,  have  been  subjected  to  prolonged  depress- 
ing influences,  more  particularly  upon  the  nervous  system. 

My  colleague,  Mr.  Durham,  in  an  able  paper  on  the  subject  ('Guy's  Rep.,'  1864), 
writes  "that  mollities  ossium  is  to  be  regarded  as  a  particular  expression,  as  it  were,  of  a 
general  morbid  condition  of  the  system,  rather  than  as  a  special  disease  of  the  bones  them- 
selves," and  I  believe  there  can  be  little  doubt  as  to  the  soundness  of  the  opinion.  It 
should  never  be  confounded  with  rickets,  or  with  the  fragility  of  the  bones  met  with  in 
the  aged  or  demented. 

"  The  first  symptom  of  the  disease,"  writes  Durham,  "is  pain,  more  or  less  peculiar  in 
character,  always  deep-seated,  and  greatly  increased  by  pressure  or  motion ;  sometimes 
coming  on  suddenly  and  with  extreme  severity,  sometimes  commencing  vaguely  and 
insidiously,  and  gradually  becoming  almost  insupportable;  sometimes  wandering,  at  other 
times  fixed  for  a  period  to  some  particular  spot,  and  subsequently  spreading  to  other  parts ; 
sometimes  intermitting,  at  other  times  unceasing.  In  the  majority  of  cases  the  pain 
appears  to  have  been  first  felt  in  the  lower  half  of  the  spine,  the  pelvis,  and  loins;  but  in 
some  it  commenced  in  the  feet,  knees,  or  other  parts  of  the  lower  extremities;  the  pains 
are  often  looked  upon  as  rheumatic.  Associated  with  the  pain  there  has  always  been 
noticed,  on  the  part  of  the  patient,  at  a  very  early  period  of  the  malady,  a  feeling  of 
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general  lassitude  and  disinclination  to  do  anything.  This  feeling  has  increased  more  or 
less  uniformly  until  it  lias  ended  in  actual  inability  to  make  any  exertion  whatever,  and 
with  the  early  local  changes  are  associated  an  uncertain,  feeble  gait,  and  continual  fear 
of  falling." 

Symptoms  that  are  more  or  less  directly  associated  with  the  softening  and  absorption 
of  the  bones  are  the  next  to  appear,  such  as  diminution  of  stature,  deformity  of  the  spine 
or  pelvis,  some  curvature  or  fracture  of  one  or  other  of  the  long  bones,  and,  as  time  pro- 
gresses, these  indications  multiply,  flexibility,  conjoined  with  fragility,  being  the  distin- 
guishing character  of  the  bones  in  this  disease. 

The  urine  almost  always  contains  a  considerable  excess  of  lime  salts.  The  disease  is 
rarely  attended  with  any  general  or  local  symptoms  of  inflammation.  The  changes 
observed  in  the  bones  are  carefully  described  by  Durham.  Increased  vascularity  appears 
to  be  an  early  symptom,  the  large  grooves  seen  in  the  cranial  bones  being  very  striking; 
next,  the  bony  matter  is  seen  to  be  more  opaque  and  less  uniform  than  natural ;  sometimes 
it  is  irregularly  granular,  "as  if  some  disunion  must  have  taken  place  between  the  com- 
ponent elements  of  the  bony  matter." 

The  lamination  of  the  bones  next  becomes  less  distinct ;  the  lamina?  of  the  Haversian 
system  appear  more  or  less  fused  together ;  the  bone-corpuscles  become  wider,  although 
not  with  certainty  more  numerous.  At  a  later  date  the  earthy  matter  becomes  absorbed 
the  Haversian  canals  become  surrounded  by  a  transparent  ring  of  animal  matter;  which 
rings  then  become  disintegrated  and  absorbed.  By  this  process  the  Haversian  system 
becomes  destroyed,  the  bone  assuming  a  hollowed-out,  porous,  or  somewhat  sponge-like 
appearance.  The  contrast  between  the  healthy  and  diseased  bone  is  well  seen  in  Figs 
682,  682a. 


Fig.  682.  Fig.  682a. 


Section  of  normal  occipital  bone.  Section  affected  with  mollities. 

Durham,  'Guy's  Rep.,'  1S64. 


The  same  changes  occur  in  the  cancellated  as  in  the  compact  tissue.  In  the  more 
advanced  stage,  the  bone  disintegrates  rapidly ;  debris  of  tissue,  such  as  the  remains  of 
bloodvessels,  shreds  of  membrane,  fat  and  oil-globules,  with  "  marrow-cells,"  fill  up  the 
large  spaces. 

Chemically,  the  inorganic  constituents  are  greatly  diminished  and  chemical  disunion 
and  physical  disunion  coexist,  the  earthy  matter  being  more  readily  dissolved  out  of  the 
diseased  than  out  of  normal  bone.  "In  healthy  bone,"  writes  Durham,  "  the  constituents 
are  combined;  in  diseased  bone  they  seem  rather  to  be  mixed.  The  animal  constituents 
are  likewise  more  fatty  and  less  nitrogenized  than  in  normal  bone,  the  fat  is  more  free. 
In  the  mineral  constituents  the  proportion  of  the  carbonate  of  lime  to  the  phosphate  is 
much  diminished." 

The  prognosis  in  these  cases  is  always  bad,  although  the  possibility  of  a  cure  should 
not  be  doubted.  Trousseau  relates  cases  in  which  a  good  result  was  obtained  under  the 
combined  influence  of  rest,  warmth,  good  food,  and  cod-liver  oil;  the  deformity,  of  course, 
remaining.  Lime  salts  ought  not  to  be  given  in  these  cases,  as  they  cannot  be  retained, 
and  to  give  them,  adds  Durham,  is  only  to  throw  additional  work  upon  the  excreting 
organs. 

Rickets  is  an  affection  of  early  childhood,  and,  by  Sir  W.  Jenner,  is  said  to  be  the 
commonest  of  the  diathetic  affections  among  the  London  poor.  It  is,  however,  found  in 
the  families  of  the  higher  classes,  and  it  is  essentially  due  to  some  mal-nutrition  of  the 
body,  connected  probably  with  bad  feeding  and  the  use  of  farinaceous  in  lieu  of  animal 
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food,  the  bones  during  their  period  of  growth  expanding  at  their  epiphysial  ends  and  bend- 
ing in  their  shafts,  and  being  very  prone  to  incomplete  or  green-stick  fracture.  "  Dis- 
placement and  obliquity  of  the  epiphyses  may  ensue  from  softness  and  flexibility  of  the 
layer  of  bone  uniting  it  to  the  diaphysis,  as  is  seen  more  especially  in  the  ribs ;  but  a 
slighter  degree  of  epiphysial  obliquity  is  noticed  in  many  of  the  joints  of  the  long  bones, 
such  as  the  knee  or  ankle  ;  the  weight  of  the  body  is  thus  thrown  unequally,  so  that  one 
set  of  ligaments  has  to  bear  more  traction  than  another.  These  ligaments  then  yield,  and 
the  joints  become  loose,  so  that  rachitic  knock-knee  {genu  valgum)  or  bow-legs  {genu 
varum)  \jgenu  extrorsuin\  is  formed. 

"  From  sustaining  the  weight  of  the  body  the  femur  bends  forwards,  the  tibia  usually 
forwards  and  either  inwards  or  outwards,  the  greatest  amount  of  yielding  being  where 
the  bone  is  thinnest  and  weakest.  In  many  cases  we  find  the  os  femoris  bent  forwards, 
with  anterior  and  outward  curvature  of  the  tibia,  knock-knee  and  flat-foot  being  coexistent 
in  the  same  individual.  Just  so  far  as  the  rachitic  condition  extends  so  may  we  look  for 
abnormities  of  form  ;  thus,  the  pelvis  may  acquire  some  of  those  well-known  contractions 
of  its  outlet  which  are  matters  of  such  grievous  moment  to  women  at  the  period  of  par- 
turition," the  pelvis  either  retaining  in  adult  life  the  small  size  and  imperfect  development 
of  infancy,  or  becoming  narrowed  as  to  its  cavity  in  one  or  other  of  its  diameters. 

The  chest  also  undergoes  allied  changes,  and  Mr.  Shaw  has  well  pointed  out  ('  Holmes's 
System,'  vol.  iv)  how  "  pigeon  breast"  is  one  of  the  effects  of  the  disease  ;  atmospheric 
pressure  bending  in  the  bones  that  have  lost  their  elasticity  and  become  softened,  and 
causing  a  projection  of  the  sternum  and  lateral  flattening  of  the  chest. 

In  the  spine,  a  general  curving  of  the  whole  column  is  the  more  usual  deformity ; 
"lordosis"  or  anterior  projection  of  the  lumbar  vertebra?,  as  a  compensating  curve,  being 
found  when  pelvic  obliquity  is  present. 

In  all  cases  of  rickets,  Humphry  has  shown  (' Med.-Chir.  Trans.,'  1862)  that  defi- 
ciency of  growth  coexists  with  deformity,  the  lower  limbs  more  than  the  upper  indicating 
this  in  their  proximal  segment.  In  severe  cases,  all  the  bones  are  more  or  less  deformed, 
the  cranium — often  large — presenting  a  quadrilateral  aspect,  with  sutures  widely  open  till 
a  late  period  of  life,  or  even  subsequently  re-opening,  the  bone  either  remaining  thin  or 
subsequently  thickening.  The  periosteum  in  these  cases  is  also  usually  thickened  both  in 
the  flat  as  well  as  in  the  long  bones.  [Flattened  elevations  occur  on  the  skull,  and  may  be 
mistaken  for  syphilitic  nodes.    The  sternal  ends  of  the  ribs  are  often  beaded  or  knobbed.] 

The  general  symptoms  of  rickets  are  those  of  debility,  muscular  and  general  weakness 
of  the  whole  frame  gradually  passing  into  that  of  rickets  ;  dentition  is  retarded,  and  teeth 
decay  or  drop  out.  Sir  W.  Jenner  lays  great  stress  upon  profuse  perspiration  of  the  head 
during  the  night,  a  tendency  to  kick  off  bedclothes,  fetid  stools,  and  general  tenderness  of 
surface,  as  constant  symptoms  of  the  early  stage. 

Tomes  and  De  Morgan  inform  us  that  a  rickety  bone  has  the  structural  arrangement  of 
normal  bone  without  the  earthy  salts.  Jenner  ('  Med.  Times,'  1860),  however,  describes 
an  enlargement  of  the  lacunae  generally,  the  effusion  of  a  red  pulpy  substance  in  the  can- 
cellous tissue,  and  a  thickening  of  the  periosteum  ;  while  Gee  ('  St.  Bart.  Rep.,'  1868), 
Dickinson  ('Med.-Chir.  Trans.,'  1852),  and  others,  have  pointed  out  how  the  viscera  un- 
dergo some  "  albuminoid"  changes,  unlike  the  waxy  or  lardaceous  disease. 

[Rickets  is  really  a  constitutional  disease,  having,  among  other  symptoms,  the  peculiar 
manifestations  described  as  occurring  in  the  osseous  system.] 

Rickets  is  a  curable  affection,  that  is,  if  taken  before  it  has  far  advanced,  and  it  is  re- 
markable to  what  an  extent  the  deformities  are  remediable  under  natural  processes,  the  curved 
or  bent  shafts  of  bone  recovering  their  natural  shape  on  taking  off  downward  pressure  and 
improving  the  general  powers  of  the  child.  In  more  severe  cases  where  the  curvature 
cannot  be  remedied,  the  bone  consolidates  and  becomes  strengthened  by  buttresses  of  bone 
along  the  concavity,  and,  although  the  stature  may  be  diminished  and  the  limbs  deformed, 
the  general  powers  of  the  patient  may  be  restored  and  a  sound  recovery  take  place. 

Treatment  The  medical  treatment  of  rickets  should  be  conducted  on  reasonable 

principles — fresh  air  and  abundance  of  it,  simple  nutritious  food  such  as  may  suit  the 
conditions  of  the  digestive  organs  being  essentials  ;  milk  and  beef  tea  for  young  children 
should  be  mostly  relied  upon,  and  meat  in  moderation  for  the  older.  Cod-liver  oil,  iron, 
and  quinine,  are  also  very  valuable  drugs.  The  bowels  should  be  carefully  attended  to, 
while  all  violent  purgatives  ought  to  be  avoided. 

The  surgical  treatment  in  the  early  stages  is  the  prevention  of  deformity,  and  in  the 
later  the  remedying  of  it.  By  way  of  prevention,  the  child  should  be  restrained  from  any 
prolonged  standing  or  sitting  position,  the  horizontal  posture  should  be  observed  as  far  as 
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possible,  some  little  exercise  being  allowed  and  tben  rest,  the  two  alternating  according 
to  the  powers  of*  the  patient  and  the  necessities  of  the  case.  As  the  general  health  and 
powers  improve,  more  liberty  may  be  allowed.  In  spinal  cases  these  observations  are  more 
especially  binding,  and  in  them  movable  couches  and  spinal  chairs  are  of  great  service. 

Where  modern  deformity  exists,  more  particularly  in  the  lower  extremities,  it  is  often 
interesting  to  observe  how,  by  the  above  means,  the  bones  recover  their  normal  shape, 
children  "  growing  out"  of  their  deformity  as  their  health  improves,  as  long  as  the  sur- 
geon takes  care  it  is  not  increased  by  neglect. 

In  still  worse  examples,  and  where  exercise  is  essential  and  intermittent  rest  will  not 
be  observed,  splints  and  instruments  may  be  bound  to  the  legs.  Two  long  side  splints 
reaching  to  the  ground,  carefully  bound  together  and  removed  at  night,  are  as  good  as  any, 
or  an  iron  splint  with  joints  at  the  knee  and  ankle.  Some  surgeons  prefer  an  outer  splint 
for  knock-knee,  and  an  inner  one  for  bow  legs. 

When  the  curvature  of  the  shafts  of  the  leg  bones  is  very  great  or  acute,  Mr.  H.  Marsh 
has  adopted  the  plan  of  forcibly  straightening  the  bones  when  the  patients  are  under 
chloroform.  He  thinks  little  of  the  risk  of  breaking  the  bone,  knowing  how  rickety  bones 
unite  (' St.  Barth.  Rep.,' for  1870).  He  believes  the  plan  more  adapted  for  acute  than 
chronic  cases.  In  extreme  cases,  a  wedge  of  bone  may  be  removed  from  the  shaft.  I 
did  this  in  1863  on  the  leg  of  a  child  between  four  and  five  years  of  age,  and  Mr.  Little 
has  more  recently  performed  the  same  operation  with  advantage.  It  should  only  be  done 
in  extreme  instances  of  deformity,  and  when  no  hope  of  improvement  by  other  means  can 
be  entertained. 

Osteitis  Deformans. 

This  name  has  been  given  by  Sir  James  Paget  to  a  remarkable  disease  which  he  has 
described  in  an  able  paper  published  in  vol.  lx  of  the  '  Trans,  of  the  Roj'al  Medical  and 
Chirurgical  Society,'  1877.  I  have  recorded  in  the  '  Guy's  Hospital  Reports'  for  1877  a 
good  example  of  it. 

It  begins,  writes  Paget,  in  middle  age  or  later,  is  very  slow  in  progress,  may  continue 
for  many  years  without  influence  on  the  general  health,  and  gives  no  other  trouble  than 
that  which  is  due  to  the  changes  of  shape,  size,  and  direction  of  the  diseased  bones. 
Even  when  the  skull  is  hugely  thickened,  and  all  its  bones  exceedingly  altered  in  struc- 
ture, the  mind  remains  unaffected. 

The  disease  affects  most  frequently  the  long  bones  of  the  lower  extremities  and  the  skull, 
and  is  usually  symmetrical.  The  bones  enlarge  and  soften,  and  those  bearing  weight  yield 
and  become  unnaturally  curved  and  misshapen,  suggesting  the  proposed  name  "osteitis 
deformans." 

The  spine,  whether  by  yielding  to  the  weight  of  the  overgrown  skull  or  by  change  in 
its  own  structures,  may  sink  and  seem  to  shorten,  with  greatly  increased  dorsal  and 
lumbar  curves;  the  pelvis  may  become 
wide,  and  the  necks  of  the  femora  be- 
come nearly  horizontal.  But  the  limbs, 
however  misshapen,  remain  strong  and 
fit  to  support  the  trunk.  (  Vide  Fig. 
683.) 

In  its  earlier  periods,  and  sometimes 
through  all  its  course,  the  disease  is 
attended  with  pains  in  the  affected 
bones,  pains  widely  various  in  severity 
and  variously  described  as  rheumatic, 
gouty,  or  neuralgic,  not  especially  noc- 
turnal or  periodical.  It  is  unattended 
with  fever.  No  characteristic  condi- 
tions of  urine  or  feces  have  been 
found  in  it,  nor  is  it  associated  with 
any  constitutional  disease,  unless  it  be 
cancer.  Three  out  of  the  four  cases 
recorded  have  ended  in  connection 
witli  this  affection. 

The  bones  examined  after  death 
show  the  consequences  of  an  infiam- 
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mation  affecting,  in  the  skull,  the  whole  thickness  ;  in  the  long  bones  chiefly  the  compact 
structure  of  their  walls,  and  not  only  the  walls  of  their  shafts,  but  in  a  very  charac- 
teristic manner  those  of  their  articular  surfaces. 

"The  changes  of  structure  pi'oduced  in  the  earliest  periods  of  the  disease  have  not  yet 
been  observed;  but  it  may  be  believed  that  they  are  inflammatory,  for  the  softening  is 
associated  with  enlargement,  with  excessive  production  of  imperfectly  developed  struc- 
tures, and  with  increased  blood-supply. 

"Whether  inflammation,  in  any  degree,  continues  to  the  last,  or  whether,  after  many 
years  of  progress,  any  reparative  changes  ensue,  after  the  manner  of  a  so-called  consecu- 
tive hardening,  is  uncertain." 

The  disease  does  not  apparently  have  any  shortening  influence  on  life,  for  in  Sir  J. 
Paget's  case  it  had  existed  for  twenty  years,  and  in  my  own  the  man  is  now  sixty-three, 
and  in  robust  health,  the  symptoms  having  shown  themselves  about  seven  years. 

I  also,  in  May,  1877,  saw  a  second  example  of  this  affection  in  the  person  of  a  married 
lady,  get.  54,  who,  although  in  the  enjoyment  of  excellent  health,  was  quite  unable  to  walk 
without  crutches,  on  account  of  the  weight  and  weakness  of  her  legs.  The  disease  had 
been  gradually  coming  on  for  six  years,  and  the  pains  in  the  thighs  had  given  her  great 
trouble.  When  I  saw  her  she  came  into  my  room  on  crutches  and  sat  down  with  the 
arched  back  so  peculiar  to  this  affection,  her  thigh  bones  were  enormously  thickened  and 
bent,  the  necks  of  the  femora  were  horizontal,  as  proved  by  the  test  line  of  the  ilio-femoral 
triangle  (Fig.  567),  and  the  knees  were  far  apart  from  the  bowing  of  the  legs.  The  bones 
of  the  upper  extremity  were  also  clearly  enlarged.  I  could  not  make  out  that  the  cranial 
bones  were  involved.  The  lady  informed  me  that  she  was  at  least  an  inch  shorter  this 
year  than  she  was  last,  the  changes  in  the  necks  of  the  femora  would,  however,  account 
for  this  fact. 

She  had  had  two  sisters ;  one  died  from  cancer  of  the  breast,  while  the  second  was  an 
imbecile  and  had  died  in  an  asylum. 

The  case  well  supports  the  observations  that  have  been  made. 

Sir  J.  Paget  regards  the  disease  as  inflammatory,  Dr.  Goodhart  brings  forward  another 
hypothesis.  He  does  not  think  the  term  inflammatory  can  be  considered  as  properly 
descriptive  of  this  disease,  partly  because  to  give  "inflammation"  so  wide  a  meaning  as 
would  embrace  a  general  hypertrophy  of  all  the  bones,  as  one  of  its  results  would  be  to 
deprive  the  term  of  all  significance;  and  also  because  it  is  still  less  applicable  to  other 
diseases  allied  to  the  one  in  question. 

Dr.  Goodhart  considers  that  hyperostosis  is  essentially  a  new  growth,  or  as  he  expresses 
it,  a  generalized  bone  tumor,  and  adduces  in  support  of  this  view : — 1st.  The  clinical  his- 
tory of  the  disease;  its  coexistence  with  otherwise  good  health;  the  absence  of  pain,  its 
intractability  under  treatment  ;  its  frequent  association  towards  its  close  with  some  other 
form  of  malignant  tumor.  2dly.  Its  peculiar  parallelism  with  molluscum  fibrosum  and  a 
form  of  elephantiasis,  which  is  a  corresponding  disease  in  the  subcutaneous  or  fibro-cellular 
connective-tissue,  to  this  in  bone  connective  tissue.  There  is  certainly  a  good  deal  to  be 
said  in  favor  of  this  view,  and  though  Sir  James  Paget  does  not  see  his  way  to  adopting 
it  as  the  more  probable,  I  am,  on  a  review  of  the  whole  subject,  and  unfettered  by  any 
partiality  for  a  theory  of  my  own,  inclined  to  think  with  my  colleague. 

No  treatment  seems  to  have  the  slightest  influence  on  the  progress  of  this  affection. 

[Fragilitas  OSSium. — -Unusual  brittleness  of  bones  is  occasionally  seen,  and  has 
received  the  name  given  as  the  caption  of  this  paragraph.  The  slightest  strain  placed 
upon  the  skeleton  causes  fracture,  so  that  a  patient  may  receive  scores  of  such  injuries 
during  his  life.  The  pathology  of  the  affection  is  obscure  and  the  treatment  unsatisfac- 
tory.   The  fracture  frequently  unites  without  difficulty. — J,  B.  R.] 
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CHAPTER  XXXIY. 

ON  GUNSHOT  INJURIES. 

"  Gunshot  Injuries,"  writes  Professor  Longmore,  "  are  the  injuries  which  result 
from  the  action  of  missiles  set  in  motion  by  a  force  which  is  derived  from  the  ignition  of 
explosive  compounds.  They  comprehend  every  kind  and  degree  of  hurt  which  is  capable 
of  being  produced  on  the  human  frame  by  the  mechanical  impulse  of  obtuse  bodies."  He 
informs  us,  moreover,  that  in  every  100  casualties  there  are  20  killed  to  80  wounded,  and 
that  of  the  wounded  one-third  of  the  cases  are  severe  and  two-thirds  slight. 

The  wounds  vary  much  in  their  character  and  nature — one  caused  by  a  rifle  ball  differ- 
ing from  that  by  a  cannon  ball  or  shell ;  and  the  direct  effect  of  a  missile  upon  a  part 
differs  from  that  produced  indirectly  by  the  scattering  of  stones  or  any  other  hard  sub- 
stance caused  by  cannon  shot  or  shell.  Gunshot  contusions  of  tissues,  although  apparently 
trivial,  are,  as  in  civil  life,  often  associated  with  severe  deep-seated  injuries;  and  super- 
ficial wounds,  apparently  unimportant,  are  often  attended  with  or  followed  by  serious 
accidents.  Gunshot  wounds  are  always  of  the  contused  class,  those  of  civil  life,  however 
severe,  are  rarely,  if  ever,  attended  with  that  complete  attrition  and  displacement,  and 
even  total  removal  of  substance,  which  are  so  constantly  characteristic  of  wounds  pro- 
duced by  gunshots,  particularly  in  those  of  recent  times.  Gunshot  wounds,  moreover, 
are  also  prone  to  be  complicated  by  the  introduction  into  the  wound  of  some  foreign  body, 
such  as  some  portion  of  the  soldier's  dress  pressed  into  the  wound,  or  some  part  of  the 
wadding,  shot,  or  shell  itself. 

It  should  also  be  known  that  "  substances  of  very  low  degrees  of  density,  such  as  plugs 
of  tallow,  light  wood,  cork,  wads  of  paper,  and  others,  will  serve  to  inflict  penetrating 
wounds  in  the  softer  structures  of  the  body,  having  all  the  characters  of  wounds  inflicted 
by  denser  projectiles,  if  sufficient  velocity  be  impressed  upon  them.  But  the  necessary 
force  to  accomplish  this  result  can  only  be  executed  within  very  limited  distances." 
(Longmore.) 

"  The  external  distinguishing  signs  of  penetrating  gunshot  wounds  are  generally  mani- 
fest enough.  The  general  dimensions  of  the  opening  made  by  the  shot  sufficiently  show 
whether  it  has  been  made  by  a  small-arm  bullet,  a  large  grape  shot,  or  a  still  larger  gun- 
shot ;  its  shape,  whether  it  has  been  made  by  a  round  projectile,  by  a  fragment  of  a  shell, 
or  an  irregular  splinter  of  some  secondary  missile,  while  the  aspect  and  condition  of  the 
lips  of  the  wound  and  of  the  structures  immediately  surrounding  it,  sufficiently  mark  it  as 
not  being  one  inflicted  by  a  stabbing  or  cutting  instrument." 

Gunshot  wounds  differ  considerably  in  appearance,  these  differences  depending  upon 
the  forms  of  the  missiles  causing  the  injury,  and  their  speed,  as  well  as  the  part  of  the 
body  struck,  and  the  position  of  the  patient  relative  to  the  projectile  at  the  time  of  injury. 
When  part  of  the  body  is  carried  away  by  a  gunshot  at  full  speed,  the  surface  of  separa- 
tion will  present  a  level  yet  contused  and  almost  pulpified  aspect.  When  the  speed  is  less 
rapid,  the  soft  parts  where  the  separation  has  taken  place  will  be  more  lacerated  and  the 
bone  comminuted ;  and  when  the  speed  is  spent,  or  oblique  in  direction,  the  injured  parts 
will  either  be  crushed  more  or  less  deeply,  or  with  little  or  no  evidence  of  external  injury 
the  deeper  parts  may  be  irreparably  disorganized. 

Again,  "bullets  when  at  full  speed  perforate  or  penetrate,  but  when  at  lessened 
speed  they  crush  and  lacerate.  When  a  gun  is  discharged  near  the  body,  the  parts 
around  the  wound  of  entrance  will  be  blackened  and  burned,  while  the  wound  of  entrance 
appears  as  if  punched  out.  When  the  discharge  of  the  musket  takes  place  a  few  inches 
from  the  body,  the  injured  tissues  will  be  more  or  less  scorched,  blackened,  and  studded 
with  grains  of  unexplored  powder,  and  the  wound  of  entrance  large,  ragged,  and  excavated. 

Wounds  from  bullets  not  at  full  speed,  and  fired  at  a  distance  of  two  or  three 
hundred  yards,  will  present  an  opening  the  size  of  the  projectile,  or  possibly  smaller,  cir- 
cular in  shape,  with  serrated  (inverted),  undermined,  puckered,  and  flabby  edges ;  at 
times,  however,  a  flap  of  skin  is  found  at  the  opening. 
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The  margin  of  the  opening  will  appear  as  if  contused,  the  evidences  of  bruising  fading 
away  into  the  surrounding  tissues. 

When  the  speed  of  the  bullet  is  much  diminished,  no  skin  may  be  carried  away — the 
diminished  speed  of  the  missile  simply  stretching  and  tearing  asunder  the  tissues  to  allow 
of  entrance. 

When  wadding  or  other  foreign  substance  has  been  carried  into  the  wound  of  entrance, 
this  will  of  necessity  be  more  lacerated,  and  appear  larger  than  it  would  otherwise  be; 
and  the  same  conditions  may  be  found  to  exist  when  a  ball  enters  the  body  where  bone  Is 
only  conveyed  with  thin  integument. 

In  modern  warfare  where  the  rifle  bullets  are  of  a  cylindro-conoidal  form  (Fig.  684), 
soft  parts  are  more  readily  penetrated  and  bones  more  generally  split  or  splintered  than 


Fig.  684. 


English  and  foreign  bullets,  now  employed,  of  natural  size. 


was  found,  of  old,  from  the  impact  of  round  balls.  In  the  late  Franco-German  war  these 
points  were  generally  observed,  and  although  the  Prussian  and  Bavarian  balls  were  said 
to  be  larger  than  those  of  the  French,  the  wounds  produced  by  all  were  very  much  alike; 
if  anything,  however,  the  wound  from  the  needle-gun  produced  the  wider  tract  and  larger 
opening. 

Indeed,  in  the  "seton  wounds,"  or  wounds  penetrating  the  soft  parts  alone,  of  all  these 
balls  it  was  often  difficult  to  make  out  the  wound  of  entrance  from  the  wound  of  exit. 
When  they  traversed  the  soft  parts  alone,  they  often  ran  so  clearly  through  them,  that 
only  slight  suppuration  followed  and  repair  was  rapid ;  these  modern  balls  causing  less 
severe  lesions  of  the  soft  parts  than  the  old  spherical  balls.  Billroth  asserts  that  wounds 
with  split-like  exits  were  remarkable  for  the  amount  of  suppuration  that  followed.  When 
bones  were  struck,  no  matter  what  the  form  of  ball,  the  injury  was  alike;  there  was  com- 
minution, vertical  splintering,  and  at  times  almost  pulverizations.  Indeed,  in  civil  life 
there  is  nothing  like  the  splintering  and  comminution  of  bones  seen  in  wounds  from  rifle 
bullets. 

The  amount  of  alteration  in  form  which  the  projectiles  assume  after  striking  a  bone  is 
very  remarkable — some  being  completely  flattened,  others  strangely  contorted,  while  many 
are  split. 

Dr.  Knester,  of  the  Augusta  Hospital,  Berlin,  however,  has  proved  by  experiment 
(1874)  that  the  amount  of  injury  the  bones  and  soft  parts  sustain  in  a  gunshot  wound 
depends  much  upon  the  softness  or  hardness  of  the  bullet — a  hard  one  going  through  a 
part  and  leaving  a  "  seton  wound,"  where  a  soft  one  would  produce  frightful  destruction 
of  tissue.  He  explains  this  fact  by  the  lead  of  the  softer  bullets  becoming  heated  by 
collision  with  bone  and  broken  up  (not  melted).  The  Martini-Henry  bullet  is  a  hard  one 
and  made  of  twelve  parts  hard  lead,  and  one  tin.  The  Chassepot  and  the  others  are  all 
made  of  soft  lead,  and  consequently  break  up  and  flatten  out  against  bone,  thereby  causing 
large  apertures  of  exit  and  great  laceration  of  tissue. 

When  the  head  of  a  bone  is  struck  it  is  probably  comminuted.  When  bones  are  not 
broken  but  only  bruised,  acute  periostitis  and  endostitis  are  very  common,  the  concussion 
of  the  bone  being  generally  so  severe  as  to  excite  acute  action. 

With  the  rifle-ball  the  course  is  more  frequently  direct  than  with  that  from  the  old 
smooth-bored  musket.    Tortuous  courses  are  even  now  met  with,  but  less  frequently,  the 
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weight  of  the  ball  and  the  extreme  velocity  with  which  it  flies  producing  a  more  direct 
route.  It  penetrates  the  soft  tissues  in  a  direct  line,  and  when  it  strikes  bone  either  runs 
through  or  splinters  it,  entering  it  like  a  wedge.  It  will  often  appear,  writes  Longmore, 
that  the  track  of  a  bullet,  even  at  full  speed,  is  widely  removed  from  a  straight  line.  But 
it  usually  is  not  difficult  to  reconcile  the  apparent  irregularity  in  the  course  the  projectile 
has  taken  if  the  many  varied  positions  in  which  the  body  and  its  parts  are  liable  to  be 
placed  are  called  to  mind,  and  if,  when  making  the  examination,  the  surgeon  takes  care 
to  place  the  patient  in  a  similar  position  to  that  he  was  in  when  struck. 

The  injury  imparted  to  soft  parts  by  what  are  called  spent  balls  or  ricochet  shots  is  the 
most  destructive,  and  large  projectiles  "  rolling  over"  the  surface  of  a  part,  or  moving  at 
low  rates  of  speed,  possess  a  force  which  will  crush  all  parts  with  which  they  happen  to 
come  in  contact,  even  extremities,  and  rupturing  internal  organs  in  a  way  peculiar  to 
themselves. 

A  conical  rifle-ball,  when  partially  spent,  may  lodge  in  a  part,  either  in  a  bone  or  some 
soft  tissue.  It  may  take  some  unusual  path  and  lodge  where  the  surgeon  cannot  find  it,  or 
cannot  remove  it  ;  and  under  these  circumstances,  it  may  rest,  become  encysted,  and  give  but 
little  trouble.  But,  on  the  other  hand,  it  may  set  up  a  chronic  inflammatory  action  in 
the  part  and  give  rise  to  local  suppuration.  Bullets,  however,  rarely  lodge  in  the  soft 
parts  without  giving  rise  to  suppuration,  although  in  bones  they  may  do  so.  Such  cases 
should  not,  however,  induce  the  surgeon  to  leave  them  alone  when  they  can  be  removed  ; 
they  should  always  be  extracted  if  possible,  unless  they  have  penetrated  any  of  the  great 
cavities  of  the  body.  Billroth  speaks  very  strongly  on  this  point.  In  all  blind  wound- 
tracks  of  the  extremities,  the  finger  should  be  passed  into  the  wound  and  the  foreign  body 
looked  for,  the  external  wound  being  enlarged  when  needed  for  this  purpose ;  and  in  non- 
penetrating wounds  of  the  head,  chest,  abdomen,  and  pelvis,  the  same  practice  may  be 
observed.  The  removal  of  the  ball  as  the  cause  of  irritation  has  not  only  a  beneficial 
influence  on  the  body  of  the  patient ;  but  it  has  an  equally  beneficial  influence  upon  the 
mind  ;  for  as  long  as  the  ball  remains  lost  in  the  tissues,  the  soldier  naturally  regards  it 
as  a  serious  impediment  to  his  recovery,  and  there  is  no  effect  equal  to  that  caused  by  its 
removal.  Billroth  has  found  much  assistance  from  Nelaton's  sound  in  doubtful  cases,  but, 
as  a  rule,  he  says  that  projectiles  that  cannot  be  reached  by  the  fingers  can  rarely  be 
extracted,  the  bullet  forceps,  even  the  American,  being  of  small  value. 

When  a  part  of  the  body  is  carried  away  by  a  cannon  ball  at  full  speed,  the  stump  will 
present  a  level  surface  of  contused  and  almost  pulpified  tissues.  The  muscles  and  integu- 
ment will  not  have  retracted ;  the  extremity  of  a  broken  bone  will  probably  stand  out, 
small  fragments  of  bone  being  scattered  over  the  surface  of  the  wound. 

When  the  same  result  follows  the  contact  of  a  cannon-ball,  the  force  of  which  is  par- 
tially expended,  there  will  be  evidence  of  more  dragging  and  laceration  of  the  soft  parts, 
more  irregularity  of  the  wound,  more  hanging  of  the  muscles,  greater  comminution  of  the 
bone,  and  greater  injury  to  the  soft  parts  above  the  seat  of  separation,  and  probably 
greater  splintering  of  the  bone  upwards. 

When  the  force  of  the  cannon-ball  is  still  less  or  spent,  there  may  be  no  separation  of 
impaired  parts,  but  a  general  contusion,  crushing,  or  disorganization.  In  some  cases 
where  the  force  is  oblique,  there  may  be  no  external  evidence  of  injury,  this  want  of 
external  evidence  being  too  commonly  associated  with  broken  bones  or  severe  internal 
laceration  of  viscera  or  soft  parts.  Such  cases  were  formerly  set  down  as  due  to  "  wind 
contusions,"  or,  the  "  brush  of  a  shot,"  but  are  now  believed  to  be  caused  by  contusions 
of  nearly  spent  cannon-balls,  or  glancing  blows  from  some  projectile. 

Shell-wounds,  as  a  rule,  produce  severe  laceration  of  soft  parts,  and  though  they  may 
penetrate  tissues,  yet  they  very  rarely  pass  through  them. 

The  wounds  produced  by  rifle-balls  at  full  speed  at  the  point  of  entrance  are  often 
small,  circular,  clean  cut,  and  with  inverted  edges  :  but  at  the  point  of  exit  large,  irregular, 
and  with  everted  edges. 

As  the  distance  from  the  weapon  increases  and  the  velocity  of  the  ball  diminishes,  so 
the  wound  of  entrance  becomes  less  circular  and  regular,  larger  and  more  contused  ;  the 
wound  "  sometimes  consisting  of  three  triangular  flaps,  which  on  being  lifted  up  can  be 
made  to  meet  at  their  apices  in  the  centre  of  the  opening." — Longmore. 

AVhen  the  ball  has  passed  through  the  part  the  wound  of  exit  will  probably  be  larger 
than  the  projectile,  more  irregular,  torn,  and  everted  than  that  of  entrance,  the  subcutane- 
ous fat  often  projecting.  At  times,  however,  with  the  cylindro-conoidal  bullet  discharged  at 
full  speed,  there  is  little  difference  between  the  two  wounds.  In  the  patient's  clothing, 
when  the  wound  of  entrance  is  punctured,  that  of  exit  will  be  lacerated. 

The  pain  caused  by  a  gunshot  wound  depends  upon  the  parts  that  are  injured.    In  a 
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general  way  it  is  not  severe,  and  when  so,  is  evanescent ;  writers  tell  us,  that  it  is  often 
described  like  the  sudden  stroke  of  a  cane,  or  the  shock  of  a  heavy  blow.  Sometimes 
soldiers  are  unaware  of  their  wounds.  When  the  trunks  of  nerves  are  pushed  aside  and 
injured,  intense  pain  may  be  felt,  but  not  locally.  Longmore  relates  the  case  of  an  officer, 
who,  from  his  sensations,  thought  his  arm  was  broken,  but  on  examination  no  such  injury 
existed,  a  ball  had  passed  from  right  to  left  through  his  neck,  which  probably  injured 
some  of  the  cervical  or  brachial  plexus  of  nerves,  thereby  giving  rise  to  his  error.  More 
pain  is  occasionally  felt  at  the  wound  of  exit  of  a  bullet  than  that  of  entrance. 

Shock — "  When  a  large  bone  is  suddenly  shattered,  a  cavity  penetrated,  an  impor- 
tant viscus  wounded,  or  a  limb  carried  away  by  a  round  shot,  the  most  prominent  symp- 
tom is  the  general  perturbation  and  alarm  which  in  most  cases  instantaneously  supervene 
On  the  injury.  This  is  generally  described  as  the  '  shock'  of  the  gunshot  wound.  The 
patient  trembles  and  totters,  is  pale,  complains  of  being  faint,  perhaps  vomits.  His  fea- 
tures express  extreme  anxiety  and  distress.  This  emotion  is  in  great  measure  instinctive, 
and  seems  to  be  sympathy  of  the  whole  frame  with  the  part  subjected  to  serious  injury, 
expressed  through  the  nervous  system.  This  shock  is  more  or  less  persistent,  according 
to  circumstances.  Examples  seem  to  show  that  it  may  occasionally  be  overpowered 
altogether,  even  in  .most  severe  injuries,  by  moral  and  nervous  action  of  another  kind,  by 
a  state  of  mental  tension,  but  this  can  rarely  happen  when  the  injury  is  a  vital  one.  Panic 
may  lead  to  similar  symptoms  of  shock,  although  the  wound  is  of  a  less  serious  nature.  A 
soldier,  having  his  thoughts  carried  away  from  himself,  his  whole  frame  stimulated  to  the 
utmost  height  of  excitement  by  the  continued  scenes  and  circumstances  of  the  fight,  when 
he  feels  himself  wounded  is  suddenly  recalled  to  a  sense  of  personal  danger ;  and  if  he  be 
seized  with  doubt  whether  his  wound  is  mortal,  depression  as  low  as  his  excitement  was 
high  may  immediately  follow.  This  depression  will  vary  in  degree,  according  to  indi- 
vidual character  and  intelligence,  state  of  health  and  other  personal  peculiarities.  For 
while,  on  the  one  hand,  in  every  action  numerous  examples  occur  of  men  walking  to  the 
field  hospital  for  assistance  almost  unsupported  after  the  loss  of  an  arm  or  other  such  severe 
injury ;  on  the  other,  men  whose  wounds  are  slight  in  proportion,  are  quite  overcome,  and 
require  to  be  carried." 

"  As  a  general  rule,  however,  the  graver  the  injury,  the  greater  and  more  persistent  is 
the  amount  of  '  shock.'  A  rifle  bullet  which  splits  up  a  long  bone  into  many  longitudinal 
fragments  inflicts  a  very  much  more  serious  injury  than  the  ordinary  fracture  effected  by 
the  ball  from  a  smooth-bore  musket,  and  the  constitutional  shock  bears  like  proportion. 
When  a  portion  of  one  or  both  of  the  lower  extremities  is  carried  away  by  a  cannon  ball, 
the  higher  towards  the  trunk  the  injury  is  inflicted  the  greater  the  shock,  independent  of 
the  loss  of  blood.  When  a  ball  has  entered  the  body,  though  its  course  be  not  otherwise 
indicated,  the  continuance  of  shock  is  a  sufficient  evidence  that  some  organ  essential  to 
life  has  been  implicated  in  the  injury." — Longmore.  [Fat  embolism  gives  symptoms  similar 
to  shock,  but  occurs  later.  The  crushed  marrow  supplies  the  fat  globules,  which  cause 
embolism  of  the  pulmonary  and  cerebral  capillaries  and  produce  death.] 

Hemorrhage. — The  amount  of  hemorrhage  attending  a  gunshot  wound  varies  accord- 
ing to  the  size  and  situation  of  the  wounded  vessels.  When  large  vessels  are  involved, 
death  is  rapid,  and  such  cases  do  not  come  under  the  notice  of  the  army  surgeon. 

In  the  cases  that  come  into  the  surgeon's  hands  in  a  general  way  there  has  been  an 
attack  of  hemorrhage  directly  after  the  injury,  but  little  more ;  possibly  some  oozing,  but 
rarely  much,  may  exist. 

When  a  limb  is  shot  off",  there  is  rarely  more  bleeding  than  when  it  has  been  torn  off 
by  machinery  as  seen  in  civil  life.  Large  vessels,  when  torn  or  twisted,  seldom  bleed. 
In  these  cases  the  plugged  pulsating  extremity  of  the  lacerated  artery  will  generally  be 
found  projecting  from  the  wound. 

In  the  wounds  caused  by  rifle-balls,  vessels  escape  in  a  marvellous  manner,  the  great 
resiliency  of  large  vessels  and  the  freedom  with  which  they  slip  away  under  pressure  from 
their  loose  cellular  connections,  allowing  a  ball  to  pass  along  or  across  their  course  with- 
out wounding  them.  At  times  the  vessels  may  be  so  contused  as  to  become  obstructed 
and  obliterated  (vide  Prep,  at  Netley).  Nevertheless,  a  rifle-ball  occasionally  may  directly 
divide  a  large  artery  and  cause  instantaneous  death.  In  the  American  war,  among  the 
cases  of  primary  gunshot  lesions  of  the  arteries  that  came  under  treatment,  it  was  found 
that  in  most,  only  a  portion  of  the  calibre  of  the  vessel  had  been  carried  away,  and  that 
retraction  had  thus  been  prevented. 

Secondary  hemorrhage  is  common  in  gunshot  wounds,  and  is  due  probably,  as  a 
rule,  to  the  reopening  of  a  wound  in  a  vessel  temporarily  closed,  or  to  the  sloughing  of 
some  part  of  its  walls  that  had  been  injured.    In  the  former  case,  the  new  tissue  that  had 
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stopped  for  a  time  the  flow  of  blood,  gives  way  under  some  sudden  movement  or  local 
mechanical  force  such  as  some  foreign  body  in  the  wound  ;  or  breaks  down  during  the 
suppurative  or  sloughing  process.  In  the  latter,  the  injured  coats  of  the  artery  are  cast 
off,  having  been  destroyed  by  some  contusion  or  other  violence.  In  either  case  the  throm- 
bus or  clot  in  the  vessel  is  not  sufficiently  well  formed  or  organized  to  resist  the  force  of 
the  blood  current  from  behind.  When  such  a  clot  organizes,  there  will,  of  course,  be  no 
bleeding.  "  The  great  frequency  of  secondary  hemorrhage  has  for  its  chief  causes  the 
absence  or  faultiness  of  sanitary  conditions,  and  the  debility  of  the  patient,  due  to  priva- 
tion of  nourishing  food,  and  to  exposure.  The  means  calculated  to  remove  or  anticipate 
such  evils  will,  if  applied,  be  of  more  value  than  is  the  ligature  in  coping  with  secondary 
bleeding  after  gunshot  injury." — Mac  Cormac. 

With  respect  to  the  treatment  of  secondary  hemorrhage  after  gunshot  wounds  it  is  in 
principle,  similar  to  that  which  the  civil  surgeon  follows.  Styptics  where  large  vessels 
are  concerned  are  worse  than  useless.  Pressure  is  only  applicable  for  temporary,  but  not 
curative  purposes,  and  thus  the  surgeon  is  driven  to  cut  down  upon  the  wounded  artery 
to  tie  or  twist  both  ends,  or,  to  apply  the  game  practice  to  the  vessel  in  its  continuity 
leading  to  the  seat  of  bleeding  when  the  former  operation  is  too  difficult  or  dangerous. 
Billroth  advocates  dealing  with  the  main  trunk  of  the  bleeding  vessel  at  an  early  period  of 
the  hemorrhage,  and  not  wasting  time  by  delay.  He  says  that  out  of  twenty-three  cases 
in  which  he  applied  a  ligature  to  large  arteries  for  hemorrhage,  death  took  place  in  seven 
from  bleeding  on  the  separation  of  the  ligature,  when  no  clot  was  found  in  the  vessel ;  in 
twelve  from  hemorrhage  and  pyemia,  of  which  no  examination  was  made,  and  seven 
alone  recovered. 

In  the  late  Continental  war  Stromeyer  and  Mac  Cormac  maintain  that  the  result  of 
such  operations  was  uniformly  unfavorable.  Out  of  twelve  cases  which  Stromeyer  saw, 
only  two  recovered.  "  I  think,"  he  says,  "  we  must  decide  to  amputate  oftener  in  cases 
of  secondary  hemorrhage." 

Possibly  a  better  result  might  have  followed  torsion  of  the  arteries,  for,  after  such  a 
practice,  when  bleeding  has  been  arrested,  there  is  nothing  to  set  up  fresh  mischief  in  the 
artery,  no  foreign  body  like  the  ordinary  ligature  to  excite  any  ulcerative  or  disorganizing 
process  through  which  hemorrhage  may  take  place  ;  the  thrombus  that  forms  in  the  vessels 
after  torsion,  being  allowed  to  go  undisturbed,  to  organize  and  to  become  incorporated 
with  the  incurved  middle  arterial  coat  as  one  firm  organized  fibrinous  mass.  The  catgut 
ligature,  however,  may  possibly  be  of  use  in  these  cases. 

Treatment  In  the  front  of  the  battle-field  little  more  can  be  done  in  the  way  of 

treatment  of  gunshot  wounds  than  the  application  of  some  provisional  dressing ;  some 
pressure  or  tournicmet  to  arrest  hemorrhage  when  the  vessel  cannot  be  at  once  secured ; 
some  splint  or  other  available  support  to  prevent  extra  injury  being  inflicted  by  movement 
to  the  field  hospital.  Before  examining  a  wound,  the  cloths  that  cover  it  should  be  care- 
fully looked  to,  and  more  particularly  the  garment  next  the  skin,  for  "  it  occasionally 
happens  that  a  bullet  will  have  sufficient  force  to  penetrate  the  body  to  a  limited  distance, 
at  the  same  time  carrying  a  portion  of  the  wounded  man's  shirt  before  it,  while,  owing  to 
the  yielding  nature  of  the  material  it  fails  to  tear  a  piece  out  of  it.  The  bullet  will  then 
lie,  as  it  were,  at  the  bottom  of  a  pouch  of  the  shirt  like  the  finger  in  a  glove ;  and  when 
the  shirt  is  taken  out  the  bullet  will  be  brought  away  with  it."  Longmore,  in  his  recent 
work  on  "gunshot  injuries,"  relates  several  instances  of  the  kind. 

At  the  field  hospital  the  wound  should  be  thoroughly  and  carefully  examined,  and  to 
do  so,  the  patient  should  be  placed,  when  practicable,  as  near  as  possible  in  the  position 
he  occupied  when  he  received  it.  All  foreign  bodies  must  be  taken  away,  bleeding  vessels 
ought  to  be  ligatured  or  twisted  ;  and,  when  necessary,  the  wound  should  be  enlarged  for 
the  purpose.  No  make-shift  of  pressure  or  other  temporizing  means  should  be  employed. 
When  great  collapse  or  "  shock"  exists  some  gentle  stimulant  may  be  given.  The  true 
condition  of  parts  is  to  be  made  out  at  once,  and  the  plan  of  treatment  laid  down,  soft 
parts  being  adjusted,  operative  interference  decided  upon  when  necessary,  and  right 
appliances  employed. 

By  far  the  best  instrument  to  explore  a  wound  is  the  finger,  and  for  this  purpose  the 
external  opening  through  the  fascia  may  always  be  enlarged.  "  Probes  should  seldom  or 
never  be  used  ;  the  finger  is  by  far  the  best  instrument  if  the  wound  will  admit  it"  (John 
Hunter,  MS.  Lect.,  1787).  "No  artificial  instrument  can  give  the  same  amount  of  infor- 
mation or  afford  information  so  precise  with  regard  to  the  lodgment  of  foreign  bodies  and 
their  nature  as  the  surgeon's  finger  can  give.  The  surgeon  should  not  withdraw  the  finger 
until  the  course  the  projectile  has  taken,  the  injury  it  has  done,  the  complications  of  the 
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wound,  such  as  the  presence  of  foreign  bodies,  and,  in  such  a  case,  their  kind  and  situa- 
tion, have  been  decided  by  him  ;  the  exploration  will  then  be  completed  by  one  operation, 
and  a  second  insertion  of  the  finger  for  the  purpose,  which  is  always  irritating  to  a  patient, 
will  be  avoided."  The  knowledge  gained,  moreover,  will  be  definite  and  of  special  utility 
in  determining  the  proceedings  to  be  afterwards  adopted.  The  exploration  is  often  assisted 
by  pressing  the  soft  parts,  especially  if  the  wound  be  in  one  of  the  extremities,  from  an 
opposite  direction  towards  the  finger  end."  Sometimes,  when  a  lodged  ball  cannot  other- 
wise be  discovered,  it  may  be  found  by  passing  the  flat  palm  of  the  hand  down  the  limb. 
"  Sometimes,"  writes  Longmore,  "  it  may  be  detected  simply  by  relaxing  the  muscular 
tissues,  so  as  to  give  a  loose  and  pendulous  condition  to  the  parts  concerned,  and  then 
lightly  tossing  up  the  flesh  at  different  points  from  below  with  the  tips  of  the  fingers." 
When  the  finger  passes  through  an  opening  in  fascia  or  a  deep  aponeurosis,  the  track  will 
feel  constricted,  when  through  muscles  and  connective  tissue  expanded. 

When  sufficient  information  cannot  be  acquired  through  the  finger  either  from  the 
length  of  the  wound  or  its  tortuosities,  probes  must  be  used.  Nelaton's  (Fig.  685),  with 
a  small  ball  of  porcelain  at  the  end,  is  good,  and  so  also  Sayre's  snake-jointed  probe,  with 
a  like  end.  Longmore  prefers  a  long  silver  probe,  which  can  be  bent  to  any  angle,  but 
speaks  highly  of  Dr.  Lecomte's  stylet-pince.  It  responds  as  an  indicator  with  even  more 
distinctness  than  the  Nelaton  probe  in  all  cases  in  which  the  test  would  be  of  service, 
while  it  answers  for  a  variety  of  other  cases  in  which  Nelaton's  probe  would  give  no  indi- 
cation at  all.  By  it  small  particles  of  the  substance  embedded  in  the  tissues  can  be 
extracted  for  examination,  and  many  foreign  substances  altogether  removed.  [A  probe 
should  always  be  flexible,  so  that  the  end  can  be  slightly  bent,  for  the  instrument  will 
then  follow  the  track  of  the  bullet  with  greater  ease]. 


Fig.  685. 


Lecomte's  stylet-pince. 

a.  Canula  moving  over  (ft)  cleft  steel  rod  with  closed  curettes  at  end,  fixed  in  handle  ;  (c)  the  gliding  of  the  canula 
determining  the  opening  or  closing  of  the  curettes  ;  (d)  curettes  open  grasping  bullet. 

In  gunshot  fractures  of  the  shafts  of  bones  which  are  to  be  treated  conservatively, 
Stromeyer  advises  that  no  probing  ought  to  be  performed,  and  in  doubtful  or  in  operation 
cases,  it  ought  only  to  be  done  just  before  the  operation  or  under  chloroform. 

Electric  indicators  have  been  employed,  and  some  are  most  ingenious  and  possibly 
valuable,  but  they  are  not  portable.  The  appliance  of  Mr.  De  Wilde,  in  which  contact 
with  the  metal  of  a  ball  is  notified  by  the  sound  of  a  bell  is  particularly  taking,  and  a  very 
useful  apparatus  has  also  been  made  by  Messrs.  Krohne  and  Sesemann,  of  Duke  Street, 
Manchester  Square.  Professor  Longmore  speaks  highly  of  both,  but  prefers  the  latter. 
It  is  designed  to  ascertain  with  absolute  certainty,  if  a  substance  lodged  in  the  body,  and 
admitting  of  being  touched  with  the  probe  or  grasped  with  the  forceps,  is  a  bullet,  a  frag- 
ment of  a  projectile,  or  other  metallic  substance.  The  probe  is  elastic,  and  follows  the 
track  of  any  projectile  more  readily  than  a  stiff"  probe.  Two  sharp  needles  are  concealed 
in  it,  which,  when  a  hard  body  is  felt,  are  pushed  forwards  one  after  the  other.  This  is 
done  by  pressing  the  small  buttons  on  the  handles  towards  the  probe.  As  soon  as  the  two 
points  touch  the  foreign  substance,  if  it  be  metal,  the  electric  current  passes  through  the 
instrument,  a  fact  immediately  indicated  by  the  hand  on  the  dial.  The  hand  moves 
actively  either  towards  the  right  or  left  side.  The  forceps  possess  this  principal  advantage 
that  they  can  be  also  used  as  a  probe,  thereby  dispensing  in  many  cases  with  the  use  of 
the  elastic  probe  altogether.  The  extremities  are  furnished  with  Assalini's  points,  with 
which  particles  of  clothing  can  be  removed,  if  such  should  be  before  the  projectile.  If  a 
foreign  body  is  touched  with  the  forceps  it  should  be  gently  grasped  between  both  blades. 
If  it  be  a  bullet  or  any  piece  of  metallic  projectile,  the  electric  current  passes  through  it, 
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and  the  hand  on  the  dial  moves  again  actively,  as  described  above.  It  is,  of  course, 
necessary  to  fix  the  connecting  wires  of*  the  instrument  into  the  brass  heads  on  each  side 
of  the  dial.  In  the  drawer  below  the  dial  there  is  a  small  battery  charged  with  sulphate 
of  mercury.  If  the  charge  has  become  too  dry  and  weak  it  should  be  moistened  with  a 
few  drops  of  water,  and  a  few  pinches  of  sulphate  of  mercury  should  be  added.  It  is  to  be 
observed  that  the  zinc  plate  touches  the  platinum  points  in  the  trough. 

In  exceptional  and  chronic  cases  where  time  has  been  allowed  to  pass,  these  instruments 
are  of  greater  use  than  in  primary  cases. 

It  need  hardly  be  reasserted  that  when  a  ball  has  penetrated  any  of  the  cavities  of  the 
body  such  as  the  head,  chest,  or  abdomen,  it  is  not  to  be  sought  for  on  any  account. 

When  a  foreign  body  has  been  detected  it  should  be  removed ;  at  least 
this  is  the  rule.  Coxeter's  extractor,  composed  of  a  scoop  for  holding  and  a  pin  for  fixing 
the  bullet  has  been  highly  praised  (Fig.  685).  [This,  in  America,  is  often  called  Levis's 
extractor,  who  devised  a  similar  instrument  many  years  ago.]  Instruments  with  blades 
cannot  be  recommended,  as  they  necessitate  the  dilatation  of  the  wound. 

Mac  Cormac  writes,  "The  bullet  forceps  I  preferred  was  one  with  claw  points,  at  a 
right  angle  with  the  handle,  and  slightly  overlapping,  so  as  to  admit  of  easy  ingress. 
"When  these  catch  the  bullet  they  rarely  let  it  slip.  The  extraction  of  bullets,  however, 
requires  skill  and  patience ;  much  injury  may  be  inflicted  on  surrounding  parts  by  the 
incautious  use  of  the  bullet  forceps." 

When,  from  the  smallness  of  the  wound  of  entrance,  force  is  required,  it  is  better  to 
enlarge  than  to  stretch  the  wound.  When  the  foreign  body  rests  beneath  the  skin,  an 
opening  through  it  may  be  made. 

"When  balls  lodge  in  bone,  they  should  be  removed  as  from  soft  parts ;  when  they  can 
be  raised  from  their  bed  by  an  elevator,  such  an  instrument  should  be  employed.  When 
forceps  are  wanted  for  extraction,  Luer's  "  sharp-pointed  bullet  forceps,  which  bite  into 
and  secure  a  most  firm  grasp  of  the  object,  will  best  accomplish  the  extraction."  To  aid 
extraction  the  gouging  away  of  some  part  of  the  bone  may  be  necessary. 

As  a  rule,  however,  with  rifie  balls,  the  bone  is  splintered ;  and,  under  these  circum- 
stances, when  the  epyphysis  of  the  bone  is  involved,  excision  of  the  joint  is  called  for  when 
the  joints  of  the  upper  extremity  or  the  head  of  the  femur  is  involved,  and  amputation 
when  the  knee  and  ankle  are  injured. 

After  the  removal  of  all  foreign  bodies  from  the  wound,  and  when  the  parts  have  been 
cleansed,  they  should  be  carefully  adjusted,  placed  at  rest  in  an  easy  position,  and  protected 
by  wet  or  dry  lint;  union  by  adhesion  is  out  of  all  question,  and  that  by  granulation  alone 
can  take  place.  To  hermetically  seal  a  wound  is  not  a  practice  to  be  generally  recom- 
mended. Some  gentle  support  by  means  of  a  bandage  not  only  gives  comfort,  but  is 
beneficial. 

When  suppuration  has  taken  place,  the  greatest  care  is  needed  to  prevent  burrowing. 
As  soon  as  abscesses  form  they  should  be  lanced,  and  that  freely.  When  the  wounds  of 
entrance  and  exit  are  opened,  the  intervening  sinus  may  be  syringed  with  advantage, 
some  medicated  lotion  such  as  iodine  water,  Condy's  solution,  or  carbolic  acid,  one  part  to 
a  hundred,  being  used. 

Under  all  circumstances,  .thorough  cleanliness  should  be  observed,  good  food  with  tonics 
and  sedatives  given  ;  fresh  air  being  allowed  to  circulate  freely  around  the  beds.  Stimu 
lants  should  be  administered  with  great  caution,  enough  only  being  allowed  to  assist  the 
digestion  of  solid  food. 

Gunshot  wounds  of  soft  parts  usually  suppurate  about  the  third  or  fourth  day,  sloughs 
mostly  separate  about  the  tenth  or  fourteenth ;  and  recovery  takes  place  in  five  or  six 
weeks,  the  wound  of  exit,  as  a  rule,  closing  before  that  of  entrance. 

Gunshot  Wounds  of  the  Head. 

A  gunshot  wound  of  the  head  received  from  a  rifle  ball  at  full  speed  produces  a  diffused 
injury  to  the  skull  and  its  contents;  when  caused  by  a  spent  ball  or  by  a  fragment  of  shell, 
the  injury  may  be  localized. 

In  the  former  cases  the  external  evidence  of  injury  bears  no  comparison  with  the  real 
mischief  the  patient  has  sustained.  In  the  latter  the  external  evidence  may  be  greater 
than  the  internal.  Thus,  the  experience,  says  Professor  Longmore,  of  the  military  sur- 
geon, leads  him  always  to  hesitate  in  forming  a  prognosis,  however  limited  a  gunshot 
injury  may  appear  to  be  at  first  observation. 

Gunshot  injuries  are,  moreover,  specially  prone  to  be  followed  by  diffused  meningitis, 
60 
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Fig.  686. 


Fig. 


Hound  of  Entrance. 


Wound  qf  Exit. 


encephalitis,  and  the  formation  of  deep-seated  abscesses,  this  proneness  to  traumatic 
inflammation  being  clearly  due  to  the  injury  the  brain  itself  with  its  membranes  has  sus- 
tained ;  for  in  head  injuries  with  which  the  civilian  is  familiar,  this  tendency  to  traumatic 
encephalitis  bears  a  direct  proportion  to  the  injury  of  the  cranial  contents. 

The  opening  made  into  the  skull  by  a  pistol  ball  when  at  full  speed  is  clean  and 
defined;  that  of  exit  larger  and  bevelled  outwards.    They  are  rarely  complicated  with 

fissures.    When,  however,  the  velo- 
687.  city  of  the  ball  is  in  a  manner  modi- 

fied, there  may  be  the  same  amount 
of  "  starring"  at  the  wound  as  is 
seen  by  the  civil  surgeon. 

In  military  as  in  civil  practice, 
the  inner  table  of  the  skull  is  always 
fractured  to  a  greater  extent  than 
the  outer  when  the  ball  enters  from 
without  {vide  Figs.  686-7,  taken 
from  Longmore's  article  in  'Holmes's 
System')  ;  but  the  opposite  condition 
exists  when  the  ball  passes  through 
the  skull  on  the  opposite  side  of  tlie 
cranium,  the  table  of  the  skull  corre- 
sponding to  the  point  of  exit  of  the  ball  suffering  the  most  in  both  cases. 

In  military,  as  in  civil  practice  the  amount  of  external  injury  is  no  indication  of  the 
amount  of  internal  mischief.  A  spent  ball,  a  fragment  of  shell,  a  stone,  may  cause  what 
appears  to  be  only  a  contusion  of  the  scalp,  yet  a  fracture  may  coexist  with  such  a  contu- 
sion, and  a  considerable  amount  of  intra-cranial  mischief  follow.  "  The  amount  of 
bruising  obvious  to  sight  and  the  degree  of  concussion  may  have  seemed  trifling,  and  yet 
the  remote  consequences  may  be  serious  enough." — Longmore. 

Contused  gunshot  injuries  without  any  external  evidence  of  cranial  mischief,  are  at 
times  associated  with  such  intra-cranial  injury  as  to  be  followed  by  a  speedy  death.  "  Con- 
tusing and  glancing  shots,"  says  Dr.  Neudorfer,  of  Prague,  in  his  '  Manual  of  Military 
Surgery,'  will  either  occasion  fissures,  fractures,  or  depressions,  or  not  interfere  with  the 
integrity  of  the  skull  at  all,  according  to  the  velocity  of  the  projectile  and  the  elasticity 
and  power  of  resistance  of  the  bones." 

Severe  scalp  wounds  are  generally  caused  by  the  impact  of  a  projectile  at  an  acute 
angle.  Under  such  circumstances,  the  bone  is  often  left  intact,  and  little  or  no  injury  to 
the  brain  results.  • 

At  a  less  acute  angle,  the  bone  may  be  bruised,  scratched,  or  furrowed,  fissured, 
starred,  or  comminuted,  and  with  these  several  conditions,  more  or  less  severe  brain 

symptoms  may  be  associated,  the 
Fig.  688.  Fig.  689.  gravity  of  the  symptoms  depend- 

ing on  the  severity  of  the  concus- 
sion. 

Concussion  in  military  as  in 
civil  experience  means  either  a 
temporary  suspension  of  brain 
functions,  a  contusion  or  lacera- 
tion of  the  brain  structure,  or  a 
more  or  less  severe  extravasation 
of  blood  upon  or  into  the  brain 
itself.  A  severe  contusion  of 
the  skull  without  fracture  being 
quite  capable  of  producing  a  fatal 
laceration  of  a  sinus. 

"  A  simple  observation  of  the 
injur}'  to  the  outer  table,  whether 
by  sight  or  touch,  will  by  no 
means   necessarily   lead    to  a 
knowledge  of  the  amount  of  in- 
jury or  change  of  position  in  the  inner  table." — Longmore.    Indeed,  it  is  quite  possible 
for  a  piece  of  the  inner  table  of  the  skull  to  be  fractured  and  detached  without  any  fracture 
of  the  external  taking  place.    This  is  illustrated  in  Figs.  688-9,  taken  from  the  drawing 


Circular  No.  6,  Figs.  4  and  5,  Washington. 
Fig.  688. — Exterior  view  of  the  fore-mentioned  specimen. 
Fig.  689. — Fracture  of  the  vitreous  table  of  the  frontal  bone,  without 
fracture  of  the  external. 
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of  what  is  believed  to  be  a  unique  specimen  (2313,  A.  M.  M.),  in  the  United  States 
Museum,  published  in  Circular  No.  6. 

When  the  external  table  has  been  ploughed  off  by  the  projectile,  care  should  be  taken 
not  to  mistake  such  an  injury  for  a  fracture  of  both  tables  with  depression. 

In  military,  as  in  civil  practice  too,  fissured  fractures  are  mostly  the  result  of  blows  by 
heavy  projectiles,  and  fissures  of  the  inner  table  without  external  evidence  of  the  injury, 
occasionally  occur. 

Comminuted  fractures  in  both  military  and  civil  experience  are  also  chiefly  local  inju- 
ries, the  force  of  the  ball  or  blow  expending  itself  on  the  injured  spot. 

Wounds  complicated  with  fracture  and  depressed  bone  without  lodg- 
ment of  the  projectile  are  most  serious.  Of  seventy-six  cases  recorded  after  the 
Crimean  campaign,  fifty-five  proved  fatal,  and  of  the  twenty-one  survivors  twelve  had  to 
be  invalided ;  "  the  severe  concussion  of  the  whole  osseous  sphere  by  the  stroke  of  the 
projectile,  the  bruising  and  injury  to  the  bony  texture  immediately  surrounding  the  spot 
against  which  it  has  directly  impinged,  as  well  as  the  contusion  of  the  external  soft  parts, 
so  that  the  wound  cannot  close  by  the  adhesive  process,  constitute  very  important  differ- 
ences between  gunshot  injuries  on  the  one  side  and  others." — Longmore. 

Fractures  of  the  cranium  from  gunshot  wounds  are  not  unfrequently  complicated  with 
the  retention  of  the  projectile.  It  may  be  that  the  ball  has  been  flattened  against  the  bone 
and  lodged  in  the  wound,  or  it  may  be  that  it  has  been  split  against  the  fractured  cranium, 
one  portion  entering  the  skull,  and  the  other  the  integument.  Under  either  circumstance, 
the  segment  that  enters  the  skull  may  lodge  either  between  the  bone  and  the  dura  mater, 
or  lacerate  the  membranes  and  enter  the  brain.  Longmore  gives  a  case  in  which  there 
was  a  fissured  fracture  with  slight  depression,  but  no  hole  in  the  skull,  where  after  death, 
half  the  rifle-bullet  was  found  in  the  brain,  the  hole  through  which  the  half  bullet  had 
forced  admittance  having  closed  as  soon  as  it  had  entered  the  skull.  He  gives,  also, 
another  precisely  similar,  which  reflects  great  credit  upon  the  surgeon,  Dr.  B.  Howard, 
of  the  United  States,  in  which,  from  the  presence  of  a  single  hair  protruding  from  within 
the  broken  bone,  it  was  inferred  that  a  solid  substance  had  entered  the  skull.  Trephining 
was  performed,  a  distorted  Minie  ball  removed,  and  recovery  ensued. 

Rifle  bullets  at  the  usual  speed,  however,  in  the  majority  of  cases  enter  the  cerebral 
mass,  to  make  their  exit,  in  some  instances,  at  the  opposite  side  of  the  skull,  in  others  to 
rest  beneath  the  opposite  wall ;  at  times,  the  ball  takes  a  circuitous  route.  In  all  death 
follows,  as  a  rule,  no  exception  to  this  fact  having  been  reported  from  the  Crimean  war. 

Treatment  To  do  nothing  active  when  death  appears  imminent  is  a  duty  the  student 

has  to  learn,  but  in  the  primary  treatment  of  head  injuries  in  the  stage  of  collapse,  in 
military  as  in  civil  practice,  there  is  no  more  stringent  rule  than  to  abstain  from  interfer- 
ence, to  wait  and  to  watch.  The  patient  should  be  relieved  of  all  unnecessary  dress  ;  no 
tight  belts  or  garment  being  allowed  to  interfere  with  the  respiration.  He  should  be 
placed  in  the  horizontal  position,  and  when  removed  from  necessity,  it  should  be  done  as 
gently  as  possible.  When  the  extremities  are  cold  extra  covering  may  be  applied  and 
artificial  warmth  when  possible. 

As  the  case  develops,  its  surgical  treatment  ought  to  be  conducted  on  precisely  similar 
principles  to  those  laid  down  in  former  chapters.  Practice  is  to  be  established  on  the 
preventive  principle,  to  ward  off  intra-cephalic  inflammation  ;  perfect  quiet,  cold  applica- 
tions to  the  head,  and  liquid  food,  being  three  essentials.  Foreign  bodies  are  to  be  searched 
after  and  removed  with  extreme  caution.  When  they  have  entered  the  skull,  and  still 
more  the  brain,  all  search  is  forbidden  ;  but  when  situated  at  the  external  orifice  they 
should  be  taken  away,  and  the  sooner  the  better.  If  a  ball  be  so  impacted  as  to  be  im- 
movable, the  wound  in  the  broken  bone  may  be  enlarged  to  favor  its  extraction,  but  no 
unnecessary  interference  with  the  cranium  or  its  contents  should  be  entertained.  All 
foreign  bodies  in  the  integuments  outside  of  the  skull  ought  to  be  taken  away  as  soon  as 
discovered. 

The  opinion  of  most  surgeons  is  decidedly  against  the  operation  of  trephining  in  gun- 
shot wounds  of  the  head.  When  the  operation  is  entertained  it  should  only  be  in  com- 
pound fracture  with  depression  attended  with  brain  symptoms.  The  experience  of  the 
Crimean  war,  of  our  own  as  well  as  of  French  surgeons — of  the  Schleswig-Holstein  and 
Franco-Prussian  wars  as  recorded  by  Stromeyer — of  the  Indian  war  as  told  us  by  Dr. 
Williamson,  is,  without  doubt,  decidedly  against  this  operation.  In  the  Crimean  cam- 
paign, the  trephine  was  only  successfully  employed  in  four  cases  in  our  own  army,  and 
among  the  French,  it  was  for  the  most  part  fatal. 

The  late  American  war,  however,  gives  us  a  more  favorable  result,  but  the  report  itself 
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states  that  "  the  data  are  not  sufficiently  complete  to  admit  of  fair  comparative  analysis," 
so  judgment  must  be  withheld. 

In  compound  fracture,  loose  fragments  may  always  be  removed.  In  all  penetrating 
wounds  of  the  skull  with  lodgment  of  the  projectile,  operative  interference  is  out  of  all 
question. 

As  a  rule,  writes  Mac  Cormac,  "  the  largest  proportion  of  good  results  will  obtain 
amongst  those  cases  where  the  amount  of  operative  surgery  has  been  at  a  minimum." 

By  way  of  summary,  it  may  be  remembered,  that  cerebral  concussion,  rupture  of  one 
of  the  cerebral  sinuses,  and  fatal  intra-cranial  hemorrhage  may  take  place  from  a  gunshot 
projectile  without  any  external  marks  of  injury,  and  that  a  gunshot  injury  of  the  head, 
followed  by  a  scalp  wound,  without  any  cerebral  symptom,  may  be  followed  by  inflamma- 
tion of  the  bone  and  meningitis. 

The  vitreous  or  inner  table  of  the  skull  may  be  fissured,  depressed  and  even  detached, 
without  any  fracture  of  the  external  table.  The  drawings  taken  from  Circular  VI  of  the 
Washington  War  Department,  illustrate  the  fact  (Figs.  688-9),  such  accident  being  pro- 
bably the  result  of  a  small  projectile  striking  the  cranium  very  obliquely.  Fissure  of  the 
internal  table  may  also  coexist  with  a  linear  fissure  of  the  external  table. 

A  ball  may  gouge  out  a  portion  of  the  external  table  of  the  skull  without  injuring  the 
cranial  contents. 

The  part  or  the  whole  of  a  ball,  may  partially  penetrate  the  skull  and  may  be  retained,  or 
not  enter  it,  or  pass  through  it ;  the  wound  of  exit  through  the  thickness  of  bone,  or 
through  the  two  sides  being  larger  than  the  wound  of  entrance. 

Penetrating  and  perforating  fractures  of  the  cranium  terminate  favorably  in  quite  ex- 
ceptional instances. 

Hernia  or  fungus  cerebri  may  take  place  after  gunshot,  as  after  other  injuries,  and 
recovery  in  these  cases  may  occur,  the  experience  of  surgeons  in  the  American  war  clearly 
showing  that  this  result  is  more  likely  to  take  place  without,  than  with  compression  or 
operative  inteference. 

Trephining  may  only  be  undertaken  with  a  fair  prospect  of  success  in  local  fractures 
with  depression  and  brain  symptoms ;  loose  fragments  of  bone  being  always  removed  in 
all  compound  wounds. 

Gunshot  Wounds  of  the  Chest. 

These  are  returned  as  one  in  ten  among  the  officers  and  one  in  seventeen  amongst  the 
men  in  the  Crimean  war,  about  30  per  cent,  of  these  died ;  in  the  American  war  the  mor- 
tality was  73  per  cent. 

Non-penetrating  gunshot  wounds  generally  recover,  although  they  are  slow  in  healing, 
on  account  of  the  natural  movements  of  the  ribs  interrupting  the  process  of  repair.  They 
are,  moreover,  apt  to  be  followed  by  pleuritis,  on  account  of  the  frequency  of  the  bail 
taking  a  circuitous  course  beneath  the  skin  round  the  walls  of  the  chest.  When  the  chest 
has  been  severely  contused  from  a  spent  ball  or  a  heavy  fragment  of  shell,  abscesses  or 
even  necrosis  of  the  ribs  are  prone  to  follow  the  accident,  and  from  the  same  character  of 
accident  where  there  is  no  fracture,  the  lungs  may  be  injured,  this  result  being  likewise 
met  with  in  young  subjects  in  civil  practice  when  the  chest  is  squeezed.  Professor  Long- 
more  states  that  "ecchymosis,  or  at  least  congestion  of  the  lung  itself,  to  a  partial  extent, 
in  all  probability  follows  every  non-penetrating  gunshot  wound  of  the  chest  of  much 
severity."  The  ribs  may  likewise  be  broken  and  driven  in,  as  in  the  direct  blows  of  civil 
life. 

Penetrating  gunshot  wounds  are  generally  fatal,  scarcely  more  than  one  in  ten  surviving, 
while  death  generally  results  directly  from  hemorrhage,  or  from  the  consequences  of 
secondary  inflammation  of  the  thoracic  organs.  The  difficulties  of  diagnosis  in  these  cases 
are  as  great  as  they  are  in  civil  practice,  especially  if  the  bullet  be  small  and  has  entered 
obliquely  near  the  scapula,  or  if  the  track  of  the  bullet  is  covered  by  sound  skin.  "It  is 
only,"  says  Longmore,  "  by  a  combination  of  symptoms,  rather  than  by  the  presence  of 
any  one  or  other  symptom,  that  a  lung  wound  can  in  many  instances  be  diagnosed." 
Penetrating  wounds  with  lodgment  of  the  ball  are  more  fatal  than  perforating  wounds,  and 
a  fracture  of  the  rib  at  the  wound  of  entry  renders  a  penetrating  wound  more  dangerous. 
When  the  lung  has  been  wounded  by  a  penetrating  shot,  shock,  collapse,  escape  of  air, 
hemorrhage  from  the  external  wound  and  from  the  lung,  hemothorax  and  dyspnoea  are 
characteristic  symptoms.  The  shock  is,  however,  frequently  less  in  penetrating  than  in 
non-penetrating  wounds  when  the  latter  are  attended  with  general  concussion.    It  is 
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remarkable  that  a  lung  may  at  times  be  completely  traversed  by  a  ball,  and  beyond  the 
haemoptysis  and  dyspnoea  of  the  first  few  days  be  followed  by  only  the  most  trivial 
symptoms. 

External  bleeding  in  chest  injuries  is  also  said  to  be  more  commonly  due  to  laceration 
of  an  intercostal  or  the  internal  mammary  artery  than  to  a  wounded  lung. 

Internal  bleeding  is  the  chief  cause  of  death,  but  the  surgeon  has  no  means  at  his  dis- 
posal to  make  out  the  exact  source  of  the  hemorrhage.  A  gush  of  blood  from  the  mouth 
indicates  the  opening  of  a  large  vessel,  but  in  more  chronic  cases  the  sources  of  the  bleeding 
may  be  pulmonary  or  parietal.  "  The  situation  of  the  wound  of  entrance,  or  the  course 
the  ball  has  taken,  inferred  from  the  relative  positions  of  the  wounds  of  entrance  and  exit, 
will  greatly  help  to  determine  the  probable  site  of  the  bleeding,  and  to  some  extent  its 
probable  degree  of  gravity.  Internal  bleeding  from  a  wounded  intercostal  artery  is  very 
rare." 

Gunshot  wounds  of  the  heart  are  always  fatal,  although  not  always  immediately. 
In  a  case  recorded  in  Circular  No.  III.  of  the  War  Department  of  Washington  the  patient 
survived  fifty  hours,  the  pistol  ball  having  wounded  the  right  auricle.  [In  the  'American 
Journal  of  Medical  Sciences,'  for  January,  1879,  p.  268,  there  is  given  an  instance  of  pis- 
tol shot  through  the  heart.  Apparent  recovery  took  place,  but  the  patient  died  suddenly 
on  the  55th  day.] 

Treatment — To  arrest  hemorrhage,  to  remove  fragments  of  bone  or  foreign  bodies, 
and  to  do  nothing  that  can  interfere  with  nature's  reparative  processes,  are  the  three  great 
principles  of  practice  to  be  observed.  They  are,  indeed,  precisely  similar  to  those  the 
civil  surgeon  follows.  In  bleeding  from  an  intercostal  artery,  the  best  plan  is  to  plug  the 
opening,  at  least  so  says  Professor  Longmore.  This  may  be  done  in  the  following  way: 
"A  large  piece  of  linen  is  laid  upon  that  part  of  the  chest  in  which  the  wound  is  placed, 
and  the  middle  portion  of  this  linen  is  pressed  into  the  wound  by  the  finger,  so  as  to  form 
a  kind  of  pouch.  This  pouch  is  then  distended  by  sponge  or  lint  pushed  into  it  until  the 
pressure  arrests  the  bleeding;  on  stretching  out  the  corners  of  the  cloth  the  pressure  of  the 
plug  will  be  increased." 

If  the  wound  is  not  attended  with  hemorrhage  it  should  be  cleaned  and  lightly  closed, 
the  side  being  strapped  up  to  restrain  movement.  Hermetically  sealing  gunshot  wounds 
of  the  chest  is  reprehensible.  The  patient  should  be  laid  on  the  wounded  side  with  the 
wound  downwards,  to  allow  of  the  escape  of  discharges. 

In  all  other  respects,  the  treatment  of  gunshot  wounds  is  similar  to  that  of  others,  and 
the  remarks  already  made  are  applicable  to  them.  Venesection  is  less  commonly  employed 
now  than  it  was  by  the  surgeons  of  the  Peninsular  war,  and  in  the  American  war  appears 
to  have  been  abandoned.  The  dangers  of  inflammation  of  the  contents  of  the  chest  are 
the  chief  source  of  the  surgeon's  anxiety,  and  his  aim  ought  to  be  to  prevent  them  if 
possible,  and  when  present  to  check  them.  Hemorrhage  should  be  treated  by  the  applica- 
tion of  cold,  perfect  rest,  and  the  administration  of  opium.  When  empyema  follows  as  a 
secondary  result,  a  free  outlet  may  be  made  for  the  accumlated  fluid.  [I  know  of  two 
remarkable  cases  where  recovery  followed  free  incision  and  antiseptic  irrigation  of  the 
pleural  sac] 

Gunshot  Wounds  of  the  Abdomen. 

These  are  mostly  penetrating,  and  non-penetrating  wounds  are  often  associated  with 
some  injury  of  the  abdominal  viscera.  Longmore  informs  us  that  in  the  Crimean  cam- 
paign, out  of  115  non-penetrating  wounds  and  contusions,  22  deaths  occurred,  these  cases 
including  those  of  injured  viscera.  When  death  follows  a  non-penetrating  wound  it  is,  as 
a  rule,  from  sloughing  of  the  abdominal  walls. 

Penetrating  gunshot  abdominal  wounds  are  generally  fatal,  nine  out  of  ten  of  the 
Crimean  cases,  French  and  English,  having  been  so  recorded.  In  the  American  cam- 
paign the  mortality  was  74  per  cent.  Shock  is  always  very  great,  and  collapse  from 
hemorrhage  the  most  striking  symptom.  This  is,  indeed,  says  Longmore,  "sometimes 
the  only  symptom  which  will  enable  the  surgeon  to  diagnose  that  the  viscera  are  perforated. 
The  mind  remains  clear,  but  the  prostration,  oppressive  anxiety,  and  restlessness  are 
intense.    Should  life  be  prolonged,  signs  of  peritonitis  will  soon  appear." 

In  musket-shot  wounds,  it  is  exceptional  for  any  of  the  abdominal  contents  to  escape 
from  the  opening;  but  when  they  do,  the  nature  of  the  wounded  viscus  will  be  indicated. 
The  swelling  of  the  margins  of  the  wound  accounts  for  this  fact. 

Wounds  of  the  liver  are  attended  with  a  large  mortality,  and  are  always  complicated. 
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Shock  and  hemorrhage  are  the  usual  immediate  causes  of  death;  hut  when  life  is  pro- 
longed, peritonitis.  Longmore  saw  only  one  case  of  recovery  in  the  Crimea;  while.  Dr. 
Otis  records  4  recoveries  in  America,  out  of  32  cases  of  this  form  of  injury.  In  Circular 
No.  Ill  of  the  Washington  War  Department  4  cases  of  recovery  out  of  15  from  this 
injury  are  recorded,  and  in  one  the  gall-bladder  was  wounded.  Wounds  of  the  spleen 
are  almost  always  fatal  from  hemorrhage;  and  are  generally  complicated  with  other 
injuries. 

Gunshot  wounds  of  the  stomach  are  not  always  fatal.  They  are  made  out  to  exist 
when  the  contents  of  the  organ  escape  externally,  or  when,  from  the  extent  of  wound, 
the  viscus  can  be  seen.  They  are  always  associated  with  vomiting  of  hiood.  Hennen 
records  two  good  cases  of  recovery  which  occurred  at  Waterloo,  and  the  well-known 
American  case  of  Alexis  St.  Martin,  reported  hy  Beaumont,  is  another.  Dr.  Peters,  of 
the  United  States  Army,  has  also  reported  a  case  that  occurred  in  the  American  war. 
Guthrie  and  Cooper  give  nine  or  ten  others. 

When  the  wound  is  incised,  it  should  be  stitched  up.  Opium  should  be  administered 
with  nutrient  enemata.    Nothing  should  be  given  by  the  mouth  for  some  days. 

Gunshot  wounds  of  the  intestines  are  not  necessarily  fatal,  although  instances 
of  recovery  are  rare.  Wounds  of  the  large  are  not  so  bad  as  wounds  of  the  small  intes- 
tine. Hemorrhage,  and,  if  not,  peritonitis,  is  the  usual  cause  of  death.  Longmore 
relates  one  case  in  which  recovery  took  place.  Dr.  Hamilton,  of  New  York  (1865), 
quotes  eight  cases  of  fecal  fistula  which  terminated  in  recovery  by  natural  processes,  all 
having  taken  place  in  the  late  American  war,  and  in  the  older  writers  many  more  might 
be  found.  Dr.  Habershon  has  recorded  a  most  interesting  case  of  gunshot  wound  of  the 
colon  through  the  right  loin,  the  patient  dying  four  years  subsequently  from  albuminuria 
('Guy's  Reports,'  1859). 

Treatment — Absolute  quiet  is  the  most  essential  point  to  be  observed  in  these,  as  in 
all  other  cases  of  abdominal  injuries.  The  recumbent  position  should  be  enforced  ami 
maintained  under  all  circumstances.  Opium  and  morphia  should  also  be  given  in 
repeated  doses,  no  drug  having  a  better  influence  in  peritoneal  inflammation.  Absolute 
cleanliness  of  the  wound  should  also  be  observed,  but  there  should  be  no  strapping  or 
closing  of  the  orifice.  Simple  nutritious  food  may  be  allowed,  and  as  the  case  progresses, 
solids  may  gradually  be  taken. 

Fecal  Jistulce  appear  to  have  a  tendency  to  close  by  themselves.  In  the  American 
cases  they  gave,  in  general,  but  little  trouble  in  their  management  (Circ.  No.  6,  S.  G.  0., 
1865). 

With  regard  to  exploring  the  track  of  the  wound,  the  surgeon  should  never  forget,  says 
Lidell  ('American  Quart.,'  1867),  ''that  in  the  management  of  these  cases,  art,  to  be 
useful,  must  be  the  servant  of  nature,  and  must  seek  to  do  good  by  assisting  her  mistress 
in  the  efforts  at  repair,  and  not  by  the  introduction  of  new  and  violent  measures  which 
are  liable  to  aggravate  the  original  injury."  He  believes  that  neither  the  finger  nor  any 
instrument  should  be  used  for  exploratory  purposes,  except  in  special  cases.  Dr.  Otis, 
however,  in  Circular  No.  Ill  of  the  Washington  War  Department,  issued  in  1871,  p.  87, 
says  that  "  the  mortality  of  these  cases  is  so  great  as  to  furnish  an  additional  argument  in 
behalf  of  Legouest's  proposition  to  incise  the  abdominal  walls  and  explore  the  track  of  the 
projectile  in  certain  penetrating  wounds.  Thus  only  can  the  patient  exchange  the  proba- 
bility of  inevitable  death  for  the  possibility  of  recovery,  either  through  the  prevention  of 
extravasation  by  enterorrhaphy,  or  the  bringing  of  the  wounded  viscus  into  apposition 
with  the  abdominal  walls.  For  one,  I  am  free  to  assert  that  where  there  is  evidence  that 
internal  hemorrhage  or  fecal  extravasation  is  going  on,  what,  may  be  termed  the  '  ostrich 
plan'  of  giving  opium  and  making  the  patient  comfortable  should  be  abandoned ;  and  I 
believe  that  prejudices  similar  to  those  that  ovariotomy  has  successfully  overcome  in  the 
last  quarter  of  a  century  will  be  dispelled  by  the  results  of  exploratory  incisions  in  gunshot 
wounds  of  the  abdomen  before  many  years  have  elapsed." 

Gunshot  wounds  of  the  bladder  do  not  appear  to  be  so  fatal  as  the  cases  of 
ruptured  bladder  met  with  in  civil  life.  Lidell  reports  two  such  cases  where  a  good 
recovery  followed,  the  projectile  in  both  having  passed  completely  through  the  organ. 
Guthrie  has  related  six,  in  all  of  Avhich  recovery  took  place.  Mac  Cormac  records  a  case 
in  which  the  ball  passed  through  the  rectum  and  bladder,  the  feces  for  a  time  passing 
through  the  posterior  opening,  and  the  urine  through  the  anterior.  Both  wounds  closed 
by  natural  processes  in  seventeen  days.  In  all  of  these  the  urine  escaped  externally 
through  the  wound  made  by  the  projectile,  and  thus  prevented  fatal  peritonitis  from  taking 
place.    Such  instances  as  these  indicate  the  proper  practice  to  be  pursued  in  all  cases  of 


OX  GUNSHOT  INJURIES  OF  THE  EXTREMITIES. 


951 


ruptured  bladder,  viz.,  cystotomy,  as  for  lateral  lithotomy.  When  foreign  bodies  have 
been  carried  into  the  bladder,  they  should  be  removed,  as  a  ball  may  remain  in  the  blad- 
der and  become  the  nucleus  of  a  calculus.  Guthrie,  Hennen,  Cheselden,  and  Garengeot 
have  given  such  cases,  and  Ballingall  has  collected  nineteen.  In  Circular  No.  Ill  of  the 
Washington  War  Department  three  cases  are  recorded  in  which  calculi  were  removed 
which  had  formed  on  bullets:  one  where  a  stone  had  concreted  upon  an  arrow-head,  and 
one  on  necrosed  bone. 

Gunshot  wounds  of  the  face  are  serious,  from  the  fact  that  they  are  so  frequently 
followed  by  secondary  hemorrhage  ;  and,  as  the  deep  vessels  are  usually  its  source,  the 
difficulties  of  controlling  it  are  always  great.  When  this  complication  does  not  destroy 
life,  good  recoveries  take  place,  wounds  of  the  face  always  healing  kindly  and  with  little 
scar.  When  there  is  much  loss  of  tissue,  some  secondary  plastic  operation  may  be  re- 
quired, and  many  are  the  instances  of  success  following  this  practice. 

Gunshot  wounds  of  the  neck  are  serious  according  to  the  nature  of  the  parts 
involved.  When  the  large  vessels  and  nerves  are  injured,  a  fatal  result  generally  takes 
place  ;  and  when  the  larynx  or  trachea  is  implicated,  the  risks  of  suffocation  are  great 
not  only  from  the  direct  result  of  the  injury,  but  from  secondary  oedema;  when  this  latter 
complication  occurs,  tracheotomy  should  at  once  be  performed.  Wounds  of  the  neck  are 
very  liable  to  be  followed  by  septicaemia. 

Wounds  involving  tlie  vertebrce  are  usually  fatal,  those  cases  alone  recovering  where 
the  spinous  or  transverse  processes  are  the  parts  injured. 

Gunshot  wounds  of  the  extremities  include  flesh  wounds  and  contusions,  frac- 
tures which  are  rarely  simple,  and  compound  fractures,  wounds  of  joints,  and  compound 
fractures  into  joints. 

All  these  may  be  complicated  with  some  injury  to  the  vessels  and  nerves  of  the  part, 
and  the  lodgment  of  foreign  bodies  or  projectiles.  Gunshot  flesh  wounds  usually  do  well 
unless  complicated  with  lesions  of  the  vessels  and  nerves. 

Fractures  from  gunshot  wounds  are  sometimes  simple,  but  more  commonly  com- 
pounded. When  simple,  they  are  generally  caused  by  blows  from  spent  balls  or  other 
projectiles,  the  bones  usually  being  split  or  comminuted  and  contused,  the  soft  parts 
equally  suffering,  and  the  bones,  not  rarely,  being  split  vertically  into  a  neighboring  joint. 
When  compound  the  same  comminution  and  splintering  of  the  bone  is  commonly  present, 
associated  with  other  complications,  such  as  severe  laceration  of  the  soft  parts,  involving 
arteries,  veins,  or  nerves,  with  their  attendant  dangers,  lodgment  of  fragments,  or  the 
whole  of  the  foreign  body  in  the  bone  or  soft  parts,  and  some  joint  complication  from  the 
splitting  of  the  bone  into  the  joint,  or  from  direct  injury  to  the  joint. 

Military  surgeons,  however,  writes  Professor  Longmore  (in  '  Holmes's  System'),  meet 
with  cases  of  partial  fracture.  "  1.  Removal  of  portion  of  a  bone  by  the  projectile 
making  a  furrow  in  its  passage  across  its  surface,  grooving  it.  2.  Removal  by  splintering 
off  longitudinal  fragments  from  the  external  cylindrical  part  of  a  bone.  3.  Removal  of 
part  of  the  bone  by  completely  punching  out  a  portion,  thus  leaving  a  whole  through  the 
entire  substance  of  the  bone.  4.  Partial  fracture  by  driving  inwards  part  of  the  external 
cylinder,  and  causing  the  fragment  to  lodge  in  the  cancellated  structure,  with  or  without 
lodgment  of  the  projectile." 

Of  complete  fractures,  the  peculiarity  consists  in  the  comminution,  and  vertical  splinter- 
ing of  the  bone,  and  of  the  complete  removal  of  some  part  of  the  shaft  of  the  bone,  the 
term  "  resecting  fractures"  being  applied  to  such.  One  curious  fact  occasionally  pro- 
duced by  the  heavy  conoidal  ball  is  noticed  in  Circular  No.  VI  of  the  Washington  War 
Department,  in  which  the  bone  is  fissured  and  comminuted,  though  less  than  is  common, 
at  the  point  at  which  the  ball  impinges,  while  at  two  or  three  inches  above  or  below  this 
point  a  nearly  transverse  fracture  of  the  shaft  is  produced.  In  some  of  the  specimens 
the  transverse  fracture  is  not  connected  by  fissures  with  the  fractures  produced  by  the 
ball.    These  injuries,  probably,  are  due  to  balls  fired  at  short  ranges. 

When  conoidal  bullets,  writes  Longmore,  happen  to  strike  on  or  below  the  trochanters 
of  the  femur,  they  usually  leave  the  head  and  neck  of  the  bone  intact,  but  cause  fissures, 
which  often  extend  to  a  long  distance  down  the  shaft ;  when  they  pierce  the  head,  all  the 
parts  below  usually  escape  fracture ;  when  the  neck  is  perforated  the  fracture  generally 
extends  both  upwards  and  downwards.  The  same  rule  holds  good  with  regard  to  the 
upper  extremity  of  the  humerus,  although  not.  in  so  marked  a  manner. 

In  all  these  fractures,  from  the  comminution  of  the  fragments  and  the  concussion  the 
bone  has  sustained,  osteomyelitis  and  septicaemia  are  liable  to  occur,  as  pointed  out  by 
Jules  Roux,  of  Toulon,  in  18G<>  (*  Bulletin  de  l'Academie  Imperiale  de  Medecine'),  and 
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Longmore  ('  Med.-Chir.  Trans.,'  1865).  J.  A.  Lidell  showed  that  gunshot  contusions  of 
long  hones  are  more  fatal  from  this  cause  than  comminuted  gunshot  fractures  ('  American 
Journal,'  vol.  xlix). 

Fractures  of  the  lower  extremity  are  more  liable  to  be  followed  by  such  blood  poisoning 
than  those  of  the  upper,  the  susceptibility  being  much  determined  by  the  size  of  the 
venous  canals ;  the  larger  and  more  numerous  the  veins  of  a  part,  the  greater  the  danger 
of  septicemia. 

In  gunshot  wounds  of  the  pelvic  bones  Stromeyer  believes  the  liability  to  pyaemia  to  be 
very  great,  and  that  cold  and  exposure  favor  its  development. 

Gunshot  fractures  of  the  upper  extremity  are  far  less  fatal  than  those  of  the 
lower,  and  "  unless  the  bone  be  extensively  injured  by  a  massive  projectile,  or  longitudinal 
comminution  exist  to  a  great  extent,  especially  if  also  involving  a  joint,  or  the  state  of 
the  patient's  health  be  very  unfavorable,  attempts  should  always  be  made  to  save  the 
limb." — Longmore.  When  the  bone  is  much  splintered  an  examination  by  the  finger  for 
foreign  bodies  or  detached  pieces  of  bone  should  be  made  as  well  as  their  removal.  Sharp 
points  of  projecting  spiculae  should  be  sawn  off,  the  most  dependent  wound  being  extended 
when  necessary,  or  a  fresh  incision  made  for  the  purpose  in  a  dependent  position  when 
only  one  wound  exists,  the  case  being  then  treated  as  an  ordinary  compound  fracture. 

If  the  shoulder  and  elbow-joint  be  opened  and  the  condition  of  the  soft  parts,  vessels, 
&c,  is  not  such  as  to  necessitate  amputation,  excision  of  the  joint  should  be  performed, 
the  experience  of  all  recent  campaigns  indicating  this  very  strongly.  [Excision  of  a  part 
of  the  shaft  of  the  bone  may  sometimes  be  of  service  in  splintered  and  comminuted  frac- 
tures.] 

Gunshot  wounds  of  the  wrist  too  often  demand  amputation  ;  excision  is  not  expedient, 
and  where  the  major  operation  is  not  imperatively  demanded,  attempts  to  save  the  limb 
should  be  made. 

The  same  remarks  apply  to  injuries  to  the  fingers  and  hand,  and  only  such  portions  as 
are  irreparably  damaged  should  be  removed ;  for  the  value  of  a  piece  of  thumb  and  one 
finger,  of  whatever  kind,  is  hardly  to  be  over-estimated,  and  every  effort  should  be  made 
to  preserve  whatever  parts  can  possibly  be  saved. 

Gunshot  fractures  of  the  lower  extremity  are  far  more  grave  accidents  than 
those  of  the  upper.  Longmore  lays  it  down  as  a  general  rule,  that  ordinary  fractures 
below  the  knee  from  rifle  balls  should  never  cause  primary  amputation  ;  while,  excepting 
in  certain  special  cases,  in  fracture  above  the  knee,  amputation  is  held  by  most  military 
surgeons  to  be  a  necessary  measure. 

The  special  cases  are  gunshot  fractures  of  the  upper  third  of  the  femur,  especially  if  it 
be  doubtful  whether  the  hip-joint  is  implicated  or  not ;  as  in  these,  the  clanger  of  attending 
amputation  is  so  great  that  the  question  is  still  open  whether  the  safety  of  the  patient  is 
best  consulted  by  excision  of  the  injured  portion  of  the  femur  by  removal  of  detached 
fragments,  and  trusting  to  natural  effects  for  union,  or,  by  resorting  to  amputation. 

The  decision  of  the  surgeon  must  generally  rest  upon  the  extent  of  injury  to  the  -oft 
parts,  the  age,  condition  of  the  patient,  and  surrounding  circumstances.  If  the  femoral 
artery  and  vein  have  been  divided,  any  attempt  to  preserve  the  limb  will  certainly  prove 
fatal. 

Amputation  at  the  hip-joint  for  gunshot  wound  is  generally  fatal ;  so  fatal,  indeed,  that 
it  ought  only  to  be  undertaken  when  the  lower  limb  is  so  mutilated  as  to  render  it  a 
necessity,  or  when  the  great  vessels  have  been  injured.  When  any  doubt  exists  as  to  the 
probability  of  saving  the  limb  the  operation  should  be  postponed,  and  undertaken,  if 
necessary,  as  a  secondary  amputation. 

The  experience  of  all  British  and  Continental  surgeons  fairly  endorses  Longmore's 
conclusions,  that  in  gunshot  fractures  of  the  thigh,  while  the  propriety  of  practising  con- 
servatism in  the  upper  third  is  clearly  indicated,  amputation  is  the  safest  practice  in 
gunshot  fractures  of  the  middle  and  lower  third. 

M.  Legouest,  in  an  essay  published  in  the  '  Mem.  of  the  Society  of  Surgeons  at  Pari-,' 
believes  that  amputation  at  the  hip-joint  should  be  reserved  for  compound  fractures  com- 
plicated with  injuries  to  the  great  vessels,  and  he  advocates  the  postponement  of  the 
operation  as  long  as  possible. 

In  gunshot  fracture  of  the  head  of  the  femur,  where  the  soft  parts  are  not  greatly 
injured  nor  the  bone  comminuted,  excision  of  the  bone  may  be  performed,  the  only  case 
of  recovery  in  the  American  war  from  such  an  injury  being  where  this  practice  was 
adopted.  In  Circular  No.  Ill  two  such  successful  cases  are  recorded  out  of  three,  and 
they  induce  Dr.  Otis  to  "  add  that  these  instances  must  place  excision  at  the  hip  for  gun- 
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shot  injury  amongst  the  established  operations  of  surgery."  Out  of  eighty-seven  excisions 
at  the  hip  for  injury  in  America,  eight  recovered. 

In  fracture  of  the  thigh  the  evil  of  transporting  a  patient  is  so  great  that  Stromeyer 
says,  "  I  have,  during  the  last  campaign,  lived  to  see  what  I  expressed  a  desire  for  some 
years  ago,  when  I  wrote,  '  Above  all  things  it  appears  to  me  to  be  necessary  that  cases  of 
gunshot  fracture  of  the  thigh  should  not  be  transported  to  a  distance,  but  should  be  carried 
on  a  stretcher  to  the  nearest  house,  and  the  treatment  carried  out  there.'"  He  speaks 
most  highly  of  the  conservative  treatment  of  all  gunshot  fractures.  When  operation  is 
called  for,  primary  measures  should  always  be  preferred  both  for  amputation  and  excision. 

In  fracture  of  the  leg,  conservatism  has  even  a  better  chance,  that  is,  where  the  shaft 
of  the  bone  is  alone  implicated  ;  for  when  the  knee  is  involved,  amputation  is  generally 
held  to  be  the  rule  of  treatment.  Excision  should  not  be  entertained,  the  results  of 
experience  condemning  the  attempt.  Lagenbeck  in  gunshot  wounds  of  the  knee  recom- 
mends conservative  treatment ;  amputation  being  alone  required  when  the  soft  parts  are 
severely  injured  and  the  bones  shattered.  He  lays,  also,  the  greatest  stress  upon  the 
necessity  of  fixing  the  limb  in  some  immovable  apparatus,  from  the  moment  of  the  injury 
to  its  cure  (the  plaster-of-Paris  splint  being  preferred),  coupled  with  the  application  of 
ice  to  the  part.  In  gunshot  fracture  of  the  shaft  of  the  leg  bones  not  involving  joints,  the 
same  rules  of  practice  are  applicable  as  have  been  laid  down  for  the  treatment  of  fracture 
of  the  humerus,  &c. 

In  gunshot  wounds  involving  the  ankle-joint,  amputation  is  the  best  practice.  In 
exceptional  instances  where  the  injury  is  slight,  that  is,  where  the  bone  is  simply  split 
into  the  joint,  an  attempt  to  save  the  limb  may  be  justifiable.  Excision,  as  a  primary 
operation  is  not  desirable ;  as  a  secondary  one,  where  an  attempt  to  save  the  limb  has 
been  made  and  failed,  Lagenbeck's  experience  is  in  favor  of  excision,  nine  out  of  eleven 
cases  in  which  he  did  it  after  the  Bohemian  war  having  recovered ;  but  to  obtain  this 
result,  he  asserts  that  the  complete  immobility  of  the  parts  involved  by  means  of  the 
plaster-of-Paris  splint  or  one  of  its  congeners  is  indispensable. 

With  respect  to  amputation  in  gunshot  fractures,  every  surgeon  since  Guth- 
rie's time  believes  that  the  primary  should,  as  a  rule,  be  preferred  to  the  secondary. 
This  primary  amputation  should  also  be  performed  as  soon  after  the  accident  as  possible. 
There  is  no  necessity  to  wait  for  the  effects  of  the  shock  of  the  accident  to  pass  away,  and 
unless  the  collapse  be  very  severe,  the  hand  of  the  surgeon  need  not  be  stayed.  When, 
however,  the  collapse  is  great,  some  little  delay  had  better  be  observed,  for  it  is  then 
more  than  probable  that  some  internal  injury  or  other  complication  exists  to  prevent 
reaction. 

Chloroform  or  any  other  anaesthetic  may  be  used  in  military  as  freely  as  in  civil  prac- 
tice. It  has  a  powerful  influence  in  preventing  shock  and  allowing  prolonged  or  double 
operations  to  be  performed,  which  could  not  otherwise  be  undertaken,  at  least  without 
extra  risk.  In  military  practice  it  should  be  remembered  that  a  limb  must  often  be 
sacrificed  when  in  civil  practice  it  might  be  saved ;  and  that  amputation  is  often  sub- 
stituted for  excision  on  account  of  the  impossibility  of  giving  the  part  the  necessary 
amount  of  absolute  rest  and  the  patient  the  attention  that  can  only  be  found  in  a  civil 
hospital,  "for  when  active  operations  are  proceeding,  and  it  is  necessary  to  carry  the 
wounded  to  any  distance,  the  advantage  of  early  removal  of  shattered  limbs  is  obvious, 
especially  when  means  of  rendering  the  limbs  immovable  during  the  transport  are  defec- 
tive or  the  transport  itself  has  to  be  conducted  over  the  rough  roads  or  in  unsuitable 
vehicles,  and  the  hopes  of  success  from  conservative  treatment  are  thereby  reduced  almost 
to  zero." — Longmore. 

Dr.  Gordon,  the  British  commissioner  accredited  to  the  French  army  in  the  late  war 
between  France  and  Prussia,  informs  us  that  the  conclusions  the  bulk  of  surgeons  arrived 
at  as  regards  amputation  were,  that  it  was  more  suited  than  excision  or  resection  when 
its  subject  had  to  be  carried  on  with  the  army ;  that  excision  and  resection  were  much 
more  likely  to  be  successful  when  practised  in  the  upper  than  in  the  lower  extremity ; 
that  excision  of  the  knee,  as  a  substitute  for  amputation  in  case  of  gunshot  wounds  of  that 
articulation,  has  sadly  failed ;  that  the  practice  of  conservative  surgery  in  stationary  hos- 
pitals furnishes  no  criterion  of  its  suitability  in  movable  hospitals,  its  requirements 
involving  such  attention  from  the  surgeon  as  can  alone  be  fully  carried  out  when  there 
are  comparatively  few  cases  of  severity  to  attend  to ;  and  that  in  many  cases,  where  the 
limbs  are  saved,  they  are  relatively  of  little  use. 

Mac  Cormac  urges  that  the  mortality  after  primary  is  so  very  much  smaller  than  that 
attendant  on  secondary  amputation,  that  this  point  cannot  be  too  strongly  insisted  upon. 
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CHAPTEE  XXXY. 

ANESTHETICS. 

When  Sir  H.  Davy's  attention  was  drawn  in  1798  to  Priestley's  nitrous  oxide  gas  by 
Dr.  Mitchell's  theory  that  this  gas  "  was  the  principle  of  contagion,  and  capable  of  pro- 
ducing the  most  terrible  effects  when  respired  by  animals  in  the  minutest  quantities,  or 
even  when  applied  to  the  skin  or  muscular  fibre,"  and  when  he  with  Southey,  Ihe  then 
Poet  Laureate,  and  Coleridge,  the  philosopher,  inhaled  it  with  sufficient  frequency  "  to 
establish  the  fact  that  the  gas  possesses  an  intoxicating  quality,  to  which  the  enthusiasm 
of  persons  submitting  to  its  operation  has  imparted  a  character  of  extravagance  wholly 
inconsistent  with  truth"  ('  Life  of  Davy,'  by  Paris,  1831),  he  little  thought  that  he  was 
then  laying  the  basis  of  experimental  investigations  that  were  to  form  an  epoch  in  the 
history  of  the  world  or  rather  of  mankind,  and  to  end  in  the  introduction  into  practice  of 
a  new  power,  which,  being  of  inestimable  value  to  the  general  public,  is  of  nearly  equal 
value  to  the  medical  profession,  and  has  been  the  means  of  revolutionizing  surgery  to  an 
extent  which  few  are  aware  of ;  for  the  "  most  terrible  effects"  with  which  this  gas  was 
credited  have  been  transformed  into  the  beneficial  effects  brought  about  by  anaesthetics. 

In  the  present  work,  I  have  neither  space  nor  inclination  to  go  fully  into  the  history  of 
the  subject.  To  the  works  of  Snow,  Sir  James  Simpson,  Sansom,  Druitt,  Holmes,  Dr. 
Marion  Sims,  MM.  Perin,  and  Lallemand,  I  must  refer  the  reader  for  full  particulars  on 
this  subject.  I  shall  content  myself  by  recording  the  fact,  that  Dr.  Crawford  W.  Long, 
of  Athens,  Georgia,  was  the  first  surgeon  who,  in  March,  1842,  performed  a  surgical 
operation  while  the  patient  was  completely  anaesthetized  by  the  inhalation  of  sulphuric 
ether.  Dr.  Marion  Sims  ('Virginia  Medical  Monthly,'  May,  1877),  remarks  "That  the 
honor  of  the  first  public  and  authentic  trial  of  surgical  anaesthesia,  by  the  aid  of  means 
newly  discovered,  belongs  to  an  entirely  obscure  dentist,  Horace  Wells,  of  Hartford,  Con- 
necticut" (M.  Perrin),  this  dentist  having  employed  Davy's  nitrous  oxide  gas  in  dentistry 
in  184-1  with  an  excellent  result.  In  1846,  Morton,  Wells's  late  partner,  introduced  into 
practice  at  Massachusetts  Hospital  the  use  of  sulphuric  ether,  probably  on  the  suggestion 
of  Dr.  Jackson.  In  1847,  our  own  Lawrence,  of  St.  Bartholomew's,  on  the  suggestion 
of  a  student,  Mr.  Furnell,  now  Principal  of  Madras  Medical  College,  used  chloral  ether 
for  the  same  purpose  ('Holmes's  Syst.,'  vol.  v.  Ed.  2)  and  in  the  autumn  of  the  same 
year,  Sir  James  Simpson  gave  to  the  profession  the  active  principle  of  the  chloric  of  ether, 
the  chloroform,  on  the  suggestion  of  Mr.  Waldie,  of  Liverpool,  and  since  then  this  drug 
or  ether,  separately  or  combined,  has  been  in  general  use. 

Other  anaesthetics,  however,  have  been  introduced,  the  bichloride  of  methyline  being 
the  most  popular.  [This  agent  has  never  been  used  extensively  in  America,  and  in  Great 
Britain  owes  its  employment  by  a  few  surgeons  to  its  recommendation  by  Spencer  Wells. 
There  are  many  other  substances  that  may  be  used  for  anaesthetic  purposes.  Ether, 
chloroform,  nitrous  oxide,  and  recently  bromide  of  ethyl,  are  those  that  have  attained 
extensive  use.  The  first  three  are,  of  course,  the  anaesthetics  used  ordinarily;  while  the 
last  lias  not  yet  been  sufficiently  investigated  to  establish  its  relative  position.] 

How  anaesthetics  act  upon  the  body  is  not  yet  determined,  although  it  is  tolerably  cer- 
tain that  the  ultimate  result  is  absolute  paralysis  of  the  nerve  centres,  cerebral  and  spinal. 
To  this  end  a  patient  passes  through,  first,  a  stage  of  cerebral  excitement;  next,  cerebral 
insensibility  and  loss  of  sensation ;  thirdly,  loss  of  voluntary  motion  ;  and,  lastly,  of 
reflex  action,  the  brain  losing  its  power  before  the  spinal  cord  ;  absolute  paralysis  and 
anaesthesia  existing  only  when  both  nerve  centres  are  completely  under  the  influence  of 
the  inhaled  drug,  the  nerve  supply  of  the  respiratory  and  circulatory  systems  alone  ex- 
cepted. Indeed,  it  is  upon  this  fact  that  the  practical  value  of  all  anaesthetics  is  based, 
the  surgeon  aiming  at  producing  paralysis  of  the  muscles  of  the  trunk  and  extremities 
only,  and  not  those  of  the  respiratory  or  circulatory  systems.  In  a  general  way,  there  is 
a  wide  interval  between  the  two  stages  ;  in  exceptional  instances  this  interval  is  abridged  ; 
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in  such  the  heart  and  respiratory  system  suddenly  become  affected,  and  it  is  under  these 
circumstances  that  sudden  death  takes  place. 

Chloroform,  like  many  other  drugs,  does  not  act  alike  in  all  individuals,  some  being 
very  susceptible  to  its  influence  whilst  others  are  the  reverse.  Like  all  anaesthetics,  it 
increases  at  first  the  force  of  the  heart's  action,  although  this  effect  is  slight  and  transient, 
the  heart  acting  with  less  than  its  natural  force  when  complete  anaesthesia  is  produced. 
When  a  patient  is  brought  quickly  under  the  influence  of  an  anaesthetic  the  heart's  action 
may  be  suddenly  arrested,  Brown-Sequard  believing  that  under  such  circumstances  "  it  is 
by  the  reflex  influence  due  to  the  sudden  irritation  of  the  branches  of  the  par  vagum  in 
the  lungs  that  chloroform  has  killed  in  the  very  rare  cases  in  which  the  heart's  action 
had  been  stopped  before  the  respiration."    (k  Lect.  on  Phys.  of  Nerv.  System.') 

Moderate  doses  of  chloroform  tend  to  weaken  the  heart's  action  after  their  first  stimu- 
lating effects  have  passed  away,  the  respiratory  act  usually  ceasing  before  the  circulatory 
when  death  is  the  result.    Thus  danger  increases  with  the  degree  of  stupor  produced. 

Ether  is  said  not  to  depress  the  action  of  the  heart  to  the  same  extent  as  chloroform. 
Of  late  it  has  grown  rapidly  into  favor,  and  it  is  said  by  its  advocates  to  be  more  safe  than 
any  other  anaesthetic.  It  should  be  given  with  sufficient  freedom  to  bring  the  patient 
under  its  influence  before  the  blood  becomes  saturated. 

When  the  upper  eyelid  can  be  raised  without  muscular  resistance  and  no  muscular 
contraction  is  caused  by  touching  the  cornea,  the  patient  is,  as  a  rule,  sufficiently  under 
the  influence  of  the  anaesthetic  for  surgical  purposes. 

Respiration  generally,  but  not  invariably,  ceases  before  the  action  of  the  heart,  and 
death  may  be  due  either  to  the  failure  of  the  heart's  action  or  to  that  of  the  respiratory 
function. 

After  death,  all  the  cavities  of  the  heart  are  distended ;  the  cases  in  which  the  left  side 
is  empty  being  only  exceptional.  Chloroform  is  more  commonly  fatal  in  the  struggling 
stage  than  in  any  other. 

Billroth  asserts  "  that  during  the  stage  of  excitement  violent  muscular  efforts  may  give 
rise  to  apoplexy,  especially  in  individuals  with  disease  of  the  heart,  rigid  arteries,  or 
emphysema.  Of  most  consequence  in  this  stage,  however,  are  the  contractions  of  the 
muscles  of  mastication  and  the  posterior  muscles  of  the  tongue.  By  means  of  the  stylo- 
glossi and  the  glosso-pharyngei  the  tongue  is  drawn  spasmodically  backwards,  pressing 
the  epiglottis  down  so  as  to  close  mechanically  the  aperture  of  the  larynx.  Such  patients 
become  blue  in  the  face,  and  die  suffocated,  not  through  the  direct  action  of  the  chloro- 
form, but  from  the  mechanical  privation  of  air,"  unless  the  tongue  be  well  drawn  forwards, 
or  chin  tilted  upwards. 

Anaesthetics  affect  the  brain  of  different  people  in  as  many  ways  as  drunkenness.  One 
will  be  quarrelsome,  a  second  violent,  a  third  sentimental,  and  others  maudlin,  melan- 
choly, or  merry. 

In  epileptic  subjects,  I  have  seen  patients  pass  through  some  epileptic  convulsions 
during  their  progress  towards  narcosis. 

The  best  rules  for  the  administration  of  chloroform,  ether,  or  any  anaesthetic  are  those 
given  by  the  Chloroform  Committee  of  the  Royal  Medical  and  Chirurgical  Society  of 
London,  1864.  It  was  my  privilege  to  act  as  one  of  the  members  of  that  body,  and  all 
my  subsequent  experience  has  convinced  me  of  the  value  of  the  suggestions  then  laid 
down.    I  quote  them  in  full  with  only  a  few  modifications. 

Rules  Relating  to  the  Administration  of  Chloroform,  or  other  Anaesthetics. 

Chloroform  should  on  no  account  be  given  carelessly  or  by  the  inexperienced ;  and 
when  complete  insensibility  is  desired,  the  attention  of  its  administrator  should  be  exclu- 
sively confined  to  the  duty  he  has  undertaken. 

Under  no  circumstances  is  it  desirable  for  a  person  to  give  chloroform  to  himself. 

It  is  not  advisable  to  give  an  anaesthetic  after  a  long  fast,  or  soon  after  a  meal,  the  best 
time  for  its  administration  being  four  or  five  hours  after  food  has  been  taken. 

If  the  patient  is  much  depressed,  there  is  no  objection  to  his  taking  a  small  quantity  of 
brandy,  wine,  or  ammonia,  before  commencing  the  inhalation. 

Provision  for  the  free  admission  of  air  during  the  patient's  narcotism  is  absolutely 
necessary. 

The  recumbent  position  of  the  patient  is  preferable;  the  prone  position  is  inconvenient 
to  the  administrator,  but  entails  no  extra  danger.  In  the  erect  or  sitting  posture,  there 
is  danger  from  syncope.    Sudden  elevation  or  turning  of  the  body  should  be  avoided. 
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An  apparatus  is  not  essential  to  safety  if  due  care  be  taken  in  giving  the  anaesthetic. 
Free  admixture  of  air  with  the  anaesthetic  is  of  the  first  importance;  and,  guaranteeing 
this,  any  apparatus  may  be  employed.  If  lint,  or  a  handkerchief,  or  a  napkin  is  used,  it 
should  be  folded  as  an  open  cone,  or  held  an  inch  or  an  inch  and  a  half  from  the  face. 

Chloroform  should  invariably  be  given  slowly.  Sudden  increase  of  the  strength  of  tlie 
anaesthetic  is  most  dangerous.  Three  and  a  half  per  cent,  is  the  average  amount,  and  1^ 
per  cent.,  with  95-|  of  atmospheric  air,  is  the  maximum  of  the  anaesthetic  which  can  be 
required;  given  cautiously  at  first,  the  quantity  within  this  limit  heing  slowly  increased 
according  to  the  necessities  of  the  case,  the  administrator  being  guided  more  by  its  effect 
on  the  patient  than  by  the  amount  exhibited.    Ether  may  be  given  more  boldly. 

The  administrator  should  watch  the  respiration  of  his  patient,  and  must  keep  one  hand 
free  for  careful  observation  of  the  pulse. 

The  patient  who  appears  likely  to  vomit  whilst  beginning  to  inhale  the  anaesthetic  must 
be  at  once  brought  fully  under  its  influence,  the  tendency  to  sickness  will  then  cease 

The  occurrence,  during  the  administration  of  an  anaesthetic,  of  sudden  pallor,  lividity 
of  the  patient's  countenance,  or  sudden  failure  or  flickering  of  the  pulse,  or  feeble  or 
shallow  respirations,  indicates  danger,  and  necessitates  immediate  withdrawal  of  the 
anaesthetic  until  such  symptoms  have  disappeared. 

On  the  occurrence  of  these  symptoms,  and  especially  if  they  should  become  so  urgent 
as  to  threaten  death  from  failure  of  respiration,  of  the  heart's  action,  or  of  both  together, 
the  following  rules  of  treatment  should  be  observed : — 

Allow  free  access  of  fresh  air,  pull  forward  the  lower  jaw  and  possibly  the  tongue,  and 
clear  the  mouth  and  fauces,  keep  or  place  the  patient  recumbent,  dash  cold  water  on  the 
face  and  chest,  and  aid  the  respiratory  movements  by  rhythmical  compression  of  the 
thorax.  Nelaton  and  Marion  Sims  advise  the  inversion  of  the  body  with  the  view  of 
throwing  what  blood  there  is  wholly  to  the  brain,  on  the  theory  that  death  from  chloroform 
is,  as  a  rule,  due  to  syncope,  or  to  cerebral  anaemia.  [Recently  some  operators  have 
given  a  mixture  of  chloroform  and  nitrite  of  amyl  with  the  idea  of  preventing  this  cerebral 
anaemia.]  In  the  more  threatening  cases,  commence  instantly  with  artificial  respiration, 
whether  the  respiration  has  failed  alone  or  the  pulse  and  the  respiration  together.  Gal- 
vanism may  be  used  in  addition  to  artificial  respiration,  but  artificial  respiration  is  on  no 
account  to  be  delayed  or  suspended  in  order  that  galvanism  may  be  tried. 

In  extreme  cases  laryngotomy  may  be  required. 

Few,  if  any,  are  insusceptible  to  the  influence  of  anaesthetics,  from  two  to  ten  minutes 
being  required  to  induce  anaesthesia.  The  time  varies  according  to  age,  temperament, 
and  habits. 

The  mixture  of  alcohol  1  part,  chloroform  2  parts,  and  ether  3  parts,  should  be  given 
in  the  same  way  as  chloroform  alone,  care  being  taken,  when  lint  or  a  handerchief  is 
used,  to  prevent  the  too  free  escape  of  the  vapor.    I  think  highly  of  this  mixture. 

[The  choice  of  anaesthetics  The  profession  has  always  been  divided  as  to  the 

relative  merits  of  ether  and  chloroform  as  anaesthetic  agents.  My  own  preference  is  for 
ether  for  all  operations,  and  at  the  present  time  those  who  formerly  advocated  the  use  of 
chloroform  seem  to  be  less  positive  as  to  its  safety.  It  certainly  has  many  advantages 
over  ether,  but  as  it  is  decidedly  more  dangerous  its  use  should  not  be  sanctioned.  Any 
anaesthetic  may  kill,  but  chloroform  has  done  so  oftener  than  any  other,  and  with  less 
premonition.  The  statement  of  recognized  authorities  that  death  occurs  after  chloroform, 
from  cardiac  paralysis,  without  warning,  in  the  hands  of  experienced  administrators;  the 
records  of  some  five  hundred  deaths  during  its  use ;  the  knowledge  that  chlorofrom  is 
losing  its  foothold  even  in  Great  Britain,  its  former  stronghold  ;  the  fact  that  general  pro- 
fessional opinion  in  America  would  hardly  sustain  one  who  had  caused  death  by  chloroform 
anaethesia ;  and  the  recent  statement1  of  a  distinguished  physiologist  of  New  York  (Prof. 
Dalton)  that  he  dare  not  employ  chloroform  in  his  physiological  laboratory,  because  the 
animals  die  unexpectedly  and  without  assignable  cause,  convince  me  of  the  absolute 
impropriety  of  administering  chloroform  for  the  anaesthetic  purposes  of  practical  surgery. 

It  seems  evident  that  mixtures  of  chloroform  and  ether  come  under  the  same  criticism, 
since  the  dangerous  element  is  present,  and  there  is  no  sign  to  inform  the  operator  which 
agent  is  being  inhaled  in  excess  at  any  given  moment.  It  has  been  suggested  to  use  a 
mixture  of  chloroform  and  nitrite  of  amyl,  but  I  should  dislike  its  use.  Ether  if  given 
properly  is  far  more  safe  than  chloroform,  and  will  probably  produce  anaesthesia  as  rapidly 
as  the  surgeon  dare  accomplish  it  with  chloroform.    Many  painful  operations  of  very 
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sliort  duration  would  scarcely  justify  the  use  of  so  dangerous  an  agent  as  chloroform, 
while  ether  is  safe  enough  to  be  given  for  very  insignificant  surgical  procedures. 

Nitrous  oxide  may  be  employed  with  advantage  in  momentary  operations,  and,  as  it  is 
now  sold  in  a  compressed  state  in  iron  bottles,  it  is  available  at  any  moment. 

A  state  of  insensibility  to  pain,  analgesia,  may  be  obtained  for  extraction  of  teeth  and 
other  short  operations  by  the  method  of  rapid  respiration  of  ordinary  air  recommended  by 
Dr.  Bonwill  of  this  city. 

The  bromide  of  ethyl,  or  hydrobromic  ether,  has  recently  come  into  prominence  as  an 
anaesthetic,  but  has  not  been  sufficiently  used  to  enable  us  to  be  certain  of  its  relative  posi- 
tion.   I  have  administered  it  very  often  with  excellent  results  J.  B.  R.] 

Use  of  Anaesthetics  in  Surgical  Operations. 

"With  heart  disease  they  may  be  given  in  any  case  which  requires  an  operation,  though 
when  there  is  evidence  of  a  fatty,  weak,  or  dilated  heart  great  caution  is  demanded. 
Ether  is  probably  under  these  circumstances  the  better  vapor  to  employ.  Valvular  dis- 
ease is  of  less  importance. 

In  phthisis,  when  an  operation  is  unavoidable,  anaesthetics  may  be  given  with  impunity. 

For  all  operations  upon  the  jaws  and  teeth,  the  lips,  cheeks,  and  tongue,  anaesthetics 
maybe  inhaled  with  ordinary  safety.  By  care  and  good  management,  the  patient  maybe 
kept  under  their  influence  to  the  completion  of  the  operation.  In  these  cases,  blood,  as  it 
escapes,  if  not  voided  by  the  mouth,  passes  into  the  pharynx.  If  any  small  quantity  finds 
its  way  through  the  larynx,  it  is  readily  expelled  by  coughing.  In  operations  upon 
the  soft  palate,  fauces,  pharynx,  and  posterior  pares,  if  sudden  or  severe  hemorrhage  is 
likely  to  occur,  it  is  not  advisable  to  induce  deep  insensibility.  In  cases  requiring  laryn- 
gotomy  and  tracheotomy,  anaesthetics  may  be  employed  with  safety  and  advantage. 

For  operations  upon  the  eye,  involving  the  contents  of  the  globe,  the  use  of  anaesthetics 
is  open  to  objection,  on  account  of  the  damage  which  the  eye  may  sustain  from  muscular 
straining  or  vomiting.  If  employed,  profound  insensibility  should  be  induced.  Recent 
experience  tends  rather  to  prove,  that  anaesthetics  may  be  used  without  fear  in  most  eye 
operations. 

In  operations  for  hernia,  and  in  the  application  of  the  taxis,  anaesthetics  act  most  bene- 
ficially. For  most  operations  about  the  anus  and  perineum,  profound  anaesthesia  is  posi- 
tively demanded. 

In  the  condition  of  shock  or  of  great  depression  as  after  hemorrhage,  the  careful  admin- 
istration of  anaesthetics  diminishes  the  risk  of  an  operation. 

In  all  cases  other  than  those  specially  referred  to,  it  is  sufficient  to  state,  so  far  as  a 
mere  surgical  operation  is  concerned,  that  anaesthetics  may  invariably  be  administered. 

The  continuous  vomiting  occasionally  induced  by  and  following  upon,  the  inhalation  of 
anaesthetics,  may  be  injurious  by  consequent  exhaustion,  as  well  as  by  mechanically  dis- 
turbing the  repair  of  a  wound.  With  this  reservation,  they  do  not  appear  to  interfere 
with  the  recovery  of  patients  from  surgical  operations. 

Statistics  The  results  of  2586  capital  operations  performed  before,  and  of  1847 

performed  since,  the  introduction  of  anaesthetics,  which  I  collected  from  all  authentic 
available  sources  show  that  the  rate  of  mortality  has  not  been  increased,  even  though 
much  graver  operations  have  been  done  under  the  influence  of  anaesthetics.  The  risk 
attending  the  inhalation  of  chloroform  is  very  small,  being  about  1  in  3000  administra- 
tions. This  is  enough  to  forbid  its  use  in  trivial  cases,  but  not  enough  to  do  so  in  cases 
of  capital  operation,  or  where  for  purposes  of  diagnosis  it  is  required.  In  children  it  is 
very  safe. 

The  best  common  instrument  for  the  administration  of  chloroform  is  that  employed  at 
Guy's,  which  I  introduced  in  1864,  having  had  it  made  after  a  pattern  suggested  by  Dr. 
Parker,  late  of  the  London  Hospital.  It  is  not  complicated  by  any  valves,  but  is  merely 
a  mouth  and  nose-piece  lined  with  lint,  with  openings  to  admit  air  freely  (Fig.  690). 
Within  the  last  few  years,  Skinner's  inhaler,  composed  of  a  framework  of  wire,  covered 
with  a  layer  of  flannel,  fastened  to  the  frame  by  a  gusset  and  tape,  and  a  handle,  has  found 
much  favor,  and  is  very  useful. 

Clover's  apparatus  is,  however,  very  good  when  it  can  be  obtained.  It  is  composed  of 
an  India-rubber  bag  into  which  chloroform  or  any  other  anaesthetic  is  pumped,  mixed  with 
atmospheric  air.  Clover  employs  3  or  4  per  cent,  of  chloroform.  It  is,  however,  a  cum- 
bersome apparatus,  and  cannot  be  at  universal  command.  When  he  gives  nitrous  oxide 
gas  at  first  and  follows  it  up  by  ether,  his  apparatus  is  equally  satisfactory.    For  ether  or 
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the  anesthetic  A.  C.  E.  mixture  the  leather  bottle-shaped  apparatus,  as  suggested  by  Dr. 
Golding-Bird,  or  the  one  figured  above  as  made  for  Mr.  Rendle  and  improved  by  Morris 
(Fig.  691)  is  very  valuable.  [The  inhalers  invented  by  Dr.  Lente  and  Dr.  Allis  are 
sometimes  used  by  American  surgeons,  but  an  ordinary  towel  or  napkin  folded  into  a 
large  square  is  always  satisfactory.] 


Fig.  690. 


Chloroform  inhaler. 


Fig.  691. 


Inhaler  with  bottles  and     Perforated  inhaler  as  applied. 

strap  complete.      Kendel's  inhaler  as  improved  by  Morris. 


The  bichloride  of  methyline  is  recommended  to  our  notice  as  an  anaesthetic  of 
great  power.  Patients  are  said  to  be  brought  under  the  influence  of  the  drug  in  twenty 
or  thirty  seconds,  and  to  recover  from  it  rapidly  with  little  inconvenience.  Xo  sickness 
or  headache  is  said  to  follow  its  use,  unless  the  inhalation  has  been  continued  for  many 
minutes,  or  a  second  dose  is  given  to  keep  up  the  effect.  Of  course,  if  the  inhalation  be 
prolonged,  the  after-effects  resemble,  though  in  a  less  degree,  those  of  chloroform,  save 
the  one — absence  of  muscular  excitement. 

"The  rapidity  of  action  of  the  drug  and  recovery  appears,"  writes  Rendle,  "  to  be  due 
to  the  great  volatility  and  solubility,  enabling  a  large  quantity  to  reach  and  escape  from 
the  nerve  organs  at  once  ;  its  safety,  to  its  rather  stimulant  action  on  the  heart,  and  its 
rapid  elimination."  The  bichloride  being  very  volatile,  requires  to  be  kept  in  a  well- 
stoppered  bottle  ;  and  it  is  an  advantage  to  keep  it  in  the  dark,  inverted  under  water. 

Mr.  Rendle  claims  for  its  use  the  following  advantages:  The  patients  retain  their 
normal  color  and  appearance ;  the  anaesthesia  is  good,  is  rapidly  induced,  and  can  be 
maintained  for  any  length  of  time;  the  recovery  is  rapid  and  complete;  there  is  no 
unpleasant  after-symptoms,  nor  muscular  rigidity.  He  says  it  is  also  at  least  as  safe  as 
chloroform.  At  Guy's  Hospital,  it  is  in  common  use  for  eye  surgery,  where  a  few  min- 
utes are  only  required  for  the  anaesthesia,  but  in  the  wards  generally  chloroform  or  ether 
is  the  favorite. 

In  abdominal  surgery,  such  as  ovariotomy,  Keith  has  said  that  ether  is  less  prone  to  be 
followed  by  sickness  than  chloroform,  and,  if  the  success  of  an  operation  is  any  argu- 
ment in  its  favor,  Keith's  must  be  quoted.  I  have  for  some  years  employed  the  mixture 
recommended  by  the  Chloroform  Committee — of  Alcohol,  Chloroform,  and  Ether — and 
think  well  of  it.  I  believe  it  to  be  as  good  as  chloroform,  and  less  likely  than  any  other 
to  be  followed  by  that  bane  of  all  anaesthetics,  vomiting. 

In  the  operations  of  dentistry  and  all  short  measures,  the  nitrous  oxide  gas  is  of  great, 
value. 

[The  bromide  of  ethyl  This  agent,  often  called  hydrobromic  ether,  has  recently 

attained  considerable  prominence  as  an  anaesthetic.  Though  Nunneley,  of  England,  and 
Dr.  Turnbull,  of  Philada.,  had  experimented  and  written  upon  its  qualities  as  an  anaes- 
thetic it  did  not  obtain  notoriety  until  Dr.  R.  J.  Levis  used  it  extensively  in  general 
surgery.  Since  his  advocacy  of  its  claims,  it  has  been  employed  by  many  operators  with 
varying  results  as  to  rapidity  and  effectiveness.  I  myself  have  often  administered  it  and 
like  it  much,  but  am  unable  as  yet  to  determine  its  comparative  safety  with  ether.  The 
views  of  Dr.  Levis  will  be  found  in  the  '  New  York  Medical  Record'  of  March,  1880,  in  a 
paper  entitled  "  Ethylization."  A  comprehensive  essay  by  myself  on  its  properties,  physio- 
logical and  clinical  effects,  and  the  method  of  employing  it,  as  recommended  by  Levis, 
will  be  found  in  the  1  Transactions  of  the  Medical  Society  of  Pennsylvania'  for  1880. 

The  odor  is  less  persistent  than  that  of  ether  and  does  not  seem  to  remain  about  the 
clothes  for  several  hours,  as  does  the  latter,  which  often  renders  one's  presence  in  another 
sick-room  objectionable  long  after  leaving  the  etherized  patient.  It  is  not  inflammable  as 
ether. 
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The  action  of  ethyl  bromide  is  very  rapid.  If  the  patient  breathes  with  any  degree  of 
regularity,  anaesthesia  is  produced  in  from  two  to  four  minutes.  The  tendency  to  spasm 
of  respiration  so  frequently  observed  in  the  use  of  ether  seems  not  often  to  be  produced. 
Whether  this  is  due  to  the  fact  that  in  using  new  anaesthetics  one  sooner  observes  the  com- 
mencement of  imperfect  respiration,  and  thus  averts  the  occurrence  of  spasm,  lam  unable 
to  say.  The  cyanosis  often  observed  in  etherized  patients,  due,  no  doubt,  to  accumulation 
of  mucus  in  the  bronchial  tubes  and  trachea,  is  almost  unknown  to  me  in  the  anaesthesia 
of  ethyl  bromide.  My  attention  in  using  ether  is  always  directed  to  this  point,  because  I 
dread  the  interference  of  respiratory  action,  which  is  associated  with  the  rattling  of  mucus 
in  the  chest.  One  of  the  greatest  virtues  of  the  new  agent  to  my  mind  is  the  freedom  from 
anxiety  on  this  point. 

Ethyl  bromide  does  not  seem  to  depress  the  circulation.  The  patient's  pulse  does  not 
become  feeble,  and  the  ruddy  hue  of  the  face  shows  a  good  condition  of  circulation. 
Sweating  upon  the  forehead  is  generally  observed  during  prolonged  anaesthesia. 

The  effect  is  transient ;  in  a  few  seconds  after  removing  the  towel  the  patient  is  able  to 
talk  intelligently,  and  in  a  minute  or  two  he  can  leave  the  operating  table  and  walk  away 
with  scarcely  a  stagger.  This  circumstance  is  doubtless  an  element  of  safety,  but  is  un- 
desirable at  times,  because,  when  necessaiy  to  remove  the  towel,  the  patient  almost  instantly 
recovers  sensibility.  For  this  reason  ethyl  bromide  is  not  well  adapted  to  operative  pro- 
cedures about  the  nose  and  mouth. 

The  amount  consumed  varies,  of  course,  with  the  time  the  anaesthesia  is  maintained  ; 
usually  one  to  two  fluid  drachms  are  poured  upon  the  towel  and  repeated  as  demanded. 
As  during  etherization,  so  here  the  patient  may  cry  out  as  though  in  pain,  and  yet  subse- 
quently state  that  he  was  completely  insensible.  Occasionally  he  may  say  that  he  felt  the 
contact  of  instruments  with  the  part  operated  on,  but  had  no  pain  whatever. 

Vomiting  occurs  at  times,  but  probably  with  less  frequency  than  after  ether.  The 
stomach  should  always  be  empty  at  the  time  of  administration. 

It  requires  time  to  become  fully  familiar  with  any  medical  agent ;  hence  the  opinions 
held  and  here  advocated  require  subsequent  confirmation.  They  may,  indeed,  even  be 
reversed  by  later  experience. 

A  patient  greatly  depressed  by  phthisis,  kidney  disease,  and  stone  in  the  bladder  re- 
cently died  during  anaesthesia  from  this  agent.  The  notes  of  the  case  will  be  found  in 
the  '  Philadelphia  Medical  Times'  for  July,  1880.  Many  specimens  of  bromide  of  ethyl 
are  impure  and  contain  deleterious  matters  which  should  be  separated  by  care'ul  distilla- 
tion. 

With  the  dichloride  of  ethidene,  recently  used  to  some  extent,  and  considered  to 
be  a  good  anaesthetic  by  Mr.  Clover,  of  London,  I  have  had  no  experience — J.  B.  R.] 

After  the  use  of  any  anaesthetic,  everything  should  be  given  cold  for  twelve  or  twenty- 
four  hours  to  prevent  sickness;  ice,  indeed,  may  be  sucked  with  advantage  ;  and  ice  and 
milk  is  a  very  favorite  mixture.  If  hot  food  be  given,  vomiting  is  far  more  likely  to 
appear,  or  to  be  aggravated. 

Anaesthetics,  however,  have  other  uses  than  the  destruction  of  pain.  As  aids  to  diag- 
nosis they  are  of  priceless  value,  both  to  the  physician  and  surgeon.  To  the  surgeon  they 
have  also  opened  up  new  fields  for  his  scientific  art  which  were  formerly  but  little  known. 
I  shall  point  them  out,  however,  but  briefly,  quoting  from  a  lecture  I  had  the  honor  of  deliv- 
ering at  the  Hunterian  Society  in  1870  : — 

"  Chloroform  as  an  aid  to  diagnosis  stands  second  to  no  means  which  we  have  at  our 
disposal.  To  the  physician  who  has  a  difficult  case  of  abdominal  tumor,  what  facilities  it 
gives  him  for  its  thorough  investigation.  Suspected  tumors  become  phantoms  ;  so-called 
movable  kidneys  slide  away ;  and  indefinite  conditions  become  clear  and  intelligible. 
With  how  much  greater  certainty  a  physican  can  think  over  a  doubtful  case,  decide  upon 
its  nature,  deliver  his  opinion,  and  treat  it  when  he  has  adopted  this  means  of  investiga- 
tion. In  hysterical  subjects,  it  renders  a  thorough  abdominal  examination  a  possibility, 
when  no  such  previously  existed  ;  and  in  what  class  of  cases,  may  I  ask,  is  it  more  neces- 
sary to  make  a  positive  diagnosis  than  in  this?  In  my  own  practice,  it  enabled  me  on 
one  occasion  to  make  out  a  pregnancy  when  an  ovarian  tumor  had  been  diagnosed  by  men 
whose  authority  was  undoubted,  and  in  a  patient  whose  position  in  life  rendered  the  suspi- 
cion of  pregnancy  almost  a  libel.  Indeed  the  ovarian  nature  of  the  disease  was  looked 
upon  as  so°decided,  that  my  aid  was  sought  solely  for  the  operation.  In  this  case  an 
examination  of  the  abdomen  was  impossible,  from  hysterical  sensibility  ;  but  under  chloro- 
form, all  difficulties  disappeared.  To  the  physician-accoucheur  may  I  not  also  assert  it  to 
be  equally  valuable  for  diagnostic  purposes?    To  answer  this  fully  is  out  of  my  province  ; 
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but  I  have  known  a  case  of  cystic  disease  of  the  uterus,  which  was  about  to  be  operated 
upon  as  an  ovarian  tumor,  made  out  by  the  use  of  the  uterine  sound,  with  the  patient 
under  cldoroform,  when  an  examination  by  the  same  instrument  made  before  had  failed  to 
yield  any  such  evidence.  In  the  surgical  diseasesof  children  is  it  possible  to  over-estimate 
its  value?  With  what  gentleness  can  difficult  examinations  be  now  made  of  injured 
limbs  ;  and  with  what  certainty  can  we  now  apply  our  treatment  !  In  sounding  for  stone 
what  facilities  it  affords  !  In  general  surgery,  what  new  fields  has  it  not  opened  ?  Where 
would  ovariotomy  have  now  been,  may  1  ask,  had  not  chloroform  been  in  use?  Would 
it  have  been  an  established  operation  in  surgery?  Could  it  have  been  so  successful? 
The  answers  to  these  questions,  I  think  are  plain;  they  must  be  in  the  negative.  It  is 
true  the  operation  had  been  performed  before  its  introduction  ;  it  had  been  successful  in  a 
few  cases,  but  it  had  almost  fallen  out  of  practice  ;  its  revival  was  due,  without  doubt,  to 
chloroform,  and  its  present  established  position  to  the  general  use  of  that  drug.  No  ope- 
ration requires  more  gentleness  and  nicety  ;  and  how  could  these  essential  points  of  prac- 
tice be  applied  with  a  patient  writhing  under  the  agonies  of  an  abdominal  section  ?  To 
all  abdominal  surgery  the  same  observations  are  applicable,  although  they  may  not  tell, 
perhaps  with  the  same  force. 

"  Let  us  now  refer  to  another  class  of  cases  ;  to  that  large  one  known  as  belonging  to 
plastic  surgery.  How  many  cases  of  vesico-  or  recto-vaginal  fistula  were  successfully 
treated  by  operation  before  chloroform  was  introduced?  At  Guy's  Hospital  I  can  find  no 
record  of  such.  The  physician-accoucheur  used  to  cauterize  the  margins  of  the  fistula,  it 
is  true,  but,  I  fear,  with  poor  success  ;  but  I  have  never  heard  of  a  case  of  any  size  being 
so  cured.  At  the  present  day  these  cases  are  now  to  be  cured  by  operation  with  as  much 
certainty  as  any  other  class.  They  have  in  truth  been  moved  from  the  incurable  to 
curable  affections.  And  yet  these  instances  of  plastic  surgery  are  only  a  portion  of  those 
which  I  might  enumerate. 

"  In  the  treatment  of  deformities  about  the  mouth,  nose,  and  eye;  in  the  division  of 
cicatrices  after  burns  ;  in  the  treatment  of  ruptured  perineum,  with  all  its  complications — 
what  innumerable  cases  might  be  quoted  now,  against  the  few  of  former  times? 

"Again  :  in  the  operations  of  bones  and  joints,  how  many  of  the  improvements  in  our 
practice  are  there  that  may  not  be  put  down  to  the  use  of  chloroform  ? — operations  for 
necrosis  in  particular.  How  rare  these  were,  and  how  unsatisfactory  they  must  have  been 
before  its  introduction !  I  can  recall  a  few  which  I  saw  in  my  student's  days  with  no 
pleasant  feeling.  How  common  they  are  now,  and  how  successful  !  Taking  Guy's  as  a 
type  of  the  metropolitan  hospitals,  an  operation  for  necrosis  can  always  be  found  for  ope- 
rating days — the  operation  is  so  frequent  and  so  satisfactory.  In  the  removal  of  bone 
from  joints,  in  the  excision  of  joints,  it  is  only  fair  to  believe  that  a  great  part  of  the  suc- 
cess which  now  attends  the  practice  is  to  be  attributed  to  the  use  of  an  anaesthetic  ?  How 
many  hands  and  feet,  which  would  formerly  have  been  sacrificed,  are  now  saved  by  the 
removal  of  diseased  bone,  it  is  difficult  to  estimate.  Would  Sir  W.  Fergusson  have 
framed  the  phrase  '  conservative  surgery,'  and  could  it  have  been  adopted,  before  the  intro- 
duction of  chloroform  ? 

"  In  the  treatment  of  aneurisms,  have  not  like  improvements  to  be  recorded  ?  Has  not 
chloroform  rendered  possible  the  cure  of  aneurism  by  pressure  ?  Has  it  not  also  rendered 
the  practice  of  torsion  of  arteries  for  the  arrest  of  hemorrhage  a  practical  success,  thus 
simplifying  surgery?  How  many  cases  of  strangulated  hernia  are  now  reduced,  which  in 
former  times  would  have  been  submitted  to  strange  treatment  and  to  a  delayed  operation? 
How  simple  it  has  comparatively  rendered  the  reduction  of  recent  dislocations?  Where 
are  now  the  pulleys,  the  ropes,  and  the  other  frightful  mechanical  appliances,  that  were 
used  of  old  for  the  reduction  of  dislocations  of  the  hip,  shoulder,  and  other  joints?  Are 
they  not  decaying  in  the  lumber-rooms  of  our  hospitals  ?  and  has  not  the  use  of  chloroform 
made  the  reduction  of  dislocations  by  manipulation  a  reality  ?  On  one  occasion  I  reduced 
with  ease,  by  manipulation,  a  dislocation  of  the  elbow-joint  backwards,  complicated  with 
fracture  of  the  humerus,  which  would  probably  have  been  left  unreduced  before  the  intro- 
duction of  the  anaesthetic,  and  more  recently  the  head  of  the  humerus  dislocated  on  to  the 
dorsum  of  the  scapula,  complicated  with  fracture  through  the  tuberosities. 

"  Let  us  contrast  for  one  moment  the  operation  of  perineal  section  for  stricture  as  it 
was  and  is  now  performed.  Do  we  not  all  remember  it  as  one  of  the  most  unsatisfactory 
and  unsuccessful  of  surgical  operations  ?  Do  not  we  know  it  to  be  one  of  the  most  satis- 
factory and  successful  ?  Indeed  I  might  continue  the  contrast  between  the  pre-anaesthetic 
period  and  the  present ;  but  I  think  I  have  said  enough  to  show  that  to  the  introduction 
of  chloroform  many  of  our  best  improvements  in  surgical  practice  are  to  be  attributed. 
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For  the  surgeon  it  does  away  with  all  excuse,  if  any  ever  existed,  for  hurry  in  an  opera- 
tion. He  can  take  his  steps  in  it  with  deliberation,  and  make  it  a  certainty.  We  never 
see  now,  happily,  a  theatre  lull  of  spectators  observing  the  operation  watch  in  hand  ;  and 
I  trust  there  are  few,  if  any,  surgeons  who  at  the  present  day  sacrifice  safety  and  certainty 
in  their  operations  for  expedition  and  display.  The  use  of  anaesthetics  has  rendered  the 
practice  of  surgery  safer,  surer,  and  more  scientific.  It  has  removed  difficulties  from  the 
practice  of  our  art  which  before  were  insurmountable,  and  has  rendered  possible  innumer- 
able tilings  that  could  not  in  former  times  have  been  entertained." 

Local  anaesthesia  may  be  brought  about  by  freezing  a  part,  as  suggested  by  Dr.  J. 
Arnott,  or  by  means  of  the  rapid  evaporization  of  pure  anhydrous  ether,  as  practised  by 
Dr.  B.  W.  Richardson.  Both  are  valuable  means  of  diminishing  pain  where  anaesthesia 
by  inhalation  is  forbidden  or  inapplicable.  Arnott's  plan  is  carried  out  by  mixing  up 
finely  pounded  ice  in  a  gauze  net  or  thin  translucent  india-rubber  bag,  with  half  its  bulk 
of  powdered  salt,  the  net  being  placed  over  the  part  to  be  benumbed.  If  well  applied,  it 
renders  the  skin  at  once  pale  and  bloodless,  and  if  continued,  of  a  tallowy  death-like 
aspect  ;  when  too  long  applied  it  may  produce  frost-bite  or  chilblain. 

Dr.  Richardson's  ether  spray  is  a  more  elegant,  as  it  is  a  more  effectual,  mode  of  apply- 
ing local  anaesthesia   than  ice.     It  is 

worked  by  his  well-known  apparatus,  con-  Fig.  65*2. 

sisting  of  a  tuhe  with  india-rubber  ball 
and  second  spring  ball  to  make  the  cur- 
rent continuous,  the  air  being  pumped  in 
through  this  tube  into  a  bottle  containing 
anhydrous  ether  of  a  sp.  gr.  0.723  and  of 
a  boiling-point  of  9G°  Fahr.  Through 
the  stoppered  neck  of  this  bottle  a  glass 
tube  is  passed,  which  reaches  at  one  end 
nearly  to  the  bottom  of  the  bottle,  and  at 
the  other,  is  fitted  with  a  point,  with  one 
or  more  perforations  through  which  the 
ether  is  forced  in  a  fine  spray,  this  spray  being  directed  upon  the  part  to  be  benumbed 
(Fig.  692). 

For  opening  abscesses,  taking  out  small  tumors,  the  removal  of  external  piles,  and  other 
minor  operations,  this  local  anaesthesia  is  of  great  value  ;  but  in  graver  surgical  acts,  it  is 
inapplicable,  as  it  only  affects  the  surface  and  is  but  skin-deep  in  its  influence. 


Dr.  Richardson's  apparatus. 


CHAPTEK  XXXYI. 

AMPUTATION. 

When  a  limb  is  saved  by  the  excision  of  a  joint,  and  life  prolonged  by  the  application 
of  a  ligature  to,  or  the  torsion  of  a  wounded  or  diseased  artery,  surgical  science  claims  a 
triumph  ;  and  surely  an  equal  triumph  ought  to  be  accorded  to  her,  when,  by  the  removal 
of  a  part  that  interferes  with  its  duties,  life  is  rendered  more  valuable  ;  or  by  the  amputa- 
tion of  a  limb  that  is  irreparably  injured,  or  diseased,  death  is  averted.  To  say  that 
amputation  is  an  opprobrium  of  our  art  is  to  take  a  narrow  view  of  its  objects,  since  as  the 
first  object  of  the  surgeon  is  to  save  life,  the  necessary  sacrifice  of  a  limb  becomes  the  truest 
(i  conservatism."  To  sacrifice  a  limb  unnecessarily  is  an  error  which  the  surgical  mind 
would  never  willingly  commit,  although  to  sacrifice  life  in  the  feeble  effort  to  save  a  limb 
is  one  of  far  greater  magnitude.  It  is  an  error,  however,  that  timid  surgeons  are  too 
likely  to  fall  into  when  inoculated  with  the  narrow  views  of  a  spurious  conservatism,  since 
to  leave  a  limb  alone  with  the  hope  of  saving  it  is  a  passive  act  of  the  professional  mind 
thai  requires  no  effort ;  while  to  make  up  the  mind  to  act  requires  courage,  backed  up  with 
knowledge  and  a  full  sense  of  responsibility.  The  operation  of  amputation  itself  requires 
nicety  and  well-applied  mechanical  skill ;  but  to  determine  upon  its  necessity  or  otherwise 
requires  a  high  order  of  knowledge,  a  careful  balancing  of  probabilities,  and  much  decision. 

It  is  not  my  intention  to  discuss,  in  the  present  chapter,  the  conditions  under  which 
amputation  may  be  called  for,  since  these  have  been  fully  considered  in  the  different 
01 
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chapters  devoted  to  such  injuries  and  diseases  as  may  require  this  treatment.  I  propose 
simply  to  consider  amputation  as  an  operation,  to  point  out  the  best  modes  of  its  perform- 
ance under  the  different  conditions  in  which  it  may  be  demanded,  and  to  describe  the 
various  forms  of  operation  as  applicable  to  different  parts. 

To  supply  the  history  of  amputation  would  be  an  interesting  but  a  too  extended  process. 
In  '  Cooper's  Surgical  Dictionary'  and  '  Holmes's  System'  two  able  articles  will  be  found 
upon  the  subject  which  contain  all  that  can  be  desired.  For  the  present  purpose  it  will 
be  enough  to  state  that  the  first  amputations  were  performed  by  the  circular  method,  the 
soft  parts  being  divided  down  to  the  bone  by  a  circular  sweep  of  the  knife  (vide  Celsus), 
the  hemorrhage  being  arrested  by  the  red-hot  iron,  and  the  bone  divided  by  a  saw. 

About  1718  J.  L.  Petit,  the  French  surgeon,  who  improved  the  tourniquet  now  known 
by  his  name,  as  well  as  our  own  great  surgeon,  Cheselden,  suggested  that  the  skin  and  fat 
of  the  limb  to  be  removed,  should  be  first  cut  through  and  retracted,  and  then  the  muscles 
and  bones  divided  as  high  as  they  were  exposed.  Still  later,  Louis,  of  Paris,  adopted  the 
practice  of  dividing  by  the  first  cut  the  skin  and  superficial  layer  of  muscles,  by  the 
second,  the  deeper  muscles  down  to  the  bone,  at  the  line  of  the  retracted  superficial  layer, 
and  lastly,  the  bone  itself.    He  also  used  a  retractor. 

In  1779,  Alanson,  of  Liverpool,  made  a  still  further  advance  by  cutting  the  integument 
as  usual  and  allowing  it  to  retract,  and  then  dividing  the  muscles  obliquely  upwards,  cut- 
ting from  without  down  to  the  bone,  more  after  the  modern  flap  operation,  the  bone  being 
subsequently  divided.  The  soft  parts  in  this  operation  on  being  brought  down  formed  :i 
conical  cavity  with  the  bone  at  the  apex,  Alanson's  object  having  been  to  prevent  the 
sugar-loaf  stump.  Still  later,  Benjamin  Bell,  of  Edinburgh,  and  Hey,  of  Leeds,  secured 
the  same  end  by  first  dividing  the  integument  with  a  circular  cut  and  dissecting  it  up  ; 
then  the  muscles  at  a  higher  level ;  and,  lastly,  this  being  divided  at  a  point  considerably 
above  the  line  of  the  retracted  muscles.  Hey,  moreover,  in  the  thigh  amputations  sug- 
gested the  expediency  of  dividing  the  posterior  muscles  longer  than  the  anterior,  to 
compensate  for  their  greater  retraction. 

The  flap  operation  is  more  modern  than  the  circular,  and  to  Mr.  James  Young,  of 
Plymouth,  is  due  the  credit  of  having  first  published  in  1678,  the  method  which  he  informs 
us  he  had  "from  a  very  ingenious  brother  of  ours,"  Mr.  C.  Lowdham,  of  Exeter.  He 
made  one  flap  only  of  skin,  divided  the  muscles  by  the  circular  plan,  and  stitched  the 
parts  together.  Eighteen  years  later  Verduin,  of  Amsterdam,  made  the  first  muscular 
and  skin  flap  by  perforating  the  limb  and  cutting  outwards  (transfixion). 

To  Liston,  must  be  attributed  the  credit  of  having  fully  established  the  flap  operation, 
and  in  the  pre-anaesthetic  period  when  time  was  a  point  of  consideration,  the  expedition 
with  which  amputation  could  be  performed  by  transfixion  compared  with  the  tediousness 
of  the  circular  operation  tended  much  towards  this  end.  It  was  thought,  moreover,  that 
a  large  mass  of  muscle  formed  a  good  covering  to  the  bone,  and  yielded  a  better  stump 
than  that  in  the  circular.  Experience  soon  proved,  however,  that  this  opinion  was  not 
supported  by  facts,  that  the  supposed  advantages  were  not  real,  and  did  not  compensate 
for  the  larger  extent  of  wound  caused  by  the  flap  operation,  and  for  the  evil  of  often 
having  to  tuck  in  the  projecting  ends  of  the  divided  muscles  before  the  integuments  could 
be  adjusted.  Liston  saw  this  before  he  died,  and  was  led  with  Syme  to  modify  his  opera- 
tion, making  in  muscular  subjects  two  lateral  crescentic  skin  flaps  with  their  convexity 
downwards,  and  dividing  the  muscles  as  in  the  circular  method.  This  operation  is  by  far 
the  best  for  all  amputation  of  the  leg  and  forearm. 

In  more  modern  times,  Lowdham  and  Young's  practice  has  found  expression  in  Car- 
den's  operation,  while  Teale's  amputation  must  be  regarded  as  a  modification  of  the  flap. 
Both  these  gentlemen,  however,  advocated  the  long  anterior  flap  in  preference  to  all  others. 
Teale  making  two  rectangular  flaps  of  unequal  length  of  skin  and  muscle  (Fig.  G98), 
and  Carden,  a  rounded  anterior  flap  of  skin  alone  (Fig.  699)  ;  and  under  certain  con- 
ditions, nothing  can  be  better  than  the  results  obtained,  the  line  of  cicatrix  being  posterior 
to  the  extremity  of  the  stump  and  out  of  harm's  way,  thereby  allowing  the  patient  to  rest 
part,  if  not  all,  of  his  weight  upon  the  stump. 

The  chief  objections  to  the  operation  consist  in  the  tendency  there  is  for  a  long  skin 
flap  to  slough,  and  the  necessity  of  dividing  the  bone  at  a  higher  level  than  would  be 
required  in  the  circular  operation,  when  a  long  flap  cannot  otherwise  be  made.  In  mus- 
cular subjects  this  last  objection  is  serious,  and  fatal  to  the  operation  in  many  thigh  am- 
putations; for  it  is  a  truth  that  cannot  be  too  forcibly  recognized,  that  in  the  thigh,  the 
danger  to  life  is  increased  with  every  inch  of  bone  removed.  The  surgeon  who  invariably 
practises  Teale's  amputation  will  often  sacrifice  a  large  portion  of  a  limb  that  might  other- 
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wise  be  saved,  and  have  to  amputate  at  a  higher  point  than  the  necessities  of  the  case 
demand,  thereby  often  adding  to  the  danger  of  the  case  as  well  as  performing  a  needless 
and  unjustifiable  operation.  The  surgeon  who  removes  such  portions  of  the  body  as 
require  removal  and  no  more,  by  such  a  flap  as  allows  the  cicatrix  to  be  placed  behind  the 
stump  and  out  of  harm's  way,  performs  a  good  and  scientific  operation. 

Under  all  circumstances,  any  form  of  amputation  must  be  looked  upon  with  favor  that 
takes  away  only  what  needs  removal,  and  provides  sufficient  integument  to  cover  the  end 
of  the  stump ;  that  insures  the  cicatrix  being  out  of  harm's  way,  and  that  no  nerves  are 
likely  to  be  involved  in  the  cicatrix  or  fixed  to  the  end  of  the  amputated  bone.  Any 
form  of  amputation  must  be  regarded  with  disfavor  that  requires  the  removal  of  more  of 
the  body  than  is  essential  to  carry  out  the  surgeon's  primary  aim,  and  increase  the  risk 
of  the  operation,  however  good  may  be  the  stump  secured.  To  provide  sufficient  integu- 
ment to  cover  the  stump  is  a  wise  and  necessary  measure,  and  to  fail  in  this  when  circum- 
stances do  not  compel  must  be  regarded  as  bad  surgery ;  yet  in  certain  cases  of  injury, 
disease,  or  gangrene  of  the  extremities,  where  it  is  advisable  to  take  away  the  diseased  or 
injured  parts,  and  no  sound  skin  is  left  from  which  to  make  a  flap,  amputation  should  be 
performed  without  regard  to  a  covering  for  the  stump,  as  doubtless,  it  is  better  to  remove 
the  diseased  part  that  is  hastening  on  the  end  and  leave  the  stump  to  granulate,  than  allow 
the  disease  to  have  its  way  and  to  sacrifice  life.  At  the  hip-  and  shoulder-joints  where 
this  contingency  is  most  likely  to  occur,  the  adoption  of  this  practice  is  not  rarely  called 
for,  and  at  other  parts  is  equally  applicable ;  for,  knowing  what  good  stumps  are  often 
obtained  when  the  skin  and  soft  parts,  that  at  the  time  of  the  operation  covered  in  the 
bone  subsequently  sloughed,  I  am  convinced  that  in  certain  injuries  to  the  arm  and  leg 
the  surgeon  had  better  amputate  with  a  poor  flap  at  the  elbow-  or  knee-joints,  leaving  the 
rest  to  nature,  than  risk  life  by  amputating  higher  up,  i.  e.,  through  the  shafts  of  the 
humerus  or  femur.  I  have  on  many  occasions  acted  on  this  principle,  and  to  prevent  the 
necessity  of  amputating  above  a  joint  in  order  to  make  a  good  stump  with  a  skin  covering, 
amputated  at  a  joint  or  below,  utilizing  even  injured  skin  or  bruised  tissues,  and  rarely  have 
been  disappointed  in  the  result,  the  stump  subsequently  granulating  well,  even  when  the 
flaps  themselves  sloughed.  In  injuries  to  the  leg  this  point  is  of  great  importance,  since 
the  mortality  of  amputation  of  the  thigh  for  injuries  is  very  great.  As  an  admirable 
illustration  of  the  value  of  this  practice  a  case  may  be  referred  to  (Circ.  No.  3,  Washing- 
ton Army  Depart.,  page  210)  in  which  recovery  ensued  after  ail  four  limbs  of  a  man 
set.  26  were  amputated  on  account  of  frost-bite.  A  month  after  the  injury,  when  the  line 
(if  demarcation  had  exposed  the  bones,  Dr.  Miller,  in  order  to  save  the  loss  of  blood  which 
would  have  been  serious  in  the  patient's  weak  condition,  dissected  as  much  healthy  flesh 
from  the  radius  and  ulna  as  the  line  of  demarcation  would  admit,  without  cutting  any 
bloodvessels,  and  then  sawed  through  the  bone.  This  operation  was  performed  on  both 
arms  with  hardly  the  loss  of  any  blood.  On  the  third  day  both  legs  were  amputated  in 
the  same  manner.  In  this  case  not  one  of  the  four  stumps  could  be  covered  with  sufficient 
skin,  and  much  had  to  be  left  to  self-reparation  which  took  place  to  an  extraordinary 
extent,  the  stumps  healing  over  with  healthy  granulations,  some  little  exfoliation  of  bone 
taking  place  in  two. 

Again,  it  is  always  necessary  to  amputate  through  healthy  tissues?  or,  to  gain  this  end, 
is  it  expedient  to  amputate  higher  up  than  would  otherwise  be  necessary?  I  unhesitat- 
ingly answer  that  such  practice  is  not  called  for.  To  amputate  through  tissues  infiltrated 
with  cancer  or  other  new  growths,  would  of  course  be  futile  and  bad  surgery ;  but  to 
cut  through  tissues  that  are  merely  infiltrated  with  inflammatory  products,  that  are  patho- 
logically reparable  and  of  use,  is  a  wise  and  conservative  process.  In  disease  of  the  knee- 
joint  when  suppuration  has  spread  up  the  thigh  into  the  soft  parts,  amputation  may  often 
be  performed  through  the  condyles  or  just  above  them,  and  a  good  stump  secured  ;  when 
by  following  another  practice,  a  much  higher  amputation  would  be  called  for,  and  conse- 
quently, increased  risk  to  life  incurred.  Tissues  infiltrated  with  inflammatory  lymph 
often  unite  rapidly  and  well ;  indeed  I  have  seen  "  brawny  flaps"  unite  by  primary  union 
quite  as  well  as  others  not  so  infiltrated. 

I  am  convinced,  too,  that  however  desirable  it  may  be  to  obtain  good,  long,  and  healthy 
flaps  in  all  amputations,  the  advantages  of  such  are  not  so  great  as  to  justify  the  surgeon 
iu  sacrificing  more  of  the  body  than  is  essential,  thereby  adding  to  the  risks  of  the  case 
and  more  particularly  in  amputating  above  a  joint.  It  is  true,  that  by  one  form  of  ampu- 
tation, a  better  stump  under  most  favorable  circumstances  is  often  secured  than  another ; 
but  it  is  equally  true,  that  good  stumps  are  often  obtained  under  the  most  unfavorable 
conditions,  and  that  bad  stumps  follow  the  amputation  of  a  limb  in  which  the  state  of  the 
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flaps  promised  to  bring  about  a  favorable  result.  To  assert  tbat  tbe  form  of  amputation, 
or  rather  that  tbe  shape  of  the  flaps,  &c,  has  anything  to  do  with  the  relative  mortality  of 
different  amputations  is  incorrect.  What  evidence  exists,  points  to  a  different  conclusion, 
for  the  success  of  an  amputation  as  of  any  other  operation,  turns  more  upon  what  in 
recent  times  seems  to  have  been  forgotten,  viz.,  the  conditions  of  the  viscera,  the  age, 
and  general  state  of  the  subject,  accepting  the  facts  that  the  older  the  patient  the  greater 
the  danger,  and  the  more  of  the  body  that  is  removed,  the  greater  the  risk.  My  own 
conviction  is,  that  however  desirable  it  may  be  to  obtain  a  model  stump,  the  end  is  not 
sufficiently  certain  or  important  to  justify  the  surgeon  in  adding  one  tittle  to  the  risk  of 
the  operation,  or  in  sacrificing  more  of  the  limb  than  the  necessities  of  the  case  demand. 
I  regard  it  as  bad  and  unjustifiable  surgery  to  perform  a  Syme's  or  a  Pirogoff's  amputation 
when  a  Chopart's  will  suffice ;  to  amputate  a  leg  when  the  removal  of  a  foot  at  the  joint 
will  answer  the  purpose  ;  to  remove  a  leg  or  thigh  an  inch  higher  than  is  absolutely  called 
for,  in  order  to  execute  what  may  be  looked  upon  as  a  good  operation  or  to  gratify  a 
fancy ;  to  amputate  through  the  condyles  of  the  femur  when  an  amputation  at  the  knee- 
joint  can  be  performed,  or  through  the  shaft  of  the  femur  when  the  like  end  may  be 
secured  by  cutting  through  the  condyles.  The  surgeon  must  ever  look  upon  the  operation 
of  amputation  as  an  unfortunate  necessity,  and  should  bear  in  mind  that  it  is  to  be  under- 
taken only  to  save  or  prolong  life,  or  to  add  to  life's  usefulness.  With  these  ends  in  view, 
he  should  not  add  one  jot  to  its  dangers,  or  take  away  an  inch  more  of  the  body  than  is 
essential.  The  beauty  of  a  stump  may  be  something  in  itself,  but  is  nothing  if  it  is  to  be 
obtained  by  increased  danger,  and  the  brilliancy  of  an  operation  is  a  snare  that  should 
never  be  allowed  to  draw  the  surgeon  away  from  the  main  object — the  preservation  of 
life — which  alone  gives  the  operation  of  amputation  a  high  and  scientific  position  in  sur- 
gical practice. 

The  mortality  of  amputation  is  more  determined  by  age  than  anything  else,  and  the 
credit  of  having  statistically  proved  this  fact  is  due  to  Mr.  Holmes  ('  St.  George's  Hosp. 
Rep.,'  186G  and  1877).  In  my  own  paper  on  the  causes  of  death  in  amputation  ('Med.- 
Chir.  Trans.,'  vol.  xlii,  1859),  this  point  was  overlooked;  but,  following  Mr.  Holmes's 
example,  I  re-analyzed  the  cases  on  which  it  was  based,  and  have  been  somewhat  startled 
at  the  very  definite  conclusions  brought  out  by  my  analysis.    Thus — 

Out  of  103  cases  under  20  years  of  age,  10  died,  or  1  in  10. 

Out  of  111  cases  between  21  and  40  years  of  age,  21  died,  or  1  in  5. 

Out  of  74  cases  over  40  years  of  age,  22  died,  or  1  in  3^. 

The  mortality  of  amputation  between  the  ages  of  20  and  40  being  exactly  twice  as  great 
as  before  20  years  of  age. 

Mr.  Callender  ('Med.-Chir.  Trans.,'  vol.  xlvii,  1864)  and  Mr.  Holmes's  combined  statis- 
tics reveal  the  same  results  : — 

Cases  under  20  years  of  age.    Between  20  and  40  years  of  age.    Over  40  years  of  age. 
Callender's    .       .      61  cases,    3  died.  92  cases,  20  died.  74  cases,  30  died. 

Holmes's       .       .    130    "     22    "  215     "    68    "  155     "     68  " 

191  cases,  25  died,  307  cases,  88  died,         229  cases,  98  died, 

or  1  in  7^.  or  1  in  3^.  or  1  in  2^. 

Fifty-two  deaths  having  occurred  in  250  cases  reported  by  Mr.  Holmes  in  subjects  under 
30  years  of  age,  and  106  deaths  in  250  cases  operated  upon  after  30  years  of  age. 

If  the  causes  of  amputation  are  looked  at  in  the  same  light,  the  results  become  still 
more  marked,  for  dividing  them  into  amputations  for  disease,  accident,  and  expediency, 
the  latter  term  including  amputations  for  tumors,  deformity,  &c,  the  following  facts  are 
elicited : — 

Diseases.  Expediency.  Accidents. 

Cases.    Died.  Cases.    Died.  Cases.  Died. 

Under  20  years  of  age  68  4,  or  1  in  17.  9  3,  or  1  in  3.  26  3,  or  1  in  9. 
Between  20  and  40  .  66  12,  or  1  in  5^.  15  4,  or  1  in  4.  30  5,  or  1  in  6. 
Over  40    .       .       .    33     5,    or  1  in  6^.        9     3,    or  1  in  3.       32    14,    or  1  in  2£. 

Amputations  for  acute  suppurative  disease  are  most  fatal,  and  should  only  be  under- 
taken when  a  strong  necessity  exists.  I  pointed  this  out  in  1859,  but  it  is  not  a  fact 
sufficiently  recognized. 

Amputation  in  young  life  for  chronic  disease  is  most  successful,  being  three  times  more 
so  than  at  a  later  period,  one  only  in  every  seventeen  dying ;  amputation  for  accident  in- 
creases in  fatality  with  age  ;  and  amputations  of  expediency  are  as  dangerous  at  all  periods 
of  life  as  traumatic  amputations  are  in  the  aged. 
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Mr.  Cullender  has  also  well  shown  ('  St.  Barth.  Hosp.  Rep.,'  1869)  that  the  mortality 
of  amputations  is  much  alike,  whether  performed  in  country  hospitals,  in  country  private 
practice,  or  in  country  cases  in  London.  In  amputations  on  London  subjects,  as  in  the 
subjects  of  all  large  towns,  the  mortality  is  somewhat  higher. 

Dr.  Steele  has,  however,  gone  further,  and  proved  by  figures,  that  amputations  per- 
formed in  London  for  injury  on  country  patients  are,  as  a  rule,  more  favorable  than  when 
performed  in  town  cases,  the  difference  between  the  two  classes  being  far  less  marked  in 
amputation  for  disease  than  for  injury  (  Guy's  Hosp.  Rep.,'  1869-70). 

The  causes  of  death  after  amputation  are  as  follows,  taking  these  conclusions  from  my 
paper  on  the  subject  ('Med.-Chir.  Trans.,'  1859),  to  which  the  reader  must  be  referred 
for  further  detail.  Shock  and  exhaustion  claim  one-third  of  the  fatal  cases,  and  one- 
twelfth  of  all  amputations.  Pyaemia  was  the  cause  of  death  in  42  per  cent,  of  the  fatal 
cases,  and  in  one-tenth  of  all  amputations.  Secondary  hemorrhage  in  7  per  cent,  of  the 
fatal  cases,  or  1-|  per  cent,  of  the  whole  number.  Some  complication,  cerebral,  thoracic 
or  abdominal,  causes  death  in  about  4  per  cent,  of  all  cases.  Pyaemia  is  nearly  twice  as 
fatal  after  amputations  of  expediency  as  after  those  for  disease  or  primary  amputations, 
but  is  less  fatal  after  secondary  amputations  than  any  others.  In  amputation  of  the  leg  it 
is  twice  as  destructive  as  in  that  of  the  thigh,  the  larger  section  of  bone  being  the  more 
dangerous.  In  primary  amputation  of  the  leg,  it  is  more  fatal  than  when  performed  for 
disease. 

How  far  the  deaths  from  secondary  hemorrhage  will  be  diminished  when  the  practice 
of  torsion  of  arteries  is  more  general  remains  to  be  proved,  although  from  the  experience 
we  have  had  at  Guy's  Hospital  the  promise  of  a  better  result  is  very  great.  Up  to  the 
end  of  1874  we  have  had  200  consecutive  cases  of  amputations  of  the  thigh,  leg,  arm,  and 
forearm,  in  which  all  the  arteries  had  been  twisted  (110  of  them  having  been  of  the 
femoral  artery),  and  no  case  of  secondary  hemorrhage — indeed,  our  house-surgeons  never 
expect  to  be  called  to  cases  of  secondary  hemorrhage  now  that  torsion  is  the  general  prac- 
tice of  the  hospital. 

The  operation  of  amputation  may  be  called  for  on  account  of  some  incurable  disease  or 
incurable  injury.  When  performed  for  the  first  cause,  the  operation  has  been  described 
as  a  pathological  amputation,  when  for  the  second,  traumatic.  Both  classes  are  also  sub- 
divided, the  pathological  into  amputations  for  suppurative  disease  of  bones  and  joints — 
pure  pathological  amputation  ;  and  into  those  for  talipes,  tumors,  deformities,  &c — ampu- 
tations of  expediency. 

Traumatic  amputations  performed  during  the  first  twenty-four  hours  after  the  accident 
before  any  inflammatory  complications  have  set  in,  are  called  primary ;  the  term  secondary 
is  applied  to  the  same  class  of  cases  after  suppuration  has  appeared;  the  word  intermediate 
being  employed  to  designate  amputations  performed  twenty-four  hours  after  the  accident, 
but  before  suppuration  has  declared  itself.  This  distinction,  however,  is  not  a  satisfac- 
tory one. 

Some  statisticians  have  classed  the  secondary  amputations  with  the  pathological,  but 
this  practice  is  clearly  wrong. 

The  different  Modes  of  Amputation 

may  be  divided  into  three  great  classes — 1st,  the  circular  ;  2d,  the  flap  operation,  whether 
by  transfixion  or  cutting  from  without  inwards — Teale's  amputation  (consisting  of  one 
long  anterior  skin  and  muscular  flap,  and  short  posterior),  being  looked  upon  as  a  modifi- 
cation of  the  ordinary  flap  operation  ;  3d,  the  mixed  form  of  amputation — skin  flap,  and 
circular  cut  through  muscles — Carden's  operation  being  included  in  this  series.  Into  one 
or  other  of  these  classes  almost  every  form  of  amputation  may  be  brought,  although  prac- 
tically there  are  innumerable  modifications  of  each,  more  particularly  of  the  flap. 

The  old  circular,  as  already  described  (p.  962),  is  now  fairly  abandoned.  It  has  no 
advantages  over  the  more  modern  mixed  form  of  amputation,  and  will  not  take  the  place 
of  the  flap  where  the  latter  is  applicable.  In  small  limbs,  where  there  is  but  little  mus- 
cular tissue  and  a  single  bone  to  divide,  it  maybe  performed,  but  cannot  be  recommended. 
It  is  more  practised  abroad  than  in  this  country. 

[The  oval  method  is  one  used  for  disarticulations,  especially  at  the  metacarpo- 
phalangeal and  shoulder-joints.  It  is  described  as  resembling  a  circular  amputation  in 
which  The  cuff' of  skin  has  been  split  at  one  side,  and  the  angles  rounded  off.  The  scalpel 
is  entered  a  little  above  the  back  of  the  joint,  and  carried  down  around  one  side  and  up 
the  other  to  the  starting  point.    See  Fig.  708  under  amputations  of  fingers.] 
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The  flap  operation  doubtless  owes  its  popularity  as  much  to  Liston,  Lisfranc,  and 
Velpeau,  who  were  its  strong  supporters,  as  to  the  facility  with  which  it  is  performed,  and 
the  satisfactory  appearance  of  the  flaps  at  the  time  of  the  operation.  Before  anaesthetics 
were  introduced,  expedition  was  of  importance,  and  it  was  the  surgeon's  aim  to  remove  a 
limb  as  rapidly  as  possible.  "  The  surgeon  operating  by  the  watch  took  off  a  limb  by  the 
flap  operation  in  as  many  seconds  as  there  were  minutes  occupied  in  the  old  circular 
method." — Sir  W.  Fergusson.  Since  184C,  however,  when  anaesthesia  came  into  vogue, 
this  necessity  has  ceased  to  exist,  and  surgeons  have  been  led  away  more  from  the  flap 
operation  to  what  may  now  be  described  as  the  mixed. 

In  certain  parts,  however,  the  flap  operation  still  holds  its  ground,  and,  in  a  general 
sense  it  may  be  said,  that  in  operations  where  the  shafts  of  single  bones  or  some  joints  are 
involved,  it  is  the  best  method ;  while  in  some  localities,  as  at  the  shoulder  and  hip-joints, 
it  is  the  only  one  open  to  the  surgeon. 

The  objections  to  the  flap  operation  are  the  large  surface  that  is  exposed,  the  danger  of 
puncturing  or  slitting  the  main  artery  of  the  part,  the  inconvenience  of  bleeding,  the 
leaving  of  the  main  artery  and  nerves  in  one  of  the  flaps,  and  the  disadvantage  of  a  thick 
muscular  flap. 

The  flap  amputation  has,  however,  one  great  advantage,  and  that  is,  its  capability  of 
innumerable  modifications.  Thus,  both  flaps  may  be  made  by  transfixing — the  old  plan  ; 
both  may  be  made  by  cutting  from  without  inwards  ;  one  flap,  the  anterior,  may  be  made 
by  the  latter  method,  and  the  second  or  posterior,  by  transfixion  ;  or  lateral  flaps,  single 
or  double,  or  oval  flaps,  may  be  made. 

The  advantages  of  transfixing  the  flap  consist  in  the  rapidity  and  cleanliness  with  which 
the  section  of  the  muscles  and  deeper  parts  is  made  ;  its  disadvantages,  in  the  irregularity 
with  which  the  skin  is  too  often  divided  from  the  elastic  integuments  stretching  before 
the  knife.  By  the  plan  of  cutting  the  flap  from  without  inwards,  this  disadvantage  is, 
however,  neutralized,  while  an  extra  advantage  is  gained,  for  the  surgeon  can  often  cut  a 
longer  skin  than  muscular  flap,  which  in  large  limbs  is  a  matter  of  importance. 

In  some  amputations,  as  of  single  bones,  the  operation  may  be  performed  by  cutting  the 
anterior  flap  from  without  inwards,  and  the  posterior  by  transfixing.  In  the  arm  and 
thigh,  when  I  select  the  flap  amputation,  this  method  is  that  which  I  usually  adopt.  In 
cutting  the  flap  by  transfixion,  particularly  in  the  thigh,  the  surgeon  should  always 
support  it  with  his  left  hand,  and,  when  a  sufficient  flap  has  been  made,  cut  sharply  out- 
wards (Fig.  694). 

Sir  W.  Fergusson  says,  with  respect  to  the  flap  operation,  "  if,  in  transfixing,  the  flaps 
be  made  purposely*  short,  and  then,  retraction  being  made,  the  knife  be  carried  round  the 
exposed  tissues  which  cover  the  bone,  a  cone  will  be  formed  resembling  that  in  the  ordi- 
nary circular  operation,  and  thus  by  a  combination,  a  compromise  of  the  two  methods 
(the  circular  and  the  flap),  a  covering  to  the  end  of  the  bone,  in  other  words  a  stump,  will 
be  left  superior,  in  my  estimation,  to  any  other,"  "  though,"  he  adds,  "  that  cutting  from 
without  inwards  is  in  many  instances  followed  by  the  best  results."  (Lect.  on  Prog,  of 
Surg.,  1867.) 

Besides  these  recognized  forms  of  amputation,  many  others  are  performed,  the  surgeon 
having  too  often  "  to  cut  the  flap  according  to  the  tissues,"  particularly  in  cases  of  injury. 
He  has  to  utilize  what  skin  there  is  left  uninjured  in  order  to  prevent  the  necessity  of  am- 
putating higher  up  ;  it  may  be  that  one  external  or  internal  flap  can  be  made,  one  anterior 
or  posterior — in  fact,  any  form  or  combination  of  flaps  the  surgeon  may  be  called  upon  to 
make  to  carry  out  the  object  he  has  in  hand,  viz.,  the  removal  of  the  part  that  must  be 
removed  and  no  more,  with  the  least  sacrifice  of  parts.  Indeed,  as  already  stated,  under 
rare  circumstances,  an  amputation  may  be  best  performed  without  flaps,  or  with  poor  ones, 
it  being  a  safer,  and,  I  believe,  a  sounder  practice  to  take  off  a  part  that  must  be  removed 
to  save  life,  immediately  above  the  seat  of  injury,  even  with  bad,  poor,  or  no  flaps,  than 
for  the  sake  of  making  flaps  that  may  slough,  to  amputate  higher  up,  possibly  with  the 
sacrifice  of  a  joint,  and  by  so  doing  to  incur  an  unnecessary  danger  to  the  life  we  are 
operating  to  save,  Petit's  fundamental  rule  being  far  from  true,  that  "  as  little  of  the  flesh 
should  be  cut  away  as  possible,  but  the  more  the  bone  is  removed  the  better."  ('  Traite 
des  Malad.  Chir.,'  torn  iii,  p.  250.)  [As  an  illustration  of  this  principle  the  surgeon  may, 
in  amputations  of  the  hand,  dissect  the  skin  from  crushed  fingers,  and  make  it  serve  to 
cover  the  carpal  or  metacarpal  bones.] 

As  a  variety  of  the  antero-posterior  flaps  the  surgeon  may  at  times,  by  transfixion, 
make  the  posterior  one  first,  and  then  taking  between  his  fingers  and  thumb  ail  the  soft 
parts  not  included  in  the  posterior  flap,  complete  the  operation  either  by  passing  the  end 
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of  the  knife  beneath  these  tissues  and  cutting  outwards,  or  by  cutting  from  without 
inwards,  as  in  the  former  case.  This  plan  is  most  expeditious,  and  was  one  generally 
adopted  by  the  late  Mr.  Morgan,  of  Guy's. 

In  some  cases,  two  lateral  flaps  may  be  made  by  either  transfixion  or  cutting  from  with- 
out inwards. 

The  Flap  Operation. 

The  surgeon  having  decided  upon  the  operation,  and  obtained  the  consent  of  the  patient 
or  of  his  friends  to  its  performance,  should  see,  unless  time  presses,  that  any  fecal  accu- 
mulation is  removed  by  either  a  mild  aperient  or  an  enema  administered  thirty-six  hours 
beforehand,  and  that  as  good  a  meal  as  the  patient  can  take  be  given  four  or  five  hours 
before  the  time  fixed  for  the  operation.  The  meal  should  be  of  meat,  where  possible, 
with  some  stimulant,  or,  when  solids  are  not  acceptable,  of  a  mixture  of  milk,  egg,  and 
brandy;  for,  assuming  that  chloroform  or  some  anaesthetic  is  to  be  administered,  it  is 
essential,  to  guard  against  sickness,  and  to  have  the  process  of  digestion  fairly  completed 
beforehand,  since  vomiting  is  more  prone  to  take  place  with  a  full  than  an  empty  stomach. 
The  part  to  be  operated  upon  should  be  well  washed  previously,  and,  when  much  hair  is 
present,  also  shaved  before  the  patient  is  placed  upon  the  operating  table. 

All  instruments  and  dressing  appliances  should  be  arranged  out  of  the  patient's  sight 
before  the  time  of  the  operation,  and  a  sufficient  number  of  assistants  provided  and  special 
duties  allotted  to  them. 

Thus,  on  one  tray  there  should  be  a  tourniquet  or  elastic  bandage  to  prevent  hemorrhage, 
and  good  torsion  forceps  to  twist,  or  ligatures  to  tie  the  vessels  ;  amputating  knives  of 
sufficient  length  and  size,  with  a  bistoury  or  catlin  to  divide  the  soft  parts,  and  saw  and 
bone  forceps  for  the  treatment  of  the  bone  ;  a  tenaculum  should  likewise  be  at  hand  to 
take  up  vessels  that  have  retracted;  there  should  be  also  a  pair  of  scissors,  and  a  linen 
retractor.  The  torsion  forceps  I  employ  (Fig.  138)  are  as  good  for  taking  up  an  artery 
to  tie  as  for  twisting. 

On  a  second  tray  every  appliance  for  the  dressing  of  a  stump  should  be  arranged,  such 
as  suture  needles  armed  with  waxed  silk,  wire,  or  carbolized  catgut;  strapping  cut  into 
sufficient  lengths  and  breadths  ;  lint  for  pads. or  dressings,  and  splints  when  applicable  ;  a 
can  for  hot  water  to  heat  the  strapping  should  not  be  omitted ;  hot  and  cold  water  in 
abundance,  clean  sponges  supplied  by  the  surgeon,  well  washed  in  iodine  water  and 
squeezed  dry,  and  soft  towels  so  arranged  as  to  be  always  at  the  surgeon's  command 
during  the  operation,  must  be  provided. 

With  respect  to  assistants,  one  to  give  the  anaesthetic  is  a  necessity,  and,  when  possible, 
he  should  be  an  expert  to  whom  the  surgeon  can  resign  his  patient  with  confidence,  as  it 
is  trying  and  somewhat  risky  for  the  operator  when  otherwise  engaged,  to  have  an  eye  to 
the  anaesthetist.  A  second  is  wanted  to  hold  the  limb  above  and  to  command  the  artery 
of  the  limb  to  be  amputated ;  a  third  to  hold  the  limb  below  till  it  is  removed,  and  subse- 
quently, to  sponge  and  help  to  twist  or  tie  the  vessels  ;  while  a  fourth  is  of  essential  service 
in  amputation  of  the  thigh  and  leg  to  hand  the  instruments,  sponge,  or  to  do  what  may  be 
required,  &c.    They  should  be  placed  as  shown  in  Fig.  693. 

The  nurse  should  be  near  to  take  away  and  clean  all  sponges  as  they  are  used,  and  to 
replace  them  with  others,  squeezed  quite  dry. 

When  the  operation  has  to  be  performed  by  daylight  the  table  should  be  placed  where  the 
best  light  can  be  obtained,  and  when  by  candle-light,  sufficient  provision  must  be  made.  A 
good  operating  lamp  is  of  great  use,  as  well  as  a  hand-glass  to  throw  light  upon  any  one  part. 

The  operating  table  should  be  narrow  and  steady,  a  kitchen  table  with  flaps  being  the 
best,  and  is  always  available.    In  hospitals,  there  ought  always  to  be  a  special  table. 

In  amputation  of  the  upper  extremity  the  patient  should  be  brought  well  to  the  side  of 
the  table,  and  in  amputations  of  the  lower  extremity  well  downwards,  the  opposite  limb 
being  secured  by  a  turn  of  a  bandage  or  strap  to  the  leg  of  the  table. 

In  amputating,  the  surgeon  should  always  stand  on  the  ri<jht-hand  side  of  the  part  to 
be  amputated,  in  order  to  keep  during  the  operation  full  control  with  his  left  hand  of  the 
flaps,  and  possibly,  of  the  main  arteries,  and  afterwards  of  the  stump.  He  should,  more- 
over, see  that  the  tourniquet  is  so  fixed  as  to  control  the  vessel  when  tightened,  which 
should  on  no  account  be  done  until  the  operation  is  about  to  be  commenced.  The  limb 
to  be  amputated  should  be  emptied  of  its  venous  blood  before  fixing  the  tourniquet,  by 
raising  its  end  for  one  or  two  minutes  and  smoothing  with  pressure  the  veins  from  below 
upwards  with  the  hand.  The  limb  should  then  be  constricted  high  up  by  a  tourniquet, 
or  Esmarch's  elastic  bandage.    [The  Esmarch  elastic  bandage,  if  used,  is  applied  firmly 
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around  the  limb  by  spiral  turns  from  the  distal  extremity  up  towards  the  trunk.  Then 
the  elastic  tourniquet  or  band  is  applied  so  as  to  shut  off  the  blood  current  in  the  artery, 
and  the  bandage,  previously  used  to  press  the  blood  up  from  the  limb,  is  removed.] 

In  the  flap  operation  now  being  considered  (and  for  the  sake  of  illustration  I  will  sup- 
pose it  to  be  a  thigh)  the  surgeon  should  mark  out  with  his  eye  the  point  at  which  he 
proposes  to  divide  the  bone,  and,  with  his  thumb  on  one  side  of  the  limb,  and  lingers  on 
the  other,  grasp  it  at  a  spot  corresponding  to  the  base  of  the  anterior  flap  he  is  about  to 
make,  cutting  from  without  inwards,  taking  care  that  the  base  of  this  flap  is  at  least  an 
inch  lower  down  than  the  point  at  which  the  bone  is  to  be  divided.  The  anterior  flap, 
which  should  be  cut  first  and  of  skin,  ought  to  be  as  long  as  the  soft  parts  below  will 
allow,  and  large  enough  to  cover  half  the  stump,  or  rather  more  than  half  the  diameter  of 

Fig.  G93. 


Surgeon  and  his  assistants  arranged  for  an  amputation. 


the  limb,  but  when  possible,  it  may  be  longer,  since  it  is  now  generally  admitted  that  the 
long  anterior  flap  forms  the  best  stump.  The  skin  flap  should  be  broad  and  cut  square, 
with  the  angles  rounded  off,  but  not  pointed.  The  muscles  should  then  be  divided  down 
to  the  bone  with  a  clean  cut  of  the  knife  made  from  heel  to  point,  and  reflected  with  the 

skin  flap.    The  anterior  flap  having  thus  been 
Fig.  694.  made,  the  point  of  the  knife  ought  then  to 

be  passed  through  the  wound  beneath  the 
bone,  and  the  limb  so  transfixed  as  to  include 
all  the  tissues  that  remained  undivided.  The 
knife  should  then  be  made  to  run  downwards 
parallel  to  the  bone,  far  enough  to  make  a 
flap  of  the  required  length,  and  then  turned 
backwards,  the  downward  cut  being  made 
sharply  (Fig.  694). 

The  surgeon  during  this  stage  of  the  opera- 
tion should  support  with  his  left  hand  the 
under  surface  of  the  posterior  flap.  When 
the  anterior  flap  has  been  only  made  of  suffi- 
cient length  to  cover  half  the  face  of  the 
stump,  the  posterior  must  be  cut  long  to  allow 
the  two  to  meet.  When  the  anterior  flap 
has  been  a  long  one,  two-thirds  of  the  length 
required  to  cover  the  stump,  the  posterior 
flap  need  only  be  half  the  length  of  the  anterior.  Long  flaps  always  yield  the  most 
satisfactory  results. 

When  the  flaps  have  been  made,  they  should  be  carefully  held  away  from  the  bone, 
which  is  to  be  bared  upwards  for  about  an  inch  above  their  base  where  it  is  to  be  divided, 
and  two  periosteal  flaps  cut  and  pressed  upwards.    The  soft  parts  ought  to  be  carefully 
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held  away  from  the  bone  to  escape  injury,  and  for  this  purpose,  the  linen  retractor  is  of 
great  value.  The  saw  must  then  be  applied,  the  bow  saw  (Fig.  693)  being  probably  bet- 
ter than  the  flat.  It  should  be  used  from  heel  to  end  with  a  firm,  decided,  yet  free  move- 
ment ;  too  much  pressure  upon  it  being  likely  to  cause  splintering  of  the  bone.  During 
these  steps  of  the  operation,  the  assistant  who  holds  the  limb  must  be  careful  neither  to 
elevate  nor  to  depress  it,  for  he  will  cause  by  the  former  act  the  surgeon's  saw  to  become 
locked,  and  by  the  latter,  splintering  of  the  lower  border  of  the  bone.  The  best  plan  for 
the  assistant  to  adopt  is  to  apply  extension  to  the  limb  in  the  axis  of  the  bone  to  be 
divided,  as  if  to  draw  the  patient  downwards,  though  not  with  sufficient  force  to  etfect 
this  result. 

When  any  splintering  of  the  bone  has  taken  place,  the  rough  margin  ought  to  be 
carefully  smoothed  down  with  the  cutting  forceps,  care  being  observed  not  to  tear  away 
the  periosteum. 

Dr.  McGill,  of  the  United  States  Army,  has  suggested  the  propriety  of  making  the 
periosteal  flaps  as  described  above  to  cover  in  the  end  of  the  divided  bone  in  amputation, 
and  gives  three  cases  in  which  this  was  done  with  excellent  effect  (Circ.  No.  3).  I  have 
adopted  the  plan  on  many  occasions  with  satisfactory  results ;  in  some  cases  the  end  of 
the  divided  femur  being  capped  with  a  mass  of  new  bone. 

The  bone  being  sawn  through,  the  stump  is  to  be  raised  and  the  main  artery  at  once 
seized  ;  the  vessel  should  be  drawn  out  of  its  sheath,  firmly  held  with  forceps  (Fig.  138), 
and  sharply  twisted  sufficiently  often  for  the  surgeon  to  feel  that  resistance  has  gone. 
The  end  ought  not  to  be  twisted  off.  The  smaller  arteries  should  be  treated  in  the  same 
way,  it  possibly  being  the  best  practice  to  twist  off  the  ends  of  the  small  muscular  and 
cutaneous  branches. 

When  ligatures  are  preferred,  they  may  be  used,  the  carbolized  catgut  probably  being 
the  best. 

As  soon  as  the  chief  vessels  have  been  secured,  the  tourniquet  should  be  taken  away 
and  the  stump  elevated  to  assist  the  venous  circulation,  the  assistant  being  ready  with  his 
finger  to  compress  the  main  artery  of  the  limb  if  any  vessel  remain  unsecured.  Any 
nerve  trunks  that  have  been  cut  long  in  the  flaps  should  be  removed  to  a  level  with  the 
bone.  A  stream  of  iodine  water  may  then  be  made  to  pass  over  the  end  of  the  stump  to 
cleanse  it  of  all  blood  and  check  capillary  bleeding,  and  the  surface  dried  with  a  soft 
towel,  the  surgeon  satisfying  himself  that,  the  vessels  are  all  safely  secured.  [Sponges 
wet  with  hot  water  will  be  found  serviceable  in  stopping  capillary  oozing.]  The  edges  of 
the  flaps  may  then  be  adjusted  and  kept  in  apposition  by  sutures,  which  must  not  be  put 
in  too  closely,  but  inserted  about  half  an  inch  from  the  margin  of  the  wound,  and  made 
to  perforate  the  skin  and  fat  obliquely  to  the  free  border  of  the  flap ;  the  most  dependent 
corner  of  the  wound  should  be  left  open  for  the  introduction  of  a  drainage-tube.  [It  is 
a  good  plan  to  insert  the  end  of  a  syringe  into  the  opening  left  for  the  drainage-tube,  and 
wash  out  all  blood  clots  and  bone  dust  by  a  stream  of  carbolized  water  ;  the  drainage-tube 
may  then  be  inserted  and  the  stump  dressed.] 

A  posterior  splint  ought  then  to  be  fixed  on  the  stump  (Fig.  690),  with  pads  of  lint  or 
sponge  to  maintain  steady  pressure  upon  the  base  of  the  flaps,  though  not  on  the  wound, 


Fig.  695.  Fig.  696. 


Thigh  stump,  with  splint.  Thigh  stump,  with  splint  for  extension. 


and  a  piece  of  dry  lint  or  gauze,  through  which  a  hole  has  been  cut  for  the  end  of  the 
drainage-tube,  is  to  be  applied  to  the  surface  of  the  wound. 

Cot  ton-wool  should  then  be  bound  over  the  stump,  or  a  good  large  sponge,  either  of 
these  materials  forming  a  firm  elastic  compress  which  keeps  the  flaps  well  in  apposition, 
and  checks  bleeding,  due  care  being  taken  to  keep  the  end  of  the  drainage-tube  exposed. 
To  seal  a  wound  completely,  and  not  to  leave  a  drainage  opening  must  always  be  regarded 
as  bad  practice.  With  well-adjusted  flaps,  good  drainage,  and  rest,  as  secured  by  the 
application  of  a  splint,  most  stumps  may  be  expected  to  do  well. 
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The  stump  may  be  raised,  as  in  Fig.  695,  for  the  first  day  after  the  operation,  bul  sub- 
sequently placed  in  a  horizontal  position.    It  should  not  be  dressed  for  three  or  four  days 

unless  it  becomes  uncomfortable  or  the  dis- 
Fig.  697.  charge  offensive,  for  the  less  the  parts  are 

disturbed  during  the  early  days  the  better, 
repair  going  on  much  more  satisfactorily 
when  left  alone  than  when  the  dressings  are 
too  frequently  changed.  To  dress  a  stump, 
the  trough,  water-can,  and  tube,  as  illus- 
trated in  Fig.  G97,  are  to  be  recommended. 

When  anything  like  retraction  of  the  flaps 
exists,  extension  may  be  applied  by  means 
of  a  splint  of  perforated  zinc,  as  seen  in  Fig. 


696. 

Before  chloroform  was  introduced,  it  was 
the  late  Mr.  Aston  Key's  practice,  as  well 
as  Mr.  Syme's,  to  leave  the  stump  open  for 
a  few  hours  before  its  flaps  were  brought 
together,  and  doubtless  the  measure  was 
good,  for  in  that  time  every  bleeding  vessel 
showed  itself,  and  the  surface  of  the  wound 
became  glazed,  and,  therefore,  good  for  re- 


Trough  and  water-can  for  dressing  stump.  pair  ;  but,  since  anaesthetics  have  been  in 

use,  this  practice  has  fallen  into  desuetude, 
for  the  pain  in  the  second  dressing  is  always  severe,  and  to  give  one  [an  anaesthetic]  for 
the  purpose  would  be  unadvisable. 

The  stitches  may  be  taken  away  on  the  third  or  fourth  day,  when  the  parts  should  be 
supported  by  strapping  if  they  gape,  or  if  union  is  not  solid  ;  water  or  other  dressing  to 
the  wound  being  then  all  that  is  required.  Of  late  years  I  have  used  with  advantage 
terebene  mixed  with  olive  oil,  1  part  to  3. 

Prof.  Humphry,  of  Cambridge,  many  years  ago,  was  so  impressed  with  the  evil  attend- 
ing the  retention  of  serum  or  other  fluids  after  amputation,  that  he  was  led  to  dispense 
with  dressings  altogether.  He  left  the  wound  exposed,  and  allowed  a  scab  to  form  over 
its  surface.  This  practice  has  been  followed  by  Dr.  J.  Wood,  of  New  York,  and  other 
good  surgeons  since  ;  and,  although  to  my  mind,  it  is  not  so  satisfactory  as  pressure  ap- 
plied to  the  base  of  the  stump,  a  free  opening  at  its  surface  for  drainage,  perfect  rest  as 
enforced  by  use  of  a  splint,  and  gentle  support  given  to  the  whole  by  cotton-wool,  it  is  de- 
cidedly superior  to  the  plan  of  covering  the  whole  up  with  strapping  and  allowing  no  out- 
let for  the  escape  of  serum  or  other  pent-up  fluid.  No  one  denies  the  evil  influence  of 
such  fluids — -first,  in  causing  pain  by  the  tension  of  the  distended  parts ;  and  secondly, 
by  incurring  the  risk  of  their  decomposition,  and  subsequently  of  septicaemia. 

In  recent  times,  however,  theories  have  sprung  up  which  have  originated  new  practices, 
and  the  most  important  is  that  on  which  the  so-called  antiseptic  treatment  of  wounds  is 
based.  Lister  is  its  chief  advocate,  and  under  the  influence  of  his  great  authority  it  has 
established  a  position  which  deserves  attention.  The  theory  upon  which  the  practice  is 
based  is  one  thing,  but  the  practice  is  another. 

At  present,  the  germ  theory  is  not  established,  although  the  practice  based  upon  it  has 
taken  a  hold  on  the  professional  mind  in  this  and  other  countries,  and  has  so  much  success 
to  boast  of,  that  its  value,  under  certain  conditions,  cannot  be  disputed.  How  much  of 
this  success  is  due  to  the  care  observed  by  the  surgeon  who  dresses  the  wound,  and  the 
close  personal  attention  which  any  case  so  treated  necessarily  receives,  and  how  much  it 
depends  upon  the  means  employed  for  placing  a  wound  as  much  as  possible  under  the  con- 
ditions of  a  subcutaneous  injury  is  not  yet  determined.  1  am  disposed  to  think  that  this 
latter  point  is  the  more  important,  and  that  where  the  conditions  can  be  fulfilled,  the 
practice  is  to  be  recommended.  The  theory  on  which  this  practice  is  based,  which  I  give 
in  Lister's  own  words,  is  founded  upon  the  labors  of  Pasteur,  who  believed  he  had  proved 
"  that  putrefaction  is  not  occasioned  by  the  chemical  action  of  oxygen  or  any  other  gas, 
but  is  a  species  of  fermentation  analogous  to  that  of  sugar  under  the  influence  of  the  grow- 
ing yeast  plant,  being  brought  about  by  the  development  of  microscopical  organisms,  the 
germs  of  which,  from  their  extreme  minuteness,  float  in  abundance  in  the  air  as  constitu- 
ents of  its  dust.  This  being  once  clearly  understood,  it  is  plain  that  putrefaction  in  wounds 
may  be  avoided  without  excluding  the  air  by  dressing  them  with  some  agent  capable  of 


ANTISEPTIC  DRESSINGS. 


971 


destroying  the  vitality  of  the  atmospheric  organisms,  provided  that  it  does  not  act  with 
too  great  violence  upon  the  human  tissues.  .  .  .  Carbolic  acid,"  adds  Lister,  "  happened 
to  be  the  first  agent  that  I  employed  on  this  principle,  and  it  still  appears  to  be  the  most 
convenient  for  the  purpose  ;  it  also  has  the  advantage  of  being  a  local  anaesthetic." 

"  In  dealing  with  an  accidental  wound  it  is  necessary  first  to  kill  any  septic  organisms 
introduced  into  it  from  the  air  or  from  contact  with  foreign  bodies,  and  this  is  done  by 
washing  the  cut  surface  thoroughly  with  a  saturated  watery  solution  (one  of  the  acid  to 
twenty  of  water)  ;  but  even  this  is  felt  to  be  a  somewhat  uncertain  process,  because  some 
mischievous  particle,  lurking  in  some  interstice  among  the  tissues,  may  possibly  elude  the 
action  of  the  lotion,  and  subsequently  propagate  its  kind  and  spread  putrefactive  fermen- 
tation throughout  the  wound.  For  it  is  important  to  bear  in  mind  that  the  acid  applied 
to  the  interior  has  no  persistent  antiseptic  effect,  but  is  speedily  dissipated,  being  partly 
washed  away  by  the  discharge  and  partly  absorbed  into  the  circulation.  When,  however, 
the  wound  is  made  by  the  surgeon  himself  on  a  previously  unbroken  integument  (as  in 
amputation)  he  has  it  in  his  power  to  prevent  putrefactive  organisms  from  ever  entering 
it  alive  by  operating  in  an  antiseptic  atmosphere,  in  the  form  of  a  cloud  of  spray  imbued 
with  the  acid.  Richardson's  spray  apparatus,  as  suggested  for  ether,  with  a  solution  of 
acid  one  to  forty,  answering  every  purpose,  while  the  sponges  are  rendered  harmless  by 
wringing  them  out  of  a  watery  solution,  the  fingers  of  the  surgeon  and  his  assistant  hav- 
ing been  dipped  in  the  same,  and  the  saw  and  other  instruments  smeared  with  oil  contain- 
ing a  tenth  part  of  the  agent.  The  wound  must  be  covered  with  a  cloth  dipped  in  the 
lotion  during  any  periods  of  suspension  of  the  spray,  which  should,  with  such  exceptions, 
be  continued  throughout  the  entire  process,  including  the  securing  of  the  vessels  and  the 
introduction  of  the  stitches." — Lister.  "  For  cases  of  compound  fracture  seen  for  the  first 
time  several  hours  after  the  accident  I  use  a  solution  of  one  part  of  carbolic  acid  in  five 
of  spirit  of  wine,  introducing  it  by  means  of  a  catheter  and  syringe." — Lister,  '  Lancet,' 
March  13th,  1875. 

Lister  further  advises  the  use  of  catgut  ligatures  or  sutures,  prepared  by  steeping  them 
for  about  two  months  in  an  emulsion  made  by  mixing  one  part  of  crystallized  carbolic 
acid,  deliquesced  by  means  of  water  with  five  parts  of  olive  oil,  this  emulsion  being  kept 
in  ajar  with  a  perforated  diaphragm  supported  a  little  from  the  bottom  of  the  jar,  in  order 
that  the  gut  may  rest  upon  it  in  the  oil,  the  water  subsiding.  He  says  it  is  as  safe  as  any 
ligature,  superior  to  wire,  and  does  not  act  as  a  foreign  body  in  the  wound,  the  ends  being 
absorbed.  He  has  never  known  secondary  hemorrhage  to  follow  its  use.  During  the  in- 
sertion of  the  sutures,  the  spray  is  to  be  employed. 

"  At  the  completion  of  the  operation  it  remains  to  carry  out  the  other  division  of  the 
antiseptic  treatment,  viz.,  to  apply  such  an  external  dressing  as  shall  securely  guard  for 
the  future  against  the  penetration  of  septic  fermentations  from  without. 

"  For  this  purpose  the  most  convenient  material  I  have  yet  arrived  at  is  the  antiseptic 
gauze,  made  by  impregnating  a  cotton  cloth  of  open  texture  with  a  mixture  of  carbolic 
acid  one  part,  resin  five  parts,  paraffin  seven  parts  in  which  the  resin  serves  as  a  vehicle 
for  the  acid,  while  paraffin  is  added  to  prevent  inconvenient  adhesiveness." 

This  dressing,  while  it  absorbs  discharge,  holds  the  antiseptic  securely  lodged  in  its 
fibres,  where  it  is  retained  by  the  insoluble  resin,  audit  is  to  this  circumstance  that  it  owes 
its  superiority  over  most  other  porous  applications.  It  is  wrapped  round  the  stump  in 
about  eight  layers,  and  during  the  first  few  days,  while  there  is  a  copious  effusion  of  serum, 
it  is  well  to  surround  it  with  some  impermeable  tissue  to  prevent  the  discharge  from  pass- 
ing directly  outwards,  and  to  compel  it  to  travel  along  the  whole  extent  of  the  antiseptic 
investment  which  should  reach  several  inches  up  the  stump.  The  most  durable  and  reli- 
able is  a  fine  cotton  cloth,  with  a  thin  layer  of  caoutchouc  on  one  side,  known  in  the  shops 
as  hat  lining.  The  gauze  is  also  extremely  useful  in  the  form  of  antiseptic  bandages, 
whether  to  check  a  tendency  to  retraction  of  the  soft  parts  of  a  stump,  or,  for  securing 
and  completing  a  dressing.  If  strapping  is  required,  common  adhesive  plaster  may  be 
rendered  antiseptic  by  dipping  it  for  a  second  or  two  in  a  watery  solution  of  the  acid ; 
and  it  is  most  convenient  to  have  the  lotion  hot,  so  that  the  strap  is  warmed  at  the  same 
time  by  its  immersion.  It  can  then  be  applied  effectively  under  the  spray,  which  should 
always  be  used  in  changing  the  dressings  of  a  stump,  till  the  wound  has  become  superfi- 
cial. The  antiseptic  atmosphere  not  only  affords  perfect  security  against  the  introduction 
of  mischief,  which  it  would  otherwise  be  extremely  difficult  to  avoid,  but  has  the  great 
advantage  of  permitting  free  inspection  and  manipulation  of  the  stump.  When  the  spray 
is  intermitted,  the  wound  must  be  covered  with  a  guard  of  rag  dipped  in  the  lotion. 
The  ends  of  the  adhesive  straps  should  be  overlapped  by  the  gauze,  to  prevent  them  from 
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subsequently  conducting  putrefaction  inwards.  While  discharge  is  free,  the  dressings 
should  be  changed  daily;  but  as  it  diminishes,  the  intervals  may  be  increased,  till  when 
there  are  merely  a  few  minims  in  twenty -four  hours  the  gauze  may  be  left  undisturbed  for 
a  week  together." 

"  Besides  these  antiseptic  precautions,  there  are  two  other  points  essential  to  bear  in 
mind  in  carrying  out  the  treatment,  viz.,  to  provide  for  the  due  escape  of  serum,  and  to 
protect  healing  parts  from  the  irritating  influence  of  the  antiseptic  gauze.  For  the  first 
purpose,  I  have  found  it  convenient  to  lay  in  the  wound  a  strip  of  lint  soaked  with  an  oily 
solution  of  carbolic  acid  (1  to  10),  one  end  hanging  out  as  a  drainer,  this  being  removed 
on  the  second  day  of  the  operation  under  the  spray.  For  the  second  purpose  it  is  neces- 
sary to  protect  the  cicatrizing  part  by  interposing  between  it  and  the  gauze  a  layer  of  oil- 
silk  coated  on  both  sides  with  copal  varnish,  and  afterwards  brushed  over  with  dextrine 
to  enable  it  to  become  uniformly  moistened  when  dipped  into  a  watery  solution.  It  is 
thus  immersed  just  before  being  laid  upon  the  wound,  the  dressing  of  the  wound  consisting 
of  an  antiseptic  to  keep  out  putrefaction,  and  an  unstimulating  protective  to  exclude  the 
antiseptic."  "  For  lubricating  instruments  introduced  into  the  bladder,  I  use  a  solution 
of  carbolic  acid  in  olive  oil,  1  part  to  20."  Lister  uses  also  boracic  acid  in  solution,  or  as 
lint  or  ointment. 

"This  practice,"  writes  Lister,  "will  be  found  by  no  means  difficult  or  complicated. 
It  requires  no  special  skill,  and  the  care  which  it  is  essential  to  take  soon  becomes  habitual 
and  instructive,  and  in  the  aggregate  saves  the  surgeon  a  great  deal  of  time,  besides 
relieving  him  of  a  load  of  anxiety.  For  when  a  few  days  have  passed  without  putrefac- 
tion, the  dressings  may  be  left  unchanged  for  several  days  together,  while  at  the  same 
time  the  patient  is  felt  to  be  absolutely  secure  against  the  various  risks  of  pyaemia,  erysipe- 
las, hospital  gangrene,  necrosis,  osteo-myelitis,  or  exhaustion  from  profuse  suppuration." 

"Surely,"  he  adds,  "these  are  advantages  well  worthy  of  our  best  efforts  to  attain 
them,"  and  in  this  I  cordially  agree;  but  more  experience  is  wanted  before  these  advan- 
tages that  Lister  claims  for  it  are  established.  I  am  no  convert  as  yet  to  the  theory  on 
which  it  is  based,  nor  to  the  great  value  of  the  special  practice  based  upon  it;  neither  is 
yet  proved,  and  it  is  much  to  be  regretted  that  the  originator  of  the  system  should  not 
have  listened  to  the  repeated  requests  of  surgeons  to  publish  the  results  of  his  practice  as 
a  whole,  since  it  can  be  by  such  alone  that  the  value  of  the  method  is  to  be  estimated. 
The  publication  of  isolated  cases,  however  good,  proves  nothing,  whereas  the  withholding 
of  the  whole  suggests  much.  In  Germany  and  in  this  country,  the  practice  has  made 
good  progress,  but  it  has  suffered  a  little  at  the  hands  of  its  friends,  for,  when  a  German 
surgeon,  in  advocating  a  certain  operation,  states  that  "  the  justification  of  operations  like 
these  undoubtedly  depends  entirely  on  the  possibility  of  guaranteeing  a  successful  termi- 
nation," and  expresses  his  opinion  that  "we  [the  adopters  of  the  antiseptic  method]  are 
not  assuming  too  much  in  saying,  that  we  have  by  degrees  obtained  sufficient  practice  and 
experience  in  the  antiseptic  treatment  of  wounds  to  be  really  able  to  pronounce  such  a 
result  with  certainty"  ('Edin.  Med.  Jour.,'  March,  1875),  surgeons  of  a  cooler  tempera- 
ment, who  are  not  disciples  of  Lister's  school,  are  startled;  but,  when  they  find  such  a 
cautious  surgeon  as  Lister  endorsing  the  observations,  and  adding  to  them,  by  saying  that 
the  passage  I  have  quoted  and  he  italicized  "breathes  the  true  spirit  of  earnest  scientific 
surgery,  and  is  remarkable  for  the  modesty  as  for  the  confidence  of  its  tone,"  surprise  is 
exchanged  for  another  feeling. 

As  an  observer,  who  has  no  prejudice  for  or  against  the  practice,  I  confess  that  I  can 
neither  recognize  the  modesty  of  the  assertion  nor  the  true  spirit  of  scientific  surgery  it 
breathes;  I  can  see  in  it  the  spirit  of  the  advocate  and  the  enthusiast,  but  not  the  calm 
mind  of  the  judicial  surgeon. 

Surgery,  however,  is  unquestionably  indebted  to  Mr.  Lister  for  the  introduction  of  his 
system,  since  it  has  proved  that  closer  personal  attention  to  cases,  and  the  observance  of 
what  were  regarded  as  little  things,  are  of  great  importance;  but  our  knowledge  of  nature's 
processes  of  repair,  although  great,  is  not  enough  to  justify  any  surgeon  in  guaranteeing 
any  special  result  even  in  the  simplest  case ;  and  the  antiseptic  treatment  is  not  of  such 
proved  superiority  as  to  justify  any  surgeon  in  claiming  a  control  over  its  results,  for  that 
is  what  the  power  of  guaranteeing  means. 

I  have  given  the  practice  in  the  words  of  the  distinguished  originator,  feeling  that  if  it 
had  no  other  influence  to  back  it  than  Professor  Lister's  name  and  authority  it  ought  to 
have  a  fair  trial  and  be  honestly  tested. 

The  system  may  be  good,  and  if  so,  will  find  its  place  in  surgery,  but  over-confidence 
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in  its  power  will  not  help  it.    Like  others,  it  will  have  to  be  judged  by  the  true  spirit  of 
scientific  surgery,  and  by  that  alone;  but  first  let  us  have  the  facts. 
Teale's  amputation,  a  modification  of  the  skin  and  muscular  flap — 

This  was  introduced  "to  procure  a  more  useful  stump,  and  in  the  hope  of  somewhat 
diminishing  the  mortality  of  the  operation.  It  is  proposed  to  amputate  by  a  long  and 
a  short  rectangular  flap,  the  long  flap  folding  over  the  end  of  the  bone  being  formed 
of  parts  generally  devoid  of  large  bloodvessels  and  nerves,  whilst  those  important 
structures  are  contained  in  the  short  flap.  The 
size  of  the  long  flap  is  determined  by  the  circum- 
ference of  the  limb  at  the  place  of  amputation, 
its  length  and  its  breadth  being  each  equal  to 
half  the  circumference.  The  long  flap  is,  there- 
fore, a  perfect  square,  and  is  long  enough  to  fall 
easily  over  the  end  of  the  bone.  In  selecting 
the  structures  for  its  formation,  such  parts  must 
be  taken  as  do  not  contain  the  larger  blood ve.->e!s 
and  nerves.  A  flap  so  formed  will  be,  for  the 
most  part,  anterior  in  position,  as  far  as  regards 
the  general  aspect  of  the  body,  but  superior 
when  the  patient  is  in  the  recumbent  position,  as 
during  the  after-treatment.  The  short  flap,  con- 
taining the  chief  vessels  and  nerves,  is,  in  length, 
one-fourth  of  the  other  (Fig.  G98).  The  flaps 
being  formed,  the  bone  sawn,  and  the  arteries 
tied  or  twisted,  the  long  flap  is  folded  over  the  end  of  the  bone,  and  each  of  its  free  angles 
fixed  by  a  suture  to  the  corresponding  free  angle  of  the  short  flap.  One  or  two  more 
sutures  may  be  required  to  complete  the  transverse  line  of  union  of  the  flaps,  and  to  unite 
the  side  of  the  short  to  the  corresponding  portion  of  the  long,  as  well  as  the  reflected  por- 
tions of  the  long  flap  to  its  unreflected.  Thus  the  transverse  line  of  union  is  bounded  at 
each  end  by  a  short  lateral  line  at  right  angles  to  it." 

The  surgeon  should  be  careful  in  making  this  long  anterior  flap  not  to  scarify  it  with 
his  knife,  more  particularly  when  it  is  chiefly  skin,  as  in  the  leg,  since,  on  account  of  its 
length,  it  is  very  prone  to  slough,  and  if  scarified  this  tendency  is  increased;  indeed,  this 
sloughing  of  the  long  flap  is  the  great  disadvantage  of  the  operation,  for  in  an  ordinary 
thigh,  twelve  inches  in  circumference,  a  flap  of  six  inches  would  have  to  be  made.  To 
secure  a  cicatrix  away  from  the  extremity  of  a  stump  is  a  point  of  great  practical  value, 
and  to  do  so  by  a  long  anterior  flap  is,  doubtless,  an  advantage  ;  but  this  often  requires 
more  soft  parts  than  are  generally  at  the  surgeon's  disposal,  unless  more  of  the  limb  be 
taken  away  than  requires  removal.  This  object  may,  however,  sometimes  be  secured  by 
making  a  shorter  anterior  flap  than  Teale  suggests,  and  dividing  the  bone  one  or  two 
inches  above  the  line  of  the  skin  flaps.  In  fact,  as  long  as  the  anterior  flap,  whether 
rectangular  or  oval,  is  of  sufficient  length  to  be  drawn  over  the  end  of  the  stump  to  its 
posterior  a,spect,  the  principle  of  Teale's  operation  is  observed. 

Mr.  Spence,  in  his  'Surgery,'  1871,  p.  749,  tells  us  that  he  acted  much  upon  this  prin- 
ciple in  1858,  making  one  long  anterior  skin  and  muscular  flap,  with  a  short  posterior, 
clearing  the  bone  for  nearly  two  inches  before  dividing  it. 


Teale's  amputation. 


The  Mixed  Form  of  Amputation. 

The  mixed  form  of  amputation,  as  illustrated  by  Carden's  operation,  will  now  claim 
attention.  In  principle,  it  includes  a  combination  of  the  circular  and  flap,  already 
described. 

"The  operation  consists  in  reflecting  a  rounded  or  semi-oval  flap  of  skin  and  fat  from 
the  front  of  the  joint  (knee),  dividing  everything  else  straight  down  to  the  bone,  and 
sawino-  the  bone  slightly  above  the  plane  of  the  muscles,  thus  forming  a  flat-faced  stump 
with  a  bonnet  of  integument  to  fall  over  it.  The  operation  is  simple.  The  operator, 
Standing  on  the  right  side  of  the  limb,  seizes  it  between  his  left  forefinger  and  thumb  at 
the  spot  selected  for  the  base  of  the  flap,  and  enters  the  point  of  the  knife  close  to  his 
finger,  bringing  it  round  through  skin  and  fat  below  the  patella  to  the  spot  pressed  by  his 
thumb,  then  turning  the  edge  downwards  at  a  right  angle  with  the  line  of  the  limb,  he 
passes  it  through  to  the  spot  where  it  first  entered,  cutting  outwards  through  everything 
behind  the  bone.     The  flap  is  then  reflected,  and  the  remainder  of  the  soft  parts  divided 
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Straight  down  to  the  bone;  the  muscles  are  then  slightly  cleared  upwards,  and  the  saw  is 
applied.  Or  the  limb  being  held  as  before,  the  hand  and  knife  may  be  brought  round 
under  the  limb,  as  in  the  circular  operation,  and  the  blade  entered  near  the  thumb  and 
drawn  round  to  the  opposite  side,  when  the  ham  may  be  cut  across  by  turning  the  edge 
of  the  knife  upwards,  and  the  operation  completed  as  before.  In  amputating  through  the 
condyles  the  patella  is  drawn  down  by  flexing  the  knee  to  a  right  angle  before  dividing 
the  soft  parts  in  front  of  the  bone;  or,  if  that  be  inconvenient,  the  patella  may  be  reflected 
downwards."    ('Brit.  Med.  Journal,'  April,  1864.) 

This  operation  of  Mr.  Carden's  is  very  valuable,  not  only  as  applicable  to  the  knee- 
joint  to  which  it  was  originally  applied,  but  on  account  of  the  principle  of  the  practice  it 
embodies,  that  of  making  skin  flaps  and  the  circular  division  of  the  muscles.  The  practice, 
however,  was  not  new,  for  when  Mr.  Carden  began  it  in  184G,  Mr.  Syme  had  published 


Fig.  699. 


Carden's  amputation,  with  long  posterior  flap. 


in  the  '  Edin.  Month.  Journ.  of  Med.  Science'  of  the  same  year,  his  modification  of  the 
circular  method  of  amputation  in  the  lower  third  of  the  thigh,  by  making  two  semilunar 
skin  lateral  flaps  and  oblique  section  of  the  muscles  down  to  the  bone,  dissecting  the  skin 
flaps  an  inch  or  more  upwards,  and  cutting  the  muscles  on  a  level  with  the  retracted  skin. 
Liston  also,  in  1839,  preferred  skin  flaps  alone  in  muscular  subjects. 

Accepting  it  as  an  operation  for  the  removal  of  a  limb  through  the  condyles  of  the 
femur,  I  have,  however,  found  it  advisable  to  make  a  slightly  longer  posterior  flap  than 
Carden  advises  {vide  fig.  G99),  making  it  only  of  skin,  and  taking  care  to  make  the  long 
anterior  flap  broad,  with  a  base  corresponding  to  the  posterior  border  of  the  lateral  surface 
of  the  condyles. 

In  this  operation,  there  is  but  a  slight  section  of  the  muscular  tissue,  and  beyond  the 
popliteal  artery,  few  vessels  of  importance  are  divided.  The  stump  that  remains  is  like- 
wise remarkably  good,  being  long  and  broad  upon  which  patients  can  bear  their  weight 
without  pain.  Tins  operation  is,  I  believe,  applicable  to  a  far  larger  number  of  cases 
than  is  generally  thought,  and,  with  Lister,  I  look  upon  it  as  a  great  advance  in  surgery. 
It  is,  moreover,  far  safer  than  amputation  through  the  shaft  of  the  femur. 

The  object  sought  in  all  these  long  anterior  flap  operations  is  to  procure  a  cicatrix  that 
is  placed  behind  the  stump  out  of  harm's  way,  and  so  long  as  this  end  can  be  secured  with- 
out sacrificing  more  of  the  body  than  is  absolutely  required  by  the  exigencies  of  the  case 
the  amputation  is  good ;  and  it  is  a  matter  of  small  importance  whether  the  rectangular 
and  muscular  flaps  of  Teale,  the  convex  skin  flaps  of  Carden,  or  the  skin  and  muscle  as 
practised  by  Spence,  be  employed.  I  prefer  Carden's  flap  with  the  modifications  described 
to  any  other,  and,  when  applied  to  the  knee,  where  it  is  most  applicable,  regard  it  with 
high  favor. 

Fig.  700. 


Amputation  of  the  leg  by  the  mixed  method. 


This  "  mixed  method  of  amputation"  has,  however,  a  wider  application  than  to  opera- 
tions about  the  knee, ;  and,  I  believe  it  to  be  by  far  the  best  operation  in  all  amputations 
of  the  leg  and  forearm.    It  combines  the  advantages  of  the  circular  and  the  flap  without 
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Fig.  701. 


the  disadvantages ;  and  rarely,  if  ever,  calls  for  the  sacrifice  of  more  of  the  extremity 
than  is  absolutely  required.  In  its  performance  the  two  lateral  skin  flaps  should  be  made 
sufficiently  long  to  meet  over  the  stump  without  stretching,  the  surgeon 
judging  by  his  eye  their  required  length,  while  the  muscles  should  be 
divided  by  a  circular  sweep  an  inch  below  the  base  of  the  retracted  flaps, 
the  bones  being  bared  to  this  extent  before  they  arc  divided  (Fig.  700). 
Mr.  Cock  includes  the  muscles  in  the  flap,  but  I  hardly  think  this 
necessary  unless  the  skin  is  very  thin.  When  the  flaps  are  brought 
together  a  pretty  stump  is  seen,  and  subsequently  it  turns  out  to  be  a 
very  good  one  (Fig.  701). 

In  amputation  of  the  forearm,  the  mixed  form  is  the  operation,  the 
skin  flaps  being  made  from  the  anterior  and  posterior  aspects  of  tlie 
limb,  the  flap  amputation  executed  by  transfixion,  being  very  unsatis- 
factory, on  account  of  the  tendons  of  the  forearm  (Fig.  707). 

In  amputation  at  the  wrist-joint  and  elbow-joint  nothing  can  be  better 
than  this  mixed  method  (Figs.  705-06),  the  surgeon  having  it  in  his 
power,  according  to  circumstances,  to  make  one  long  anterior,  posterior, 
or  lateral  flap  cover  the  stump,  and  thus  to  secure  the  cicatrix  being 
out  of  harm's  way.  One  of  the  best  stumps  of  this  kind  I  ever  ob- 
tained was  at  the  elbow-joint,  in  which  I  made  a  long  skin  posterior  flap,  the  cicatrix  sub 
sequently  being  placed  above  the  condyles  of  the  bone  and  in  front  (Fig.  706). 


Stump  after  an  am- 
putation of  the  leg  by 
the  mixed  method. 


SPECIAL  AMPUTATIONS. 

The  subject  of  amputations  as  a  whole  having  been  considered,  I  propose  now  to 
describe  them  in  detail  as  applicable  to  different  parts  of  the  body,  and  begin  with  the 
upper  extremity. 

Amputation  [or  Disarticulation]  at  the  Shoulder-joint. 

This  operation  may  be  called  for  in  cases  of  injury,  when  the  arm  has  been  so  irre- 
parably injured  as  to  render  amputation  through  the  tuberosities  impossible  or  excision 
inapplicable  ;  or  for  disease,  when 

too  extensive  to  be  taken  away  by  a  Fig.  702. 

less  severe  measure  ;  the  surgeon  al- 
ways bearing  in  mind  that  large  por- 
tions of  the  humerus  may  be  resected 
with  advantage  so  long  as  the  chief 
vessels  and  nerves  of  the  arm  are  in- 
tact, and  that  amputation  through 
the  humerus,  however  high,  leaves 
a  far  better  stump  than  at  the  joint. 

After  this  operation,  when  per- 
formed for  injury,  one  out  of  three 
cases  die  ;  but  when  for  disease,  one 
in  two. 

The  operation  is  best  performed 
by  means  of  the  double  flap  opera- 
tion.    A  good  assistant  is  required  Amputatiou  at  the  shoulder-joint. 

to  compress  the  subclavian  artery 

above  the  clavicle,  or  to  take  charge  of  the  axillary  in  the  lower  flap.  When  the  right 
arm  has  to  be  amputated,  the  surgeon  should  stand  behind,  and  when  the  left  in  front  of 
his  patient  (Fig.  702)  ;  under  both  circumstances  a  deltoid  flap  should  be  first  made,  cut- 
ting from  without  inwards  from  the  posterior  part  of  the  axilla  to  an  inch  in  front  of  the 
acromion  process,  this  incision  including  in  its  sweep  the  whole  deltoid  muscle.  Having 
reflected  this  flap  with  a  few  bold  sweeps  of  the  knife,  the  head  of  the  humerus  should  be 
disarticulated,  the  knife  being  kept  close  to  the  bone,  and  the  lower  flap  made,  three  or 
four  inches  long,  by  cutting  from  within  outwards.  If  this  part  of  the  operation  is  done 
with  care,  the  main  artery  of  the  limb  will  only  be  divided  on  the  completion  of  the  second 
flap,  when  the  surgeon  with  his  left  hand  can  secure  it  between  his  finger  and  thumb  until 
it  can  be  either  twisted  or  tied. 

During  the  first  step  of  this  amputation,  the  arm  should  be  held  well  out  by  an  assist- 
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ant,  but  during  the  second,  at  first,  near  the  body,  and  when  the  knife  has  passed  beneath 
the  head  of  the  bone  it  should  be  abducted.  A  very  good  stump  usually  follows  this  oper- 
ation. At  no  joint  of  the  body,  however,  is 
the  surgeon  more  compelled  to  form  his  flaps 
according  to  the  circumstances  of  the  case 
than  at  the  shoulder,  since  the  majority  of 
cases  of  amputation  at  this  part  are  for  in- 
jury, where  the  arm  has  been  wholly  or  par- 
tially torn  off,  when  the  surgeon  must  make 
the  best  flap  he  can,  and  at  times  no  flap  at 
all.  As  good  a  stump  as  I  have  made  at  this 
joint  was  one  in  which  apiece  of  integument 
from  the  posterior  part  of  the  arm  was  alone 
available.  I  have  seen  many  cases  in  which 
the  flaps  sloughed,  and  yet  good  cicatrices 
followed,  the  soft  parts  being  readily  drawn 
forward  by  the  cicatricial  process. 

Some  surgeons  in  this  amputation  prefer 
making  an  anterior  and  posterior  flap,  by 
perforating  in  front  of  the  posterior  axillary 
fold  to  make  the  posterior  flap,  disarticulat- 
ing and  dividing  the  axillary  artery  in  the 
anterior  flap ;  but  the  operation,  although 
good,  is  not  so  efficient  as  the  former. 

[Larrey's  method,  often  employed,  is  an 
illustration  of  the  oval  form  of  amputation, 

Amputation  at  shoulder-joint  by  Larrey's  method.  ;    .  .  I        .  ' 

From  Asbhurst].  though  it  is  hardly  a  typical  oval  amputation.] 


Amputation  at  the  Arm. 

[Amputation  above  the  shoulder  is  occasionally  demanded,  and  the  scapula  and  clavicle 
are  then  to  be  removed,  wholly  or  in  part,  along  with  the  arm.  There  are  no  very  defi- 
nite lines  of  incision  for  this  formidable  operation,  which  must  be  avoided  by  excision 
when  possible.  If  required  to  perform  it  the  surgeon  makes  his  flaps  from  the  most  eli- 
gible portions  of  integument.] 

Excision  of  the  elbow-joint,  even  when  three  or  four  inches  of  the  humerus  are  taken 
away,  is  such  a  very  successful  operation  that  amputation  at  the  arm  is  never  called  for 
when  excision  can  be  entertained,  and  this  observation  applies  as  forcibly  to  cases  of  injury 
of  the  elbow-joint,  as  seen  in  civil  and  military  practice,  as  it  does  to  cases  of  disease. 


Fig.  704.  Fig.  705.  Fig.  706. 


Amputation  of  arm  by  flap  operation.  Amputation  at  elbow-joint        Stump  after  ampu- 

by  mixed  method.  tation  at  elbow-joint. 

When,  however,  the  forearm  and  elbow-joint  are  hopelessly  injured,  gangrenous,  or 
diseased,  amputation  may  be  demanded,  and,  therefore,  as  the  very  worst  cases  are  in- 
cluded in  this  category,  the  mortality  of  the  operation  is  great,  viz.,  one  in  three  for  injuries, 
and  one  in  ten  for  diseases. 

The  flap  operation,  as  already  described,  is  the  best  in  this  region,  the  anterior  flap 
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being  made  by  cutting  from  without  inwards,  towards  the  bone,  excluding  the  brachial 
artery,  and  the  posterior  by  transfixing  all  that  remains.  In  a  very  large  muscular  arm. 
the  skin  flap  and  circular  cut  through  muscle,  ?'.  e.,  the  mixed  operation,  may  be  performed. 
Amputating  by  double  flaps  and  transfixion  is,  however,  excellent  (Fig.  704). 

Amputation  at  the  Elboav-joint 

is  a  capital  operation,  and  ought  always  to  be  performed  in  preference  to  any  higher  opera- 
tion, when  amputation  of  the  forearm  is  imperative,  if  the  condition  of  the  soft  parts  will 
allow.  By  this  operation  an  excellent  stump  is  obtained,  and,  as  in  other  amputations  at 
joints,  with  less  constitutional  disturbance,  and  probably  less  risk  to  life  than  after  other 
methods  of  amputation.  I  have  had  a  patient  up  and  about  on  the  seventh  day  after  such 
an  operation,  the  wound  having  united  without  any  traumatic  fever  or  other  disturbance. 

It  should  be  performed  by  the  mixed  method  of  amputating,  by  anterior  and  posterior 
skin  semi-circular  flaps,  beginning  and  ending  at  the  lower  extremities  of  the  condyloid 
ridges,  the  muscles  being  divided  transversely  on  completing  the  disarticulation  (Fig. 
705).  In  the  drawing  of  the  stump  (Fig.  706)  the  posterior  flap  was  made  longer  than 
the  anterior,  in  order  that  the  cicatrix  might  be  out  of  harm's  way.  I  have  performed 
this  operation  on  six  occasions,  and  the  result  in  all  was  so  good  that  I  cannot  too 
strongly  advocate  it  whenever  the  injury  or  disease  will  allow  ;  in  fact,  it  ought  to  be 
performed  whenever  enough  integument  can  be  saved  to  cover  the  bone,  and  the  disease 
or  injury  for  which  amputation  is  called  for  has  not  attacked  the  humerus. 

Amputation  at  the  Forearm. 

This  is  comparatively  a  rare  operation,  modern  surgeons  doing  their  utmost  to  save  the 
hand.  It  is  consequently  only  performed  when  the  hand  is  hopelessly  crushed,  or  so 
extensively  diseased  as  to  forbid  any  other  treatment  being  entertained.  At  Guy's  Hos- 
pital it  was  performed  only  eighty-four  times  in  thirty  years  ending  1874 — on  forty-four 
occasions  for  injury,  nine  patients  dying,  or  one  in  five  ;  and  on  forty  occasions  for  disease 
with  five  deaths,  or  one  case  in  eight,  the  operation  being  performed  in  the  very  worst 
cases.  Amputation  of  the  forearm  ought  always  to  be  performed  by  the  mixed  method  ; 
the  one  by  transfixing  being  very  unsatisfactory,  the  many  tendons,  &c,  of  the  part  caus- 


Fig.  707. 


Amputation  of  forearm  by  mixed  method. 


ing  ragged  flaps,  and  thus  favoring  suppuration.  Two  well-cut  and  fairly  long  semi-cir- 
cular skin  flaps  and  a  clean  circular  section  of  the  muscles  are  preferable  to  the  flap 
operation,  and  yield  a  good  stump  (Fig.  707).  The  skin  is  usually  too  thin  for  one  long 
skin  flap,  and  there  are  too  many  tendons  for  a  Teale's. 

Amputation  at  the  "Wrist-joint. 

I  have  never  performed  this  operation,  nor  seen  it  done  ;  but  I  have  seen  two  cases  in 
which  it  had  been  performed  years  before  for  injury,  and  in  both  the  stumps  were  con- 
stant sources  of  trouble  to  their  owners  during  the  Avinter  months,  from  their  being  the 
seat  of  chilblains  and  ulcerations,  on  account  of  the  feebleness  of  the  circulation  through 
the  thin  cutaneous  covering,  and  in  neither  could  a  good  hand  be  fitted  with  comfort. 
Both  patients  likewise  regretted  that  the  amputation  had  not  been  performed  higher  up. 

Under  these  circumstances,  I  am  disposed  to  follow  the  opinion  of  my  patients,  and 
cannot  advocate  the  operation.  If,  however,  it  be  called  for.it  should  be  performed  with 
skin  flaps  and  the  circular  division  of  the  deeper  tissues,  or  by  the  pure  circular  operation. 
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Outline  diagram  for  amputation  of 
the  thumb  and  fingers. 


Amputation  of  the  Thumb  and  Fingers. 

A  knowledge  of  the  shape  of  the  articular  ends  of  the  bones  and  the  position  of  the 
different  articulations  of  the  hand  is  of  importance  in  all  operations  on  these  parts,  and  I 

have,  therefore,  supplied  a  figure  to  illustrate  these  points  as 
much  as  possible  (Fig.  708). 

The  surgeon  should  remember,  that  with  the  hand  closed, 
the  knuckles  are  formed  by  the  heads  of  the  metacarpal 
bones,  the  bases  of  the  phalanges  being  in  front,  and  that  in 
the  second  and  third  rows  the  same  arrangement  holds  good. 
To  open  any  of  these  joints,  consequently,  the  line  of  incision 
should  be  anterior  to  the  knuckles  on  the  dorsal  aspect  and 
in  the  fold  of  the  fingers  on  the  palmar.  In  the  figure  it 
will  be  observed  also  that  the  two  distal  joints  are  concave, 
with  the  concavity  looking  towards  the  ends  of  the  fingers, 
while  at  the  metacarpal  joints  the  concavity  points  the  other 
way,  the  heads  of  the  metacarpal  bones  being  round  ;  from 
the  palmar  surface  the  metacarpo-phalangeal  joints  are  at 
least  half  an  inch  behind  the  clefts  of  the  fingers,  correspond- 
ing pretty  nearly  with  the  palmar  furrow  of  the  hand,  this 
furrow  likewise  corresponds  with  the  upper  limit  of  the  syno- 
vial sheaths  of  the  flexor  tendons  and  with  the  bifurcation  of 
the  digital  arteries. 

In  amputating  at  the  phalangeal  joints  (Fig.  708,  c)  or 
through  the  bones,  anterior  and  posterior  semicircular  flaps 
are  better  than  one  long  flap,  although  this  may  at  times  be 
performed  with  advantage,  one  long  anterior  flap  (b),  after 
opening  the  joint  from  its  dorsal  aspect  (a)  being  the  most  common  shape  ;  but  the  sur- 
geon must  in  these  cases  be  much  guided  by  what  skin  he  has  to  utilize.  As  a  rule,  it  is 
wise  not  to  take  off  the  head  of  the  proximal  bone,  though  when  there  is  not  sufficient  flap 
to  cover  it  the  surgeon  may  be  justified  in  removing  its  head  with  bone  forceps. 

Amputation  of  the  fingers  at  their  metacarpal  joints  requires  much 
nicety,  and  in  all  the  fingers  the  surgeon  should  remember,  that  he  is  on  no  account, 
unless  absolutely  required,  to  interfere  with  the  palm  of  the  hand;  his  incision  in  the 
palmar  surface  must  never  go  beyond  the  fold  of  the  joint.  In  performing  this  operation 
the  surgeon  is  to  take  charge  of  the  amputated  member,  an  assistant  holding  the  hand, 
separating  the  fingers,  and  compressing  the  radial  and  ulnar  vessels.  With  the  hand  pro- 
nated,  a  vertical  incision  should  be  made  about  one  inch  long  with  a  strong  scalpel  over 
the  dorsal  aspect  of  the  head  of  the  metacarpal  bone,  and  from  its  distal  end  over  the 
joint  the  knife  should  be  made  to  pass  up  one  cleft  of  the  finger  close  to  the  bone  to  be 
removed,  round  the  palmar  surface  of  the  finger  in  the  fold,  and  through  the  second  cleft 
to  the  point  from  which  the  circular  incision  started,  the  tendons  and  ligaments  being 
divided  as  cleanly  as  possible  (Fig.  708).  [This  is  the  oval  method  of  amputation.] 
The  joint  can  then  be  opened  and  the  finger  removed.  In  a  laboring 
man,  it  is  wise  not  to  remove  the  head  of  the  metacarpal  bone  unless 
diseased,  although  in  the  higher  classes  it  is  sometimes  expedient  to  take 
it  away  with  bone  forceps,  to  allow  the  neighboring  fingers  to  be  brought 
closer  together,  and  thereby  to  improve  the  aspect  of  the  hand.  With 
the  same  object  it  is  at  times  wise  to  take  off  the  head  of  the  metacarpal 
bone  of  the  little  or  index  finger  obliquely,  i.  e.,  in  a  direction  sloping 
upwards  away  from  the  median  line  of  the  hand.  In  amputating  either 
the  little  or  index  finger  at  this  joint,  the  same  form  of  incision  may  be 
made,  the  outer  flap  under  both  circumstances  being  somewhat  larger 
than  the  inner,  in  order  that  the  cicatrix  may  be  placed  close  to  the  ad- 
joining finger,  and  thus  out  of  all  harm's  way.  If  the  incision  be  made  so 
as  to  allow  the  scar  to  fall  over  the  exposed  aspect  of  the  hand,  the  result 
is  very  inconvenient,  and  often  painful,  as  the  hand  naturally  rests  on  its 
outer  borders. 

The  same  arguments  apply  to  the  amputation  of  the  thumb,  one  long 
Hand  after  am-    external  skin  flap  adjusted  to  a  shorter  flap  in  the  cleft  being  far  superior 
thumb^ndex^and    to  tne  Palmar  an(^  dorsal  flaps  usually  adopted.    But  it  may  be  here 
two  outer  fingers,    stated,  that  amputation  of  the  thumb  ought  to  be  a  very  rare  operation, 
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as  it  is  far  better  practice  in  all  cases  of  injury  to  the  thumb,  where  there  is  no  possibility 
of  saving  it,  simply  to  cut  off  any  sharp  point  of  bone,  trim  up  the  soft  parts,  and  allow 
the  stump  to  granulate,  than  to  make  what  is  sometimes  called  a  good  job  of  it  by  ampu- 
tating the  organ  higher  up ;  for  any  stump  of  a  thumb,  however  short  or  ugly,  is  of  use. 
In  the  hand  here  figured  (Fig.  709)  the  man  was  an  engineer,  and  he  has  been  able  for 
years  to  follow  his  occupation  with  but  little  inconvenience. 

To  describe  other  amputations  of  different  parts  of  the  hand  is  unnecessary.  As  little 
as  possible  should  be  taken  away,  and  this  by  making  skin  flaps  only,  care  being  always 
observed  to  divide  the  tendons  by  a  clean  cut,  and  as  high  up  as  possible.  The  ingenuity 
of  the  surgeon  and  the  wants  of  the  individual  case  will  suggest  the  best  means  by  which 
the  latter  can  be  supplied. 

Amputations  of  the  Lower  Extremity. 

These  are  of  more  importance  than  those  of  the  upper,  from  their  greater  severity. 
There  are,  moreover,  larger  operations,  more  dangerous  and  possibly  more  difficult. 

Amputation  of  the  thigh  at  the  hip-joint  is  a  formidable  operation,  and  is 
only  justifiable  under  desperate  conditions,  when  a  limb  is  irreparably  crushed  or  diseased, 
and  resection  of  the  head  of  the  femur  with  more  or  less  of  its  shaft  is  out  of  question. 
When  performed  for  accident  it  is  almost  always  fatal,  not  ten  per  cent,  recovering ;  for 
disease,  however,  it  is  more  successful,  the  risk  being  about  equal,  although  after  resection 
of  the  head  of  the  femur  which  has  failed  it  is  somewhat  better.  The  best  flaps  appear  to 
be  the  external  and  internal.  The  patient  being  brought  to  the  edge  of  the  table,  with 
the  tuberosities  of  the  ischium  in  view,  Lister's  [Pancoast's]  valuable  abdominal  tourniquet 
is  to  be  adjusted  (Fig.  710),  but  not  screwed  up  till  the  patient  is  under  chloroform  and 
everything  prepared.  The  surgeon  should  then  make  the  external  skin  flap  by  means  of 
a  semicircular  incision,  starting  from  the  tuberosity  of  the  ischium  downwards  and  outwards 
one  hand's  breadth  below  the  great  trochanter,  and  then  upwards  and  forwards  to  the 
centre  of  the  groin  (on  the  outer  side  of  the  femoral  vessels).  This  flap  should  then  be 
reflected  upwards  so  as  to  expose  the  trochanter,  and  allow  the  joint  to  be  opened,  and 
disarticulation  to  be  completed  ;  the  limb  being  forcibly  abducted  by  an  assistant  to  facili- 
tate this  step.  In  doing  this,  no  vessels  of  any  importance  are  divided,  while  the  most 
difficult  part  of  the  operation  is  performed. 


Fig.  710.  Fig.  711. 


Lister's  abdominal  tourniquet.  Amputation  at  hip-joint  by  external  and  internal  flaps. 


The  inner  flap  now  remains  to  be  made,  which  is  readily  done  by  transfixing  the  thigh 
on  the  inner  side,  inserting  the  knife  (twelve  inches  long)  in  the  anterior  wound,  passing 
backwards  close  to  the  inner  side  of  the  neck  of  the  femur,  and  bringing  it  out  near  the 
tuberosity  of  the  ischium  where  the  external  incision  was  commenced,  and  then  cutting 
out  through  the  soft  parts,  including  the  adductors,  &c.  (Fig.  711).  In  doing  this,  all 
the  pelvic  muscles  are  separated  from  the  thigh  bone  at  one  clean  sweep,  and  a  few 
touches  of  the  knife  complete  the  amputation.  Should  there  be  much  cause  to  fear  loss  of 
blood  the  common  femoral  artery  may  be  ligatured  in  the  wound  before  the  second  flap  is 
made,  or,  it  may  be  divided  and  twisted.  The  vessels  can  then  be  secured  in  the  way  the 
surgeon  proposes,  and  the  parts  brought  together,  the  two  flaps  usually  forming  an  excel- 
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lent  covering  to  the  acetabulum.  The  wound  being  an  antero-posterior  one,  and  therefore 
good  for  drainage,  a  good  scar  results. 

This  operation  I  believe  to  be  better  than  the  anterior  and  posterior  flap  usually  ad- 
vised, and  which  is  thus  described  by  Erichsen  : — "  If  the  operation  be  on  the  left  side, 
the  knife  (twelve  inches  long)  should  be  entered  about  two  fingers'  breadth  below  the 
anterior  spine  of  the  ilium,  and  carried  deeply  into  the  limb  behind  the  vessels  directly 
across  the  joint,  its  point  being  made  to  issue  just  above  the  tuberosity  of  the  ischium. 
In  transfixing  on  this  side  care  must  be  taken  not  to  wound  the  scrotum  or  the  opposite 
thigh  ;  the  back  of  the  knife  must  run  parallel  to,  but  not  against,  the  pelvis,  and  the 
point  must  not  be  held  too  high,  lest  it  enter  the  obturator  foramen.  The  anterior  Map 
must  then  be  rapidly  cut  downwards  and  forwards  about  five  inches  in  length.  The  limb 
must  now  be  forcibly  abducted  and  everted,  the  capsule  of  the  joint  opened.  So  soon  as 
this  is  done,  the  head  of  the  femur  must  be  pushed  up  by  forcibly  depressing  and  abduct- 
ing the  limb,  so  that  it  may  start  out  of  the  acetabulum;  the  heel  of  the  knife  is  then 
passed  behind  it,  the  remainder  of  the  capsule  cut  across,  and  the  posterior  flap  rapidly 
fashioned  by  carrying  the  knife  downwards  and  backwards  through  the  thick  muscles  in 
this  situation  ;  the  posterior  flap  may  be  about  four  inches  long."  The  operation  is  then 
to  be  completed  as  the  former.  In  both  these  operations  good  assistants  are  needed  to 
compress  the  bleeding  vessels  as  they  are  divided,  for  hemorrhage  and  the  shock  of  the 
operation  are  the  great  evils  to  be  feared.  Lister's  compressor,  however,  has  rendered 
this  serious  operation  safer  than  it  was.  [The  abdominal  tourniquet  is  often  called  Pan- 
coast's,  because  employed  by  Dr.  Joseph  Pancoast  of  this  city  in  18G0  to  control  the  cir- 
culation during  a  hip-joint  disarticulation.  The  instrument  used  by  him  had  its  pad  much 
thicker  on  one  side,  in  order  to  press  the  aorta  without  occluding  the  vena  cava.  Dr. 
Frank  Woodbury  proposed  in  18741  that  the  hand  of  an  assistant  be  introduced  into  the 
rectum  to  make  pressure  on  the  common  iliac  artery  during  the  performance  of  hip-joint 
amputation.  The  method  as  far  as  I  know  has  never  been  adopted.  Mr.  Davy,2  of 
London,  has  recently  proposed  introducing  a  lever  into  the  rectum  to  make  pressure  in  a 
similar  way.    This  has  been  done  successfully  in  a  number  of  instances.] 

Amputation  at  the  Thigh. 

Primary  amputations  of  the  thigh,  taken  as  a  whole,  are  very  serious,  and  calculating 
cases  at  all  ages  more  than  half  die.  In  subjects  under  twenty  years  of  age,  however, 
better  results  can  be  recorded,  the  mortality  being  about  half  this  amount;  whilst  in  those 
over  forty,  the  average  is  worse,  age  having  here,  as  elsewhere,  a  striking  influence  on 
results.  Primary  amputations,  however,  in  the  upper  third  of  the  thigh  are  more  fatal 
than  those  in  the  middle;  and  these  again  are  more  fatal  than  amputations  above  the 
knee,  amputations  through  the  condyles  or  at  the  knee-joint  being  better  than  all.  The 
nearer  the  operation  approaches  the  body  the  greater  is  the  risk.  Still,  even  in  the 
worst  cases  of  compound  fracture  of  the  thigh,  when  death  seems  inevitable,  the  surgeon 
should  operate,  when,  by  so  doing,  any  reasonable  hope  of  saving  life  can  be  entertained. 

In  amputations  for  diseases  a  better  account  can  be  given. 

In  amputation  of  the  thigh  for  chronic  joint  disease  at  all  ages,  the  mortality  is  about  1  in 
4,  but  under  the  age  of  twenty,  1  in  17  ;  while  over  that  period  it  is  1  in  3,  the  difference 
in  the  mortality  of  the  operation  at  the  two  periods  being  very  great.  Thus,  taking  all 
cases  of  chronic  disease  together,  out  of  89  of  my  own,  13  died;  of  99  of  Callender's,  28; 
of  54  of  Mac  Cormac's  ('Dublin  Journal,'  1868),  10;  and  of  106  of  Holmes's,  30;  mak- 
ing a  total  of  348  cases,  of  which  81  died,  or  1  in  4.  In  subjects  under  twenty  years  of 
age,  out  of  69  cases  of  Callender's  and  my  own,  4  died,  or  1  in  17  ;  and  of  1 19  cases  over 
twenty  years  of  age,  38  died,  or  1  in  3  ;  amputation  of  the  thigh  for  chronic  joint  disease 
being  nearly  six  times  more  successful  in  early  than  in  middle  life. 

This  operation  in  the  upper  or  middle  third,  when  the  muscles  are  thick,  is  best  per- 
formed by  means  of  anterior  or  posterior  skin  flaps  and  the  circular  division  of  the  mus- 
cle, or  by  the  flap  operation  as  illustrated  in  Fig.  694,  the  anterior  flap  being  made  by 
cutting  from  without  inwards,  and  the  posterior  by  perforating.  The  operation  by  lateral 
flaps,  whether  made  of  skin  or  muscle,  or  skin  alone  and  circular  muscle,  is  not  satisfac- 
tory, the  bones  having  a  tendency  to  appear  at  the  upper  angles  between  the  flaps.  In 
amputation  at  the  lower  third  one  long  anterior  flap  may  be  made,  and  a  short  posterior, 
as  previously  described  under  Carden's  operation  (Fig.  699). 

['  'American  Journal  of  Medical  Sciences,'  January,  1874. 

2  '  Lancet,'  April  26,  1879  ;  '  British  Medical  Journal,'  May  18,  1878.] 
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Mr.  W.  Stokes,  of  Dublin,  advocates  ('  Med.-Chir.  Trans.,'  1870,  <  Dublin  Journ.  of 
Med.  Sci.,'  1875)  the  supra-condyloid  amputation  of  the  thigh,  in  which  the  femur  is 
divided  at  least  half  an  inch  above  the  antero-superior  edge  of  the  condyloid  cartilage, 
and  the  patella  deprived  of  its  cartilaginous  surface  is  applied  to  the  same  surface,  and 
fixed  there  with  carbolized  catgut  sutures.  The  anterior  skin  flap  is  made  oval,  and  the 
posterior  fully  one-third  of  the  length  of  the  anterior. 

I  have  performed  this  operation  in  one  case  with  a  good  result,  and  have  seen  it  per- 
formed on  several  previous  occasions  by  my  colleagues  with  success.  I  think  well  of  it, 
and  would  suggest  a  wider  trial.  My  colleague,  Mr.  Jacobson,  has  written  an  interesting 
paper  on  it  ('  Guy's  Hosp.  Reps.,'  1878). 

This  operation  differs  from  what  is  known  as  Gritti's  in  the  section  of  the  femur,  being 
about  one  inch  higher  up. 

Amputation  at  the  Knee-joint. 

This  is  an  excellent  operation  in  all  ways,  and  one  that  should  always  be  performed  in 
preference  to  any  higher  amputation  when  the  special  circumstances  of  the  case  will 
allow.  It  is  apparently  attended  with  less  risk  to  life  than  when  a  section  of  the  bone  is 
made,  and  yields  an  excellent  and  serviceable  stump,  on  which  the  weight  of  the  body 
can  generally  be  sustained.  Velpeau  revived  the  operation  in  1830,  while  Mr.  Pollock 
recalled  the  attention  of  London  surgeons  to  the  subject  ('Med.-Chir.  Trans.,'  1870). 
In  his  paper  he  states,  that  up  to  1870,  48  cases  of  the  kind  had  taken  place  in  England, 
and  that  12  died,  or  one-fourth  ;  but  since  then  the  operation  has  been  more  common. 

I  have  now  performed  it  twenty-three  times.  On  7  occasions  for  compound  fracture 
of  the  leg,  6  of  which  recovered  ;  in  13  cases  for  chronic  disease  of  the  knee-joint  or  leg, 
11  of  which  recovered;  and  in  3  cases  for  gangrene  of  the  leg 
from  arterial  obstruction,  one  of  which  alone  recovered,  the  ope- 
ration in  the  other  two  having  failed  to  save  life. 

In  only  two  or  three  of  the  cases  did  I  remove  the  patella. 
In  all  the  successful  cases  excellent  stumps  were  obtained  (Fig. 
712). 

In  performing  this  operation,  a  long,  broad,  anterior  flap  should 
be  made,  which  must  of  necessity  be  of  skin,  and  also  a  tolerably 
long  posterior,  for  it  is  remarkable  to  what  an  extent  the  posterior 
flap  always  retracts.  I  prefer  to  make  my  posterior  flap  about 
two-thirds  the  length  of  the  anterior,  and  of  skin  only,  and  to 
divide  the  muscles  and  deeper  structures  by  cutting  from  behind 
forwards  for  about  an  inch  below  the  joint  end  of  the  tibia,  and 
not  after  disarticulation  ;  the  popliteal  artery  being  thus  divided  low  down  where  it  is 
readily  secured.    The  patella  should  not  be  removed  except  when  diseased. 

When  the  operation  has  been  completed,  and  the  articular  surface  of  the  femur  is  found 
not  to  be  healthy,  or  reparable,  or  the  flaps  too  short,  the  condyles  should  be  taken  away, 
a  thin  rounded  section  of  bone  being  removed,  or  more  if  the  necessities  of  the  case 
demand.  [The  saw  should  be  so  directed  as  to  remove  the  prominent  posterior  portion  of 
the  condyles.]  Dr.  Brinton  ('Philadelphia  Med.  Times,'  1872),  advises  the  inter-articu- 
lar semilunar  cartilages  being  left. 

After  the  operation,  a  troublesome  suppuration  occasionally  takes  place  in  the  synovial 
bursa  beneath  the  extensor  muscles  of  the  thigh,  and  when  it  occurs  it  should  be  dealt 
witli  by  free  incisions. 


Fig.  712. 


Stump  after  amputation  at 
the  left  knee-joint. 


Fig.  713. 


Fig.  714. 


Stephen  Smith's  method  of  amputating. 


Posterior  aspect  of  stump  after  S.  Smith's 
amputation  at  knee-joint,  showing  cicatrix. 


Stephen  Smith,  of  New  York,  has  suggested  (<  Amer.  Journ.  of  Med.  Sci.,'  Jan.  1870) 
the  formation  of  two  lateral  skin  flaps  for  this  amputation,  each  flap  to  be  formed  by  an 
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incision  commencing  one  inch  below  the  tubercle  of  the  tibia,  and  carried  downwards  and 
forwards  over  the  side  of  the  leg  {vide  Fig.  713)  until  it  reaches  the  under  surface,  when 
it  is  curved  towards  the  median  line.  I  have  adopted  this  method  on  six  occasions  with 
excellent  results,  and  am  disposed  to  think  it  the  best.  The  stump  left  is  very  good,  the 
cicatrix  being  vertical  and  placed  well  behind  the  lower  end  of  the  femur  (Fig.  714). 

Amputation  at  the  Leg. 

Amputation  of  the  leg  for  disease  is  a  very  successful  operation,  only  about  one  case  in 
twelve  proving  fatal.    In  young  life  it  is  more  successful  than  at  a  later  period. 

Amputations  for  injury  are,  however,  very  unsuccessful,  at  least  60  per  cent.,  or  more 
than  half  the  cases,  dying.  Pyaemia  is  a  more  common  cause  of  death  after  this  form  of 
amputation  than  even  that  of  the  thigh,  it  being  fairly  proved,  that  the  larger  the  section 
of  the  shaft  of  a  bone  the  greater  the  liability  to  blood-poisoning. 

Amputations  of  expediency  in  the  leg  are  as  dangerous  as  those  for  injury. 

This  operation  in  the  upper  two-thirds  is,  doubtless,  best  performed  by  the  mixed 
method,  by  two  skin  lateral  flaps  and  the  circular  division  of  the  muscles,  as  already 
described  (Fig.  700).  When  the  condition  of  the  soft  parts  forbids  such  an  operation, 
other  flaps  may  be  made,  any  form  being  allowable  to  avoid  sacrificing  more  of  the  limb 
than  is  necessary.  In  the  lower  third  of  the  leg,  Teale's  amputation  is  good,  the  long 
anterior  flap  not  being  too  long  or  so  liable  to  slough.  The  long  muscular  flaps,  and  more 
particularly  the  posterior  calf  flap,  cannot  be  recommended.  In  the  lateral  flap  operation, 
Mr.  Cock,  who  always  includes  the  muscles  and  makes  the  flaps  long,  turns  out  excellent 
stumps.  Some  surgeons,  in  this  mixed  method,  make  anterior  and  posterior  skin  flaps, 
but  they  possess  no  advantage  over  the  lateral ;  while  the  anterior  flap,  falling  over  the 
edge  of  the  tibia,  is  apt  to  slough  or  to  form  unpleasant  adhesions.  In  dividing  the  tibia, 
its  anterior  edge  should  be  rounded  off  with  the  saw. 

Amputations  of  the  Foot. 

In  no  part  of  the  body  has  an  improvement  in  surgery  shown  to  a  greater  advantage  than 
in  the  foot,  for  in  none  has  so  much  been  done  in  the  way  of  conservatism.  Where  for- 
merly amputation  of  the  whole  foot  was  common,  we  have  now  Hey,  Cbopart,  Syme, 
PirogofF,  the  subastragaloid,  and  Hancock's  operations,  all  based  upon  the  well-established 
position  that  governs,  or  ought  to  govern,  all  amputations,  viz.,  that  no  more  of  the  body 
should  be  removed  than  the  necessities  of  the  individual  case  x-equire,  or,  in  other  words, 
upon  the  principle  of  "the  least  sacrifice  of  parts."  To  amputate  a  foot  where  anything 
less  would  suffice,  in  the  present  age,  is  regarded  as  almost  criminal,  and  surgeons  gen- 
erally accept  Hancock's  well-put  question,  in  his  valuable  lectures  at  the  College  in  1866, 
"  Can  anything  be  more  unphilosophical  than  to  advocate  the  sacrifice  of  any  bone  or 
joint  of  the  foot  for  no  other  reason  than  that  a  particular  operation  should  be  performed?" 
('Lancet,'  1866.)  Indeed,  this  principle  of  practice  should  be  uppermost  in  the  mind  of 
every  surgeon  called  upon  to  treat  any  local  disease,  and  in  the  hand  and  foot  it  should  be 
so  pre-eminently.    Accepting  it,  therefore,  Hancock's  three  other  dicta  necessarily  follow — 

That  we  should  perform  our  operation  as  close  to  the  disease  or  damaged  structure,  and 
preserve  as  much  of  the  foot  as  we  possibly  can  do  with  safety  to  our  patient. 

That,  where  practicable,  we  should  cut  through  the  tarsal  bones  with  a  saw  in  prefer- 
ence to  disarticulating  them. 

That  we  should  avoid  the  destruction  of  parts  whenever  we  can  do  so. 

These  views  of  Hancock  accord  so  closely  with  those  I  have  attempted  to  lay  down  as 
guides  to  the  surgeon  in  the  surgery  of  other  parts  of  the  body,  that  I  have  given  them  in 
his  own  words,  and  placed  them  as  leading  principles  of  practice  in  the  surgery  of  the 
foot.  I  believe  them  to  be  of  no  less  scientific  than  practical  value,  and  desire  that  the 
student  have  them  always  before  him  in  the  treatment  of  every  case  of  local  injury  or 
disease.  Indeed,  it  is  upon  this  principle — viz.,  "  the  least  possible  sacrifice  of  parts" — 
most  of  the  operations  of  the  foot  are  undertaken,  and  it  is  well  to  remember,  that  of  the 
different  amputations  that  have  been  recommended,  each  succeeding  one  is  only  a  degree 
more  severe  than  the  preceding,  and  that  none  of  them  are  called  for  until  minor  measures 
have  altogether  failed,  as  the  surgeon  in  the  present  day  takes  away  diseased  bone  or 
bones  without  fear,  leaving  nature  to  repair  the  breach,  and  in  this  confidence  he  is  rarely 
deceived.  I  have  taken  away,  in  one  case,  the  whole  second  row  of  tarsal  bones,  and  in 
another,  the  three  cuneiform,  scaphoid  and  cuboid  with  excellent  results.    I  have  removed 
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Foot  after  amputation  of  the  four  outer  toes 
with  their  metatarsal  bones,  two  external 
cuneiform  and  cuboid  bones.  Key's  case. 
'  Guy's  Hosp.  Rep.'  1836. 


the  necrosed  os  calcis  with  so  little  deformity  that  Fig.  715. 

the  loss  could  hardly  be  detected,  and  taken  away 
on  several  occasions  the  upper  articulating  surface 
of  the  astragalus  for  disease,  with  a  result  which  has 
astonished  me,  no  external  deformity  remaining,  and 
movement  of  the  ankle  being  almost  complete.  Mr. 
Key  in  1836  took  away  the  whole  of  the  outer  part 
of  the  foot  for  injury,  leaving  only  the  os  calcis,  as- 
tragalus,  scaphoid,  inner  cuneiform  bone,  and  great 
toe  (vide  Fig.  715;  'Guy's  Rep.,'  1836),  from  a 
boy,  a3t.  17,  who  subsequently  had  a  useful  and 
sound  foot.  More  recently  Mr.  Birkett  has  done 
the  same  with  a  like  success.  Single  metatarsal  and 
tarsal  bones  when  irreparably  diseased  may  be  removed  with  some  confidence  of  a  good 
result  being  obtained,  and  any  of  the  operations  I  am  about  to  describe  should  only  be 
undertaken  when  less  severe  measures  are  inapplicable. 

Upon  this  principle  the  amputations  of  Hey  and  of  Lisfranc  were  hailed  with  satisfac- 
tion, Hey's  consisting  of  the  disarticulation  of  the  metatarsal  bones  from  the  tarsal,  or 
the  section  with  the  saw  of  the  metatarsal  or  tarsal  bones,  Lisfranc  suggesting  the  disar- 
ticulation. [Lisfranc's  method  is  a  disarticulation  simply,  while  Hey's  is  usually  de- 
scribed as  a  disarticulation  of  the  outer  joints  with  a  section  by  the  saw  of  the  internal 
cuneiform  bone.]  Chopart's  amputation,  again  at  the  medio-tarsal  joints,  and  Syme's 
amputation  at  the  ankle-joint,  PirogofFs,  which  is  a  modification  of  Syme's,  a  part  of  the 
os  calcis  being  preserved,  have  all  the  same  end  in  view.  The  subastragaloid  amputation, 
as  recorded  by  Malgaigne,  to  save  the  astragalus  and  ankle-joint,  is  based  upon  the  same 
principle,  and  Hancock's  amputation  to  save  the  posterior  part  of  the  os  calcis  with  the 
astragalus,  goes  still  further  in  the  way  of  conservatism. 

All  these  operations'  have  their  own  value,  and  each  is  applicable  to  its  own  class  of 
cases ;  where  the  minor  measure  will  suffice,  the  major  is  out  of  all  question,  the  principle 
of  the  least  possible  sacrifice  of  parts  being  the  one  upon  which 
they,  as  all  other  amputations,  should  be  based. 

Before  considering  the  different  forms  of  amputation  it  will 
be  well  to  consider  briefly  the  surgical  guides  to  the  foot  as  ex- 
pressed by  its  anatomy,  for  although  in  cases  of  disease  these 
guides  are  greatly  obscured,  they  are  still  of  value,  and  in 
cases  of  injury  they  are  always  reliable.  The  accompanying 
figure  will  help  the  student. 

On  the  inner  side  of  the  foot,  not  far  from  the  inner  malleo- 
lus, the  tubercle  of  the  scaphoid  (a)  is  to  be  felt  as  a  marked 
prominence ;  about  half  an  inch  in  front  of  this  will  be  found  the 
articulation  with  the  cuneiform  bone  (b),  and  one  inch  beyond 
this  the  joint  which  the  surgeon  will  have  to  open  is  Lisfranc's 
or  Hey's  operation  (c)  ;  just  above  the  tubercle  of  the  scaphoid 
will  be  found  the  articulation  with  the  astragalus,  the  line  of 
Chopart's  amputation  (d). 

On  the  outer  side  of  the  foot,  one  inch  below  the  external 
malleolus,  a  sharply  defined  projection  will  always  be  felt,  which 
is  the  peroneal  tubercle  (e),  and  half  an  inch  in  front  of  this 
will  be  found  the  joint  which  separates  the  os  calcis  from  the 
cuboid,  this  joint  forming  the  outer  guide  to  Chopart's  ampu- 
tation. Half  an  inch  in  front  of  this  again,  or  one  inch  from 
the  tubercle,  the  prominence  of  the  fifth  metatarsal  bone  is 
always  to  be  felt  (n),  the  line  above  this  prominence  indicating 
the  articulation  with  the  cuboid  bone,  which  forms  the  outer 
boundary  of  the  incision  for  Hey's  or  Lisfranc's  operation. 

All  these  points  should  be  looked  for  in  the  healthy  foot, 
and  learnt  so  as  to  be  readily  recognized  in  the  injured  or  diseased 
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Surgical  guides  to  foot  as  ex- 
pressed by  anatomy, 


Hey's  Amputation  (Lisfranc's). 

The  credit  of  introducing  this  operation  must  be  accorded  to  Hey,  for  the  date  of  the 
first  case  he  published  was  1797,  whereas  Lisfranc's  paper  was  only  published  as  a  sugges- 
tion in  1815. 
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The  operation  consists  in  the  removal  of  all  the  toes  with  the  metatarsal  bones  by  dis- 
articulation, although  it  seems,  from  reading  Hey's  observation  (1814),  that  disarticula- 
tion of  the  metatarsal  bones  was  not  essential,  since  in  one  of  the  two  cases  recorded,  the 
cuboid  bone  was  removed  with  some  part  of  the  astragalus,  and  the  second  "  the  project- 
ing part  of  the  first  cuneiform  bone  which  supports  the  great  toe  was  divided  with  a  saw," 
and  in  others  he  stated,  that  he  sawed  through  the  metatarsal  bones  when  the  joints  were 
not  removed. 

"  The  operator,"  writes  Malgaigne,  in  describing  it,  "  should  use  a  small  knife  with  a 
solid  strong  back,  and  only  one  edge.  In  operating  on  the  right  foot  the  patient  should  lie 
on  his  back,  and  the  surgeon,  facing  the  foot,  should  grasp  it  with  his  left  hand,  the  thumb 
and  finger  respectively  resting  on  the  well-marked  bony  projection  of  the  metatarsal  bone 
of  the  little  toe,  and  the  base  of  that  of  the  great  toe  placed  one  inch  in  front  of  the 
tubercle  of  the  scaphoid.  Half  an  inch  in  front  of  these  points  an  incision  with  its  con- 
vexity downwards  is  to  be  made  across  the  dorsal  aspect  of  the  foot,  dividing  all  the  soft 
parts  down  to  the  bones  by  a  second  cut.  The  plantar  flap  is  then  to  be  made  by  two 
lateral  incisions  carried  from  the  base  of  the  dorsal  flap  along  the  metatarsal  bones,  and 
joined  by  a  curved  incision  made  on  a  line  beyond  the  ball  of  the  great  toe.  This  flap  is 
to  be  longer  on  the  inner  than  on  the  outer  side,  because  the  internal  cuneiform  bone  is 
thicker  than  the  cuboid,  and  it  is  to  include  all  the  tissues  down  to  the  bones.  Disarticu- 
lation has  next  to  be  performed,  and  this  is  best  done  from  the  dorsal  region  when  the 
parts  are  put  firmly  on  the  stretch  by  depressing  the  toe.  The  operator  then  places  the 
point  of  the  knife  on  the  outside  of  the  joint  and  carrying  its 
Fig.  717.  edge  inwards  he  opens  it  as  far  as  the  third  metatarsal  bone. 

Around  here  he  carries  the  knife  half  a  line  forwards,  incises 
almost  transversely,  and  thus  reaches  the  second  metatarsal. 
Here  he  must,  above  all  things,  remember  the  general  precept, 
not  to  engage  his  knife  in  the  joint,  but  to  work  only  with  its 
point,  and  to  confine  himself  to  the  division  of  the  ligaments. 
When  this  instrument  has  reached  the  second  metatarsal  bone, 
he  quits  this  side  of  the  articulation  to  attack  the  inner  side. 
,    „   ,  This  is  well  done  by  inserting  the  knife  between  the  shafts  of 

Stump  after  Hey  s  amputation.      .      _  J  °  ....  .  . 

From  Hey's  work.  the  nrst  and  second  metatarsal  bones  with  its  edge  upwards,  and 

with  a  backward  and  forward  motion  dividing  the  ligaments 
holding  the  second  bone  in  place,  this  fact  being  indicated  by  the  sudden  loss  of  resistance 
which  the  surgeon  feels  when  pressing  the  toes  downwards,  and  by  the  sudden  separation 
of  the  tarsus  from  the  metatarsus.  Disarticulation  is  then  to  be  completed  and  the  plantar 
flap  shaped  by  cutting  forwards  close  to  the  bone.  A  long  dorsal  flap  may  be  made  when 
the  plantar  flap  must  be  short." 

The  parts  are  then  to  be  brought  together  by  sutures,  after  securing  the  vessels  by 
torsion  or  the  ligature  and  cutting  off  ragged  tendons.  The  foot  should  be  fixed  upon  a 
splint,  with  the  leg  semi-flexed  upon  its  outer  side,  and  treated  on  ordinary  principles. 

The  stump  left  after  this  operation  is  good,  and  the  operation  one  that  ought  to  be  per- 
formed when  the  toes  and  metatarsal  bones  alone  require  removal. 


Chopart's  Amputation 

is  an  excellent  and  valuable  operation  ;  and  should  always  be  performed  in  preference  to 
any  higher  measure  when  disease  or  injury  is  confined  to  the  fore  part  of  the  foot.  The 
great  theoretical  objection  brought  against  it — the  subsequent  drawing  up  of  the  heel  and 
the  consequent  pointing  of  the  stump — has  really  little  weight,  since  it  can  be  provided 
against  by  the  division  of  the  tendo  Achillis  at  the  time  of  the  operation,  or  subsequently, 
should  the  difficulty  occur.  In  many  cases  of  my  own,  the  tendons  have  never  been 
divided.  My  colleague,  Mr.  Cock,  who  has  performed  this  operation  many  times,  thinks 
most  highly  of  it,  and  never  has  had  to  amputate  subsequently  on  account  of  the  pointing 
of  the  stump.  He  believes  that  this  can  always  be  prevented  or  cured  by  the  division  of 
the  tendo  Achillis  on  the  first  indication  of  such  a  malformation.  It  was  introduced 
into  English  practice  in  1828,  by  the  late  Mr.  James,  of  Exeter,  and  to  the  notice  of 
Scotch  surgeons  by  Professor  Syme,  who  subsequently,  however,  renounced  it  in  favor  of 
his  own  operation  at  the  ankle-joint.  He  did  so  on  account  of  the  objection  already 
stated,  and  because  in  such  partial  amputations  the  part  of  the  tarsus  left  behind,  though 
apparently  sound  at  the  time,  may  become  affected  with  the  same  disease  at  a  later  period. 
But  such  an  argument  may  be  brought  against  all  operations  less  than  the  removal  of  a 
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diseased  part  far  from  the  seat  of  mischief,  and  is  now  fairly  repudiated  by  modern  surgeons. 
In  fact,  all  excisional  and  conservative  surgery  is  based  upon  an  opposite  supposition,  the 
local  nature  of  disease  becoming  daily  more  acknowledged  and  acted  upon. 

The  operation  may  be  described  as  the  amputation  of  the  fore  part  of  the  foot, 
anterior  to  the  astragalus  and  os  calcis,  or  as  the  medio-tarsal  amputation.  On  the  right 
foot  it  should  be  commenced  by  making  a  slightly  convex  flap  from  the  dorsal  aspect  of 
the  foot,  commencing  half  an  inch  behind  the  prominence  of  the  metatarsal  bone  of  the 
little  toe,  and  terminating  at  the  tubercle  of  the  scaphoid,  the  surgeon  grasping  the  foot, 
with  his  index-finger  on  one  point  and  his  thumb  on  the  other.  The  skin  is  the  first  part 
to  be  divided,  and  subsequently  on  the  level  of  its  retraction,  all  the  tendons,  &c,  are 
cut  through  down  to  the  bones  or  joints,  the  articulations  are  then  opened,  beginning  at 
the  scaphoid  joint ;  the  foot  should  be  forcibly  bent  downwards  to  facilitate  this  part  of 
the  operation ;  the  plantar  flap  is  to  be  made  by  cutting  forwards,  and  in  doing  this,  care 

Fig.  718.  Fig.  719. 
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Chopart's  amputation.  Stump  after  Chopart's  amputation. 

should  be  observed  to  keep  the  knife  close  to  the  bones  on  the  sole  of  the  foot,  in  order 
that  the  soft  parts  may  be  divided  with  as  clean  a  cut  as  possible ;  the  flap  should  be  long 
and  extend  as  far  as  the  balls  of  the  toes,  the  longer  on  its  inner  than  outer  aspect  (Fig. 
718).  All  ragged  tendons  may  be  cut  off  short,  and  the  parts  brought  together.  If  there 
be  any  difficulty  in  bringing  up  the  fore  part  of  the  stump,  or  any  retraction  of  the  heel, 
the  tendo  Achillis  should  be  divided  at  once,  but  if  no  such  difficulty  is  experienced,  such 
a  measure  is  unnecessary.  In  dressing  the  stump,  a  good  opening  for  drainage  should  be 
left.  Fig.  719  illustrates  the  condition  of  the  stump  a  year  after  the  operation  in  which 
the  tendo  Achillis  was  not  divided. 

On  one  occasion,  I  performed  this  medio-tarsal  operation  for  injury,  making  two  lateral 
flaps  from  the  dorsum  and  sides  of  the  foot,  the  integument  of  the  sole  having  been  de- 
stroyed.   A  good  stump  resulted. 

SUBASTRAGALOID  AMPUTATION 

follows  next  in  order  amongst  the  amputations  of  the  foot,  and  is  the  removal  of  as  much 
as  is  taken  away  in  Chopart's  amputation,  with  the  addition  of  the  os  calcis.  It  should 
be  performed  when  the  disease  for  which  an  operation  is  required  involves  these  parts, 
and  yet  leaves  the  astragalus  and  ankle-joint  sound.  It  seems,  according  to  Velpeau 
('  Operative  Surgery,'  1839),  to  have  been  first  performed  by  M.  de  Lignerolles,  and  sub- 
sequently by  Textor,  although  Malgaigne  in  1846  described  the  operation  as  his  own 
without  mentioning  these  facts. 

It  is  made  by  a  heel  flap  as  in  Syme's  amputation,  and  a  dorsal  flap  as  in  Chopart's, 
the  foot  being  removed  by  opening  the  joints  between  the  scaphoid  and  astragalus,  and 
that  between  this  latter  bone  and  the  calcis. 

"  The  stump  resulting  from  the  subastragaloid  amputation  appears  to  me,"  writes  Han- 
cock, "  to  be  perfect;  it  is  round,  and  of  good  form;  the  cicatrix  is  firm,  and  well  up  in 
front,  and  the  bottom  of  the  stump  is  perfectly  covered  by  the  natural  heel  tissue."  Nela- 
ton  says  this  form  of  amputation  "  has  been  found  to  surpass  all  amputations"  ('  Clin. 
Surg.'> 
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Hancock's  operation  must  be  looked  upon  as  a  modification  of  the  subastragaloid, 
in  the  same  way  as  PirogofPs  is  a  modification  of  Syme's,  for  Hancock  saves  the  tuber- 
osity of  the  os  calcis  and  turns  it  up  to  be  united  to  the  lower  surface  of  the  astragalus, 
from  which  he  takes  a  slice  of  bone.  It  may  be  adopted,  when  in  his  attempt  to  perform 
the  subastragaloid  operation,  the  surgeon  finds  the  lower  surface  of  the  astragalus  dis- 
eased and  the  os  calcis  sound.  Mr.  Hancock  performed  it  in  1864,  with  an  excellent 
result.  The  incisions  are  very  similar  to  those  required  in  the  subastragaloid,  the  end  of 
the  os  calcis  being  divided  in  a  line  corresponding  to  the  heel  flap,  instead  of  the  flap  being 
reflected.  In  the  '  Lancet'  for  1866,  full  particulars  of  Hancock's  operation  may  be  read, 
as  described  by  him  in  a  lecture  at  the  College  of  Surgeons. 


Syme's  Operation. 


This  consists  in  the  removal  of  the  whole  foot  with  the  articular  surface  of  the  bones  of 
the  leg  just  above  the  malleoli ;  a  covering  for  the  osseous  surface  being  provided  from 
the  integument  of  the  heel,  the  result  being,  adds  Lister,  a  stump  admirably  fitted  for 
bearing  the  weight  of  the  body.  At  the  same  time,  the  parts  likely  to  originate  carious 
disease  are  completely  got  rid  of ;  so  that  this  operation  is  calculated  to  supersede  entirely 
that  of  Chopart,  besides  taking  the  place  of  amputation  of  the  leg  in  the  majority  of  cases 
formerly  supposed  to  demand  it"  ('  Holmes's  Syst.,'  vol.  v,  ed.  2). 

This  view  of  the  operation  which  was  also  held  by  its  originator,  emanating  from  one 
who  was  so  closely  connected  with  Syme  professionally  and  otherwise,  is  doubtless  far  too 
sanguine. 

That  the  operation  is  good  no  surgeon  will  deny  when  amputation  of  the  whole  foot  is 
called  for ;  but  to  say  that  it  will  supersede  entirely  Chopart's  operation  is  to  say  what  I 
trust  never  will  be  true,  for  when  the  bones  of  the  ankle-joint  and  the  joint  itself  are 
sound,  no  surgeon  ought  to  take  away  the  whole  foot  if  any  minor  measure  will  suffice. 
Where  Chopart's  amputation  is  applicable,  Syme's  ought  not  to  be  entertained.  As  an 
amputation  of  the  foot,  where  the  whole  foot  must  be  sacrificed,  it  is  admirable ;  but, 
under  no  other  circumstances  can  it  be  recommended ;  that  it  is  superior  to  amputation 
of  the  leg  most  surgeons  will  admit,  upon  the  same  principle  that  Chopart's  is  superior  to 
it,  on  the  principle  of  the  least  possible  sacrifice  of  parts. 

It  is,  however,  a  successful  operation,  Hancock  reporting  ('  Lancet,'  1866)  that  out  of 
219  cases,  only  17  died,  or  7-|  per  cent. :  181  were  operations  for  disease,  and  of  these 
11  died,  or  6^  per  cent.  :  32  for  accidents,  of  which  6  died,  or  13  per  cent.  The  expe- 
rience of  the  American  war  speaks  also  in  its  favor,  for  out  of  67  cases  only  9  died,  or 
13^  per  cent. 

The  operation  is  performed  as  follows.  I  give  it  in  Syme's  own  words  :  "  The  foot 
being  held  at  a  right  angle  to  the  leg,  the  point  of  a  common  straight  bistoury  should  be 
introduced  immediately  below  the  fibula,  at  the  centre  of  its  malleolar 
projection,  and  then  carried  across  the  integuments  of  the  sole  in  a 
straight  line  to  the  same  level  on  the  opposite  side.  The  operator 
having  next  placed  the  fingers  of  his  left  hand  upon  the  heel,  and  in- 
serted the  point  of  the  thumb  into  the  incision,  pushes  in  the  knife 
with  its  blade  parallel  to  the  bone,  and  cuts  close  to  the  osseous  sur- 
face, at  the  same  time  pressing  the  flap  backwards  until  the  tuberosity 
is  fairly  turned,  when,  joining  the  two  extremities  of  the  first  incision 
by  a  transverse  one  across  the  instep,  he  opens  the  joint,  and  carrying 
his  knife  downwards  on  each  side  of  the  astragalus,  divides  the  late- 
ral ligaments  so  as  to  complete  the  disarticulation.  Lastly,  the  knife 
is  drawn  round  the  extremities  of  the  tibia  and  fibula,  so  as  to  ex- 
pose them  sufficiently  for  being  grasped  in  the  hand  and  removed  by 
the  saw.  After  the  vessels  have  been  tied  (twisted),  and  before  the 
edges  of  the  wound  are  stitched  together  an  opening  should  be  made 
through  the  posterior  part  of  the  flap  where  it  is  thinnest,  to  afford  a 
dependent  drain  for  the  matter,  as  there  must  always  be  too  much 
blood  retained  in  the  cavity  to  permit  of  union  by  the  first  intention. 
The  dressings  should  be  made  of  the  lightest  description.  That  the  flap 
may  and  probably  will  still  occasionally  slough  is  unhappily  too  true ;  but  this  result  is 
always  owing  to  an  error  in  the  mode  of  performance;  for  as  the  integument,  being 
detached  from  its  subjacent  connections,  can  derive  nourishment  only  from  the  anasto- 
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mosing  of  vessels,  it  is  evident  that,  if  scored  crossways,  instead  of  being  separated  by 
cutting  parallel  to  the  surface,  the  flap  must  lose  its  vitality." 

In  Syme's  first  operation,  in  1842  ('Observations  in  Clinical  Surgery,'  1861)  he  simply 
took  away  the  malleolar  projections  and  did  not  remove  the  articulating  surface  of  the 
tibia  as  subsequently  advised,  and  it  is  still  an  open  question  whether  any  advantage  is 
gained  by  this  extra  section  of  bone.  I  have  performed  this  operation  by  Syme's  original 
method,  with  an  excellent  result. 

The  stump  following  the  amputation  is  excellent.  Fig.  720,  taken  from  Fergusson's 
lectures  on  the  progress  of  surgery,  illustrates  it  admirably  : — "  The  very  bit  of  soft 
material  on  which  we  naturally  stand  is  still  preserved  for  the  future  basis  of  this  support." 

Some  surgeons,  and  Pirrie  amongst  them,  perform  the  operation  by  sawing  through  the 
tibia  and  fibula  without  disarticulating  the  foot.    The  modification  is  good. 

Roux's  amputation  differs  from  Syme's  only  in  the  flap  being  made  from  the  inner 
and  under  side  of  the  heel.  I  have  on  one  occasion  made  a  long  anterior  flap — the  only 
one  the  condition  of  the  parts  permitted,  with  success. 

Pirogoff's  Amputation. 

This  operation  is  to  be  regarded  as  a  modification  of  Syme's,  and  was  introduced  by  its 
distinguished  originator  during  the  Crimean  war.    The  merit  he  claims  for  it  is  the  novel 


[Fig.  721.  Fig.  722. 


Bony  union  between  calcaneum  and  tibia,  after  Pirogoff's  amputation.    Heel  flap  with  calcis. 

Pirogoff's  amputation.  (Hewson.)] 

osteo-plastic  principle  that,  a  portion  of  one  bone  remaining,  naturally  connected  with 
soft  parts,  readily  unites  with  another,  and,  at  the  same  time,  serves  to  lengthen  the  limb 
and  increase  its  utility.  It  differs  from  Syme's  in  leaving  the  tuberosity  of  the  os  calcis 
in  the  heel  flap  instead  of  dissecting  it  out,  and  bringing  up  its  exposed  cut  surface  to 
unite  to  the  divided  extremities  of  the  tibia  and  fibula.  I  have  frequently  performed  it, 
and  in  every  instance  with  a  good  result.  Busk  was  the  first  surgeon  who  did  it  in  this 
country,  in  1857.  [This  amputation  is  looked  upon  with  great  favor  by  American  surgeons.] 

The  limb  is  longer  than  after  Syme's  amputation,  and  the  stump  is  not  to  be  excelled 
(Fig.  724),  since  a  patient  can  walk  upon  it  as  well  as  if  no  amputation  had  been  per- 
formed. The  incisions  are  the  same  as  in  Syme's,  but  no  heel  flap  is  dissected  up.  After 
disarticulation  and  dividing  the  lateral  ligament  sufficiently  far  for  the  os  calcis  to  become 
visible  behind  the  astragalus,  the  surgeon  has  to  saw  through  the  os  calcis  in  the  line  of 
the  heel,  and  remove  the  foot,  taking  off,  subsequently,  the  ends  of  the  tibia  and  fibula. 

Dr.  Eben  Watson,  after  having  made  the  heel  flap,  prefers,  before  going  further,  to  saw 
off  as  much  of  the  os  calcis  as  he  wants  to  save ;  but  there  is  an  objection  to  this  practice, 
as  I  have  known  the  incision  through  the  bone  to  be  made  too  far  forwards  into  the 
astragalo-calcanean  joint,  and  a  second  slice  have  to  be  removed.  Dr.  AVatson,  also, 
adopts  Pirrie's  practice  of  dividing  the  tibia  and  fibula  without  previous  disarticulation  of 
the  foot  (Figs.  723  and  724). 

When  this  method  is  employed,  the  surgeon  should  make  a  more  oblique  section  of  the 
os  calcis  from  below  backwards. 
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I  regard  Pirogoff's  amputation  as  very  good  and  it  yields  an  excellent  stump  (Fig. 
724);  it  ought  always  to  be  prefeirel  to  Syme's  when  the  os  calcis  is  sound.  It'  the  bone 
at  the  time  of  the  operation  be  found  to  be  bad  it  must  be  removed,  the  operation  resolving 
itself  into  Syme's;  but  when  the  bone  is  good,  it  appears  to  be  a  grave  error  to  take 
away  what  makes  so  good  a  point  of  support  to  the  body. 


Fig.  723.  Fig.  724. 


Pirogoff's  amputation.    Division  of  malleoli.    T.  Smith.  Stump  after  Pirogoff's  amputation. 

Hancock  records  fifty-eight  cases  of  this  operation  as  performed  by  British  surgeons. 
Five  only,  or  9  per  cent.,  died. 

Amputation  of  the  toes  may  be  performed  in  the  same  way  as  amputation  of  the 
fingers  already  described,  equal  care  being  observed  not  to  interfere  with  the  plantar  sur- 
face of  the  foot.  In  amputating  the  great  or  little  toes  the  same  oval  flaps  should  be  made 
as  were  recommended  in  amputation  of  the  thumb  and  little  finger  (page  978).  They 
should  always  be  large  and  as  much  skin  saved  as  the  case  will  allow. 

Stumps,  and  thier  Morbid  Conditions. 

To  secure  a  good  stump  is  desirable,  although  to  obtain  it  by  taking  away  more  of  the 
body  than  is  required  by  the  exigence  of  the  case,  no  increased  risk  to  life  should  be 
incurred.  Many  of  the  most  promising  stumps  after  an  amputation  often  turn  out  badly, 
while  the  least  promising  end  well ;  the  result  depending  more  probably  on  their  subse- 


Fig.  725.  Fig.  726.  Fig.  727. 


Thigh  stump  after  a  circular  After  a  flap.  Stump  after  amputation  at 

amputation  of  thigh.  the-  knee-joint. 


quent  dressing  than  on  the  condition  of  the  flaps  at  the  time,  it  being  quite  certain  that 
bad  dressing  may  destroy  the  best  stumps  and  good  dressing  improve  the  bad.    Still,  the 
,  character  of  the  stump  is  much  determined  by  the  form  of  amputation  that  has  been 
performed. 

The  stump  after  a  circular  amputation  (Fig.  725)  is  not  so  good  as  that  obtained  after 
a  flap  (Fig.  726).  The  stump  left  after  the  mixed  form  of  amputation  of  the  leg,  leaves 
nothing  to  be  desired  (Fig.  701),  and  that  which  is  met  with  after  amputation  at  the 
knee-joint  when  the  patella  is  left  is  unexceptionable  (Fig.  727). 

A  conical  stump  (Fig.  728)  is  always  regarded  as  a  bad  one,  and  yet  most  thigh  and 
arm  (single  bone)  stumps  after  primary  amputation  become  conical  by  time,  the  soft  parts 
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and  muscles  wasting,  except  in  very  fat  subjects.    When  double  bones  Fig.  728. 

exist,  this  evil  is  rarely  seen,  nor  is  it  .after  amputations  at  the 
joints.    Knee  and  elbow  stumps  and  Pirogoff's  are  the  best  we  see. 

A  stump  that  looks  well  after  an  operation,  with  a  mass  of  muscle 
covering  it,  is  sure  to  undergo  a  change  ;  the  muscles  will  degenerate 
and  the  muscular  fibres  losing  all  their  characteristic  features,  turn 
into  fibro-cellular  tissue,  of  which,  and  of  fatty  tissue,  a  good  stump 
is  formed.  The  end  of  the  bone  will  become  rounded  off',  and  its 
medullary  canal  filled  up  ;  the  nerves  of  the  stump  also  will  become 
bulbous  to  a  degree,  but  painful  only  when  they  are  involved  in  the 
cutaneous  cicatrix  or  bound  down  to  the  bone. 

At  times,  however,  stumps  grow,  and  become  conical,  and  in  the 
amputations  of  childhood  this  condition  must  be  expected.  It  is  best 
seen  in  the  leg,  as  it  so  happens  that  the  shafts  of  bones  grow  most 
where  they  come  in  contact  with  the  larger  epiphyses,  and  in  the 
leg,  the  one  entering  into  the  knee-joint  is  the  larger.  In  the  case 
of  a  boy,  aet.  7,  whose  leg  I  had  to  amputate,  with  some  irregular  skin  flap,  for  a  com- 
pound fracture,  just  below  the  knee,  I  have  had  to  take  away  on  two  occasions,  at  inter- 
vals of  three  years,  two  pieces  of  bone  at  least  an  inch  long,  purely  from  the  growth  of 
the  bone  during  childhood,  and  it  was  interesting  to  notice,  that  the  tibia  on  both  occa- 
sions had  grown  at  least  twice  as  much  as  the  fibula ;  in  my  second  operation  I  never 
touched  the  fibula. 

Painful  stumps  are  most  distressing ;  and  are  commonly  caused  by  some  increase 
in  the  bulbous  condition  of  the  divided  nerves,  the  nerve  being  included  in  the  cicatrix 
or  pressed  upon  by  the  bone,  and  under  such  circumstances,  a  cure  is  readily  effected  by 
the  removal  of  the  bulbous  nerve.  But  in  others,  the  extreme  pain  seems  to  be  due  to 
hyperesthesia  which  is  often  called  hysterical,  the  slightest  touch  of  the  end  of  the  stump 
being  sufficient  to  cause  convulsive  twitchings  of  the  limb,  and  pain  flying  up  the  stump. 
In  these  cases,  operative  interference  cannot  be  recommended,  although  nerve  stretching 
has  been  advocated  ;  the  general  condition  of  the  body  usually  associated  with  this  affec- 
tion requires  attention ;  tonics  are  always  required,  with  local  soothing  anodyne  applica- 
tions, such  as  belladonna,  opium,  or  stramonium  ointments,  &c. 

Necrosis  of  the  stump  is  a  common  condition,  and  it  is  often  due  to  too  great  a 
separation  of  the  periosteum  from  the  bone  at  the  time  of  the  operation  from  the  forcible 
traction  of  the  flaps  backwards,  and,  at  times,  to  a  distinct  endostitis  of  the  divided  bone 
(osteo-myelitis).  In  the  former  case,  the  necrosis  is  limited,  and  will  probably  show  itself 
only  as  a  ring  of  bone  which  may  come  away  by  itself  or  be  removed.  In  the  latter 
more  or  less  of  the  shaft  of  the  bone  dies  and  subsequently 
exfoliates,  the  periosteum  forming  a  new  casing  or  sheath 
of  bone  to  supply  the  dead  bone's  place,  as  in  cases  already 
described  in  the  chapter  on  ostitis.  The  largest  seques- 
trum I  was  ever  called  upon  to  remove  from  a  stump,  was 
from  the  femur  of  a  man  whose  lower  extremity  I  ampu- 
tated for  disease  of  the  knee-joint  consecutive  to  acute 
necrosis  of  the  tibia.  The  femur  became  inflamed  by 
endostitis  after  the  amputation,  and  ended  in  endosteal 
necrosis.  The  sequestrum  was  five  inches  long.  I  drew 
it  out  of  the  end  of  the  stump  some  months  after  the 
amputation,  and  an  excellent  stump  was  left.  I  have  had 
also  a  similar  case  in  a  child  about  six  years  old — necrosis 
of  the  stump  following  amputation  for  acute  necrosis  of  the  tibia  extending  into  the  knee- 
joint.  The  stump  united  after  the  operation  by  primary  union,  but  the  bone  subsequently 
appeared  in  the  wound  as  a  necrosed  mass,  this  change  being  attended  with  slight  consti- 
tutional disturbance.  In  exceptional  cases,  the  soft  parts  slip  away  from  the  bone  and 
retract  as  a  whole,  the  stump  bone  suddenly  protruding  through  them  for  some  inches 
(Fig.  729).  In  such  the  periosteum  covering  the  bone  becomes  inflamed,  and  with  the 
soft  parts  dying  loses  its  attachment  and  retracts.  The  bone  deprived  of  its  periosteum 
projects  from  between  the  flaps  as  a  dead  or  dying  portion,  the  result  of  periosteal  necrosis. 
Under  these  circumstances  the  stump  must  be  re-opened  and  the  end  of  the  bone  removed 
high  up. 

Sir  Joseph  Fayrer  tells  us  ('  Clin.  Surg.,'  186G)  that  in  India,  this  osteo-myelitis  of  the 
ends  of  stumps  is  a  common  affection,  and  often  attended  with  severe  constitutional  symp- 


Fig.  729. 


Necrosis  of  a  stump. 
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toms  such  as  are  well  known  to  accompany  all  cases  of  acute  endostitis  with  or  without 
amputation.  He  regards  the  affection  as  so  serious  that  he  advocates  the  re-amputation 
of  the  limb  above  the  next  joint  as  soon  as  the  earliest  symptoms  of  systemic  infection 
appear,  blood-poisoning  being  the  chief  danger  of  the  disease.  "  The  proper  time,"  lie 
writes,  "  for  amputation  in  cases  of  diffused  osteo-myelitis  is  as  soon  as  possible  after  you 
have  ascertained  that  the  bone  is  affected  ;  and  the  mode  of  arriving  at  this  knowledge  is 
simply  the  passage  of  a  long  probe  down  the  medulla.  Should  it  impinge  on  healthy  and 
bleeding  medulla  near  the  surface,  you  may,  if  the  constitutional  symptoms  permit,  wait 
and  see  if  nature  is  about  to  limit  the  suppuration  and  throw  off  the  diseased  bone,  which 
is  a  rare  result.  Should  it  pass  well  up  the  bone,  its  whole  death  is  certain.  In  cases  of 
incipient  inflammation  the  medulla  will  be  found  protruding  like  a  fungus  from  the  central 
cavity,  and  the  bone  surrounding  it  exposed  to  a  greater  or  lesser  extent;  at  a  later  period 
the  end  of  the  medulla  is  found  already  dead,  blackened,  and  encrusted,  but  within  it  is  a 
putrid  mass  of  bone,  debris,  and  pus.  In  the  former  stage  you  can  watch  the  progress  of 
the  case.  In  the  latter  interference  is  immediately  necessary,  and  that  I  fear  can  be 
nothing  short  of  amputation,  either  about  the  next  joint,  or  perhaps  in  a  young  subject  at 
the  epiphysis.  The  condition  of  the  soft  parts  must  not  deceive,  the  condition  of  the 
bone  and  the  constitutional  symptoms  must  be  the  guide  as  to  the  time  and  necessity  for 
operations."  I  have  made  this  long  extract  from  Sir  Joseph  Fayrer's  paper  because  it  is 
through  him,  that  in  recent  times  the  subject  has  been  brought  prominently  under  notice, 
though  Longmore  and  Holmes  in  this  country  have  ably  dwelt  upon  it,  and  Roux,  of 
Toulon,  made  it  the  subject  of  a  special  report. 

In  acute  cases,  there  can  be  little  doubt  as  to  the  wisdom  of  the  practice  suggested ; 
but  in  English  practice,  they  are  not,  however,  of  great  frequency — the  cases  of  necrosis 

of  stumps  met  with  being  generally  of  a  more  chronic  or  sub- 
Fig.  730.  acute  kind,  of  either  periosteal  or  endosteal  origin,  and  not 

requiring  such  active  treatment. 

Aneurismal  enlargement  of  the  arteries  of  a  stump  has  been 
--Bo)ie     described  by  Erichsen  on  Cadge's  authority,  and  is  an  acci- 
dental association. 

Cancer  may  also  attack  a  stump.    In  December,  1871,  I 
removed  the  leg  stump  of  a  man,  set.  58,  for  extensive  cancer- 
ous  disease  of  two  years'  standing,  which  attacked  the  cica- 
Eemoved  from  John  B.  ,  at.  16,    trix  that  had  been  formed  fifty-four  years  (vide  Fig.  27).  In 
jho  had  had  his  arm  amputated     ^.  amputation  of  both  legs  had  been  performed  for  <ran- 

four  years  previously  for  an  acci-  r_  e  f  «" 

dent  grene  of  the  limb  when  the  patient  was  a  child  four  years  old. 

When  the  end  of  the  bone  in  a  stump  is  not  well  covered 
and  is  subjected  to  pressure,  a  bursa  at  times  forms  as  a  protective  agent.  This  occurred 
in  the  case  from  which  Fig.  730  was  taken.  I  amputated  the  end  of  the  humerus  with 
the  bursa,  and  a  good  stump  was  left. 

Electrolytic  Caustic. 

I  had  intended  to  have  introduced  in  a  former  page,  a  valuable  electrolytic  caustic  which 
has  been  ably  advocated  by  my  friend  and  colleague  Mr.  C.  H.  Golding-Bird  in  the  '  Lan- 
cet,' for  September  28th,  1878,  but  omitted  to  do  so.  He  applied  it  first  for  the  removal 
of  scrofulous  lymphatic  glands,  but  it  is  clearly  applicable  to  other  purposes. 

The  plan  was  originally  suggested  by  the  late  Dr.  Golding-Bird,  Mr.  Golding-Bird's 
father,  as  a  painless  method  of  forming  issues  under  the  name  of  the  "  electric  moxa." 
In  my  dresser  days  it  was  occasionally  employed  to  stimulate  indolent  and  unhealthy  sores, 
the  silver  plate  being  applied  to  the  sore. 

It  acts  on  the  principle  of  a  Smee's  battery,  the  salts  in  the  serum  acting  as  the  sulphu- 
ric acid.  A  is  a  thin  silver  or  copper  plate  about  2  to  3  inches  square,  and  B  points  of 
metallic  zinc  1^  inch  long  thrust  through  shields  of  cork  or  gutta-percha.  The  two  are 
connected  by  very  flexible  copper  wire.  One  or  more  zinc  points  may  be  used  with  the 
same  silver  plate.  The  silver  is  strapped  firmly  on  to  a  piece  of  thick  wash  leather  or 
lint,  twice  or  thrice  folded,  soaked  in  strong  salt  and  water,  placed  on  the  skin  which  is 
previously  bathed  with  the  same  fluid.  Oil  silk  over  all  keeps  it  moist  many  hours.  The 
lint  must  be  damped  night  and  morning.  The  zinc  is  thrust  into  the  gland  to  be  de- 
stroyed, with  or  without  a  previous  bistoury  puncture  and  strapped  in  its  place.  After 
about  five  days,  if  the  zinc  is  removed  the  gland  is  found  destroyed,  and  converted  into  a 
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gray  friable  mass,  very  acid  to  test  paper.  The  best  place  for  the  silver  is  over  the  ster- 
num ;  the  wire  with  the  zinc  being  brought  beneath  the  collar  to  the  neck.  Unless  suppu- 
ration is  excited,  which  is  very  rare,  there  is  no  pain. 
With  some  slight  modifications, this  caustic  can  be  used 
for  keeping  in  check  the  growth  of  malignant  diseases 
in  parts,  as  the  rectum  or  cervix  uteri,  where  other 
operative  means  are  inadmissible  or  unadvisable.  "  I 
have  known,"  adds  Golding-Bird,  "of  its  employ- 
ment in  a  case  of  the  latter  disease,  where  a  rapid 
destruction  of  the  growth  and  relief  from  pain  was 
the  result.  A  short  rod  of  zinc  was  worn  in  the 
canal  of  the  diseased  cervix,  and  to  it  was  attached 
a  stiff  copper  wire  insulated  with  gutta-percha,  which  terminated  in  a  silver  plate  that 
was  strapped  to  the  front  of  the  abdomen." 

Thomas's  Splints  for  Diseases  of  the  Hip-  and  Knee-joints. 

By  some  oversight  these  splints  were  not  noticed  in  their  right  places,  but  they  are  too 
good  to  be  omitted,  the  one  for  hip-disease  being  the  only  posterior  splint  we  possess,  and 
the  other  for  knee  disease  answering  admirably  all  the  purposes  of  a  splint,  and  permitting 
more  freedom  than  any  other. 

The  hip  splint  consists  of  a  long  piece  of  malleable  iron,  one  inch  by  a  quarter  for  an 
adult,  and  three-quarters  of  an  inch  by  three-sixteenths  for  children,  extending  from  the 
lower  angle  of  the  shoulder-blade  to  the  centre  of  the  calf  of  the  leg,  to  which  an  iron  oval 
chest  hoop,  measuring  four  inches  less  than  the  chest  circumference,  is  firmly  riveted 
to  the  upper  end,  and  two  half  hoops  to  support  the  thigh  and  calf,  as  seen  in  Fig.  730. 


Fig.  732.  Fig.  733.  Fig.  734. 


Thomas's  posterior  splint  as  applied  for  hip  Thomas's  knee-splint.         Knee-splint  as  applied  to  left  limb, 

disease.  with  patten  on  right. 

The  vertical  iron  band  is  carefully  modelled  to  the  outline  of  the  trunk  and  limb,  and 
the  chest  hoop  fitted  to  the  sound  side,  but  away  from  the  diseased.  The  whole  should  be 
well  padded,  and  bound  to  the  body  passing  in  the  direction  of  the  sound  side  over  the 
posterior  surface  ;  and  if  this  is  efficiently  done  the  diseased  limb  will  be  well  supported, 
and  the  patient,  if  a  child,  can  be  moved  readily  from  room  to  room. 

The  curve  of  the  instrument  may  require  alteration  from  time  to  time,  as  the  flexed 
limb  becomes  extended,  and  the  curved  spine  straight. 

The  knee-splint  is  composed  of  a  padded  ovoid  iron  ring,  three-eighths  of  an  inch  thick, 
to  fit  well  up  in  the  groin,  and  two  vertical  iron  rods,  ending  in  a  patten  about  four  inches 
below  the  foot,  with  an  intermediate  foot-piece  (Fig.  733).  An  apron  of  basil  leather 
is  stretched  between  the  iron  bars  for  the  affected  limb  to  rest  upon,  in  which  slits  are 


Fig.  731. 
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made  for  the  insertion  of  a  bandage  to  keep  the  limb  and  splint  together.  When  the 
patient  gets  up  the  splint  is  suspended  by  a  strap  buckled  to  the  ovoid  thigh-ring,  and 
passed  over  the  shoulder  of  the  sound  side,  and  when  he  walks  upon  the  splint  a  patten 
has  to  be  fitted  to  the  foot  of  the  opposite  limb,  to  maintain  the  level  of  the  body,  Fig.  734. 

When  the  knee  is  much  flexed  a  cushion  or  pad  should  be  placed  behind  the  knee  which 
unfolds  itself  by  a  gradual  process  of  extension. 

As  the  disease  improves,  and  the  dependent  position  of  the  limb  becomes  allowable,  the 
patient  can  get  about  by  means  of  a  patten  on  the  opposite  limb.  The  introduction  of 
this  patten  for  the  above  purposes  is  worthy  of  all  praise. 

Invalid  Lift. 

This  lift  supplies  a  want.  With  it  a  patient  can  be  raised  from  his  bed  with  facility, 
and  all  dressing  and  nursing  arrangements  made  without  disturbing  him.  It  can  like- 
wise be  worked  by  an  ordinary  nurse,  is  portable  and  inexpensive. 

First  place  the  stretcher  poles  on  the  bed,  one  each  side  of  the  patient,  the  row  of  small 
iron  pins  outwards. 

Pass  one  iron  rod  under  the  pillow,  and  turn  the  screwed  end  of  it  into  a  brass  collar 
of  the  stretcher  pole  some  five  or  six  inches,  putting  the  other  end  of  the  iron  rod,  which 

has  a  collar  on  it,  into  the 
opposite  stretcher  pole ; 
then  pass  the  other  iron  rod 
under  the  feet  of  the  patient 
in  the  same  manner. 

Pass  the  linen  bands 
gently  under  the  patient, 
where  he  is  best  able  to  bear 
pressure,  the  broad  band 
under  the  shoulders  and  the 
two  narrowest  bands  one  at 
each  end  of  the  stretcher 
poles,  at  the  same  time  plac- 
ing the  eyelet  holes  over  t lie 
pins  on  each  side  of  the 
stretcher  poles. 

Tighten  the  linen  bands 
by  turning  the  iron  rods 
with  the  key,  thus  when  ne- 
cessary making  the  stretcher 
perfectly  rigid. 

Place  the  uprights  marked  No.  1  at  the  head  of  the  bedstead,  on  the  mattress  or  pal- 
liasse, with  the  number  facing  the  foot  of  the  bedstead  ;  next  place  the  iron  shoe  marked 
No.  1  on  the  square  end  of  the  upright ;  the  handle  end  of  the  pole  will  now  rest  on  the 
bedstead  and  support  the  uprights  at  the  head  till  you  put  up  the  uprights  marked  No.  2 
at  the  feet,  with  the  number  towards  you  in  the  same  manner,  when  the  whole  will  remain 
firm.    Eacli  lift  is  marked  according  to  these  instructions. 

Place  the  remaining  pieces  of  wood  or  bases  at  the  head  and  foot  (on  the  mattress  when 
a  feather  bed  is  used),  dropping  the  uprights  into  the  holes  cut  in  the  bases  to  receive 
them.  If  the  patient  lies  on  the  mattress,  then  place  the  bases  on  the  palliasse,  so  that  in 
either  case  the  bed  or  mattress  can  be  removed  and  shaken  and  the  bed  made  comfortable 
whilst  the  patient  is  suspended  above. 

Slip  the  ends  of  the  webbing  attached  to  the  long  pole  over  the  ends  of  the  stretcher, 
put  on  the  handle,  and  lift  your  patient  gently  by  turning  it  to  the  right,  and  when  up 
the  required  height,  place  the  loop  of  webbing  which  is  on  your  right  hand  securely  over 
the  end  of  the  handle,  when  the  patient  will  remain  suspended.  Take  care  not  to  let  the 
handle  slip  while  raising  or  lowering  the  patient. 


Fig.  735. 


Invalid  lift  as  made  at  237,  Euston  Road,  N.  W. 
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ABDOMEN,  injuries  of,  453 
contusions  of,  453 
diagnosis  in,  454 
penetrating  wounds  of,  400 
gunshot  wounds  of,  892 
tapping,  481 
Abdominal  parietes,  wounds  of 
4  GO 

Abdominal  viscera,  wounds  of 
460,  462 
protrusion  of,  461 
Abduction  of  leg  in  hip  disease 
877 

Abnormal  anus,  463 
Abscess,  31 

definition  of,  31 

chronic,  32 

alveolar,  442 

anal,  528 

hyper-distension  of.  35 
in  bone,  917 
in  brain,  181 
of  breast,  721 
fecal,  464 
lumbar,  219 
spinal,  219 
perineal,  G40,  650 
of  tongue,  400 
of  kidney,  582 
of  prostate,  597 
of  joints,  890 
about  joints,  91 1 
opening,  33 
Hilton's  method,  33 
Abscess  knife,  33 
Absorbent  inflammation,  153 
Abscission,  292 
Accommodation,  239 
diseases  of,  240 
Acetabulum,  fracture  of,  840 

impaction  of  femur  in,  840 
Acromion,  fracture  of,  829 
Actual  cautery,  329 
Acupressure,  325 
Acute  internal  strangulation,  469 
Adams's  operation  on  hip,  888 
lor  deformed  nose,  548 
for  contracted  fingers,  781 
Adduction  of  leg  in  hip  disease, 

878 
Adenitis.  153 
Adenoma,  98,  116 
of  breast,  725 
cystic,  730 
statistics  of,  726 
Adhesion,  primary,  23 

secondary,  25 
Adhesions  of  iris,  255 
of  labia,  712 
peritoneal,  748 
63 


Adipose  tumors,  94 
Air  in  veins,  382 
Air  passages,  foreign  bodies  in, 
561 

wounds  of,  559 

operations  on,  566 
Albuminuria,  603 

with  shock,  199 
Alimentation,  rectal,  545 
Allarton's  operation  for  stone,  632 
Alveolar  abscess,  411,  443 
Amalgams,  439 
Amaurosis,  265 
Ametropia,  234 

Amputation  in  joint  disease,  892 
or  excision  of  knee,  897 

Amputation,  961 

in  collapse,  199,  200 

mortality  of,  964 

of  the  thigh  for  diseases  oi 

knee,  961 
causes  of  death  in,  964 
different  varieties  of,  965 
instruments  required  in,  967 
position  of  assistants  in,  968 
flap  operation,  967 
its  history,  962 
circular  operation,  962 
value  of  splints  after,  969 
Teale's,  973 
Carden's,  974 
mixed  form,  974 
above  shoulder-joint,  976 
at  shoulder-joint,  975 
of  arm,  976 
at  elbow  joint,  977 
of  forearm,  977 
of  thumb  and  fingers,  978 
at  wrist-joint,  977 
at  hip-joint,  895,  979 
of  thigh,  980 
at  kuee-joint,  981 
of  leg,  974,  982 
of  foot,  982 
in  gangrene,  46 
in  gunshot  injuries,  953 
in  compound  fractures,  820 
dressing  stump  after,  970 

Amussat's  operation,  479 

Anal  abscess,  528 

Anastomosis,  aneurism  by,  355 

Anaesthesia,  local,  961 

Anaesthetics,  action  of,  954 
choice  of,  954 

rules  for  administration  of, 

955 

value  of,  as  aids  to  diagnosis, 

958 

improvements  in  practicedue 
to,  959 


Anaesthetics — 

in  eye  surgery,  267 
Anchylosis  of  spine,  220 

of  hip,  888 

of  knee,  891 
Anel's  operation  for   aneurism  , 
349 

Aneurism,  337 

diagnosis  of,  340 

diffused,  337 

dissecting,  337 

traumatic,  352 

false,  337 

true,  337 

varicose,  354 

rupture  of,  340 

spontaneous  cure  of,  339 

by  anastomosis,  355 

fusiform,  337 

arterio-venous,  354 

cirsoid,  355 

special,  360 

treatment  of,  341 

by  ligature,  348 

by  compression,  342 

by  manipulation,  351 

by  injection,  351 
Aneurism  needle,  364 
Aneuiismal  varix,  353 
Aneurismal  sac,  relations  of,  to 

artery,  337 
Angeioleucitis,  153 
Animal  poisons,  65 
Anatomical  tubercle,  66 
Angular  curvature  of  spine,  219 
Ankle-joint,  dislocations  of,  808 

diseases  of,  881,  892 

suppuration  of,  900 

excision  of,  900 

amputation  at,  987 
Annular  stricture,  638 
Antiseptic  ligature,  321,  971 
Antiseptic  treatment  of  wounds, 
970 

Autrum,  diseases  of,  414 

dropsy  of,  414 

suppuration  of,  414 
Antyllus,  operation  of,  for  aneu- 
rism, 351 
Anus,  artificial,  479 

abnormal  anus,  463 

imperforate,  521 

diseases  about,  525 

fistula  about,  528 

painful  ulcer  of,  526 

pruritis  of,  538 
Aorta,  abdominal  aneurism  of, 
362 

rupture  of,  363 
ligature  of,  362 
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Aort.i — 

compression  of,  ?>62 
Aphasia  after  head  injury,  173 
Arachnitis,  179 

spinal,  209 
Arachnoid  cysts,  176 
Aphthous  stomatitis,  395 
Apncea,  579 

Arch,  palmar,  wounds  of,  373 
Arm,  amputation  of,  97(3 
Arrest  of  inflammation  by  ob- 
struction of  artery,  35 
Arrows,  wounds  from,  126 
Arteries,  diseases  of,  331 
inflammation  of,  331 
atheroma  of,  331 
injuries  of,  318 
torsion  of,  326 
statistics  of,  327 
ligature  of,  325 
general  rules  for  the  ligature 

of,  360 
occlusion  of,  319 
subcutaneous  rupture  of,  3  1  9 
hemorrhage  from,  318 
Arteritis  and  atheroma,  331 
Arterial  pyaemia,  61,  336 
Artery  constrictor,  327 
Artificial  anus,  479 
Artificial  leech,  268 
Artificial  pupil,  283 
Artificial  respiration,  579 
Arthritis  osteo.,  909 
Articular  ends  of  bones,  disease 

of,  924 
Asphyxia,  579 
Aspirator  in  abscess,  32,  31 
Astigmatism,  238 
Astragalo-caleanenn  joint,  dis- 
ease of,  881 
dislocation  of,  809 
Astragalus,  dislocation  of,  81 1 
fracture  of,  858 
excision  of,  900 
Atheroma,  331 
Atlas,  disease  of,  219 

dislocation  of,  212 
Atropliy  of  bone,  876 

of  muscle,  761 
Atropine  in  iritis,  256 
Audiphone,  315 
Aural  catarrh,  3 1 1 

polypi,  309 
Auricle,  malformations  of,  300 

tumors  of,  301 
Axillary  artery,  ligature  of,  370 


BACK,  injuries  of,  206 
sprains  of,  21 6 
Base  of  skull,  fractures  of,  1 65 
Balanitis,  673 
Bandage,  spica,  503 
suspensory,  691 
immovable,  821 
Barbadoes  leg,  149 
Battey's  operation,  754 
Basedow's  disease,  157 
Bath,  calomel,  78 
Bavarian     immovable  flanuel 

splint,  821 
Bedside  experience,  19 
Bedsores,  43 

Bellocq's  instrument  for  plugging 
nose,  549 


Bending  of  bones,  814 
Biceps  tendon,  rupture  of,  758 
Bites,  serpent,  67 
Bladder,  diseases  of,  587 
rupture  of,  459 
irritable,  587 
in  women,  719 
inversion  of,  670 
inflammation  of,  589 
sacculated,  590 
washing  out,  591 
ulceration  of,  591 
exstrophy  of,  667 
tumors  of,  593 
villous  growths  of,  593 
cancer  of.  594 
atony  of,  594 
tubercular  disease  of,  594 
paralysis  of,  595,  622 
stone  in,  61 1 
foreign  bodies  in,  037 
malformations  of,  667 
gunshot  wounds  of,  950 
on  puncturing  bladder,  660 
Bleeding,  387 

in  head  injuries,  180,  183 
in  wound  of  lung,  573 
Blepharophymosis,  273 
'  Bloc,  reduction  en,'  505 
Blood  poisoning,  55 

prevention  of,  62 
Blood  tumors  of  scalp,  161 
lilood  cysts  in  skull,  174 
Bodies,  loose,  in  joints,  907 
in  bursse,  764 
in  ganglion,  768,  909 
Boils,  139 

Delhi,  143 
Bone,  atrophy  of,  933 
abscess  of,  917 
contusions  of,  of  skull,  163 
diseases  of,  912 
inflammation  of,  913 
elongation  of,  from  inflam- 
mation, 931 
fractures  of,  814 
hypertrophy,  933 
caries  of,  914 
necrosis  of,  914,  920 
sclerosis  of,  914 
tumors  of,  926 
dingnosis  of,  926 
pulsatile  tumors  of,  933 
cysts  in,  933 
hydatids  in,  933 
cancer  of,  930 
amputation  in,  933 
Bowel,  internal  strangulation  of, 
469 

ruptured,  456 
Brachial  artery,  ligature  of,  371 
Brain,  bruised,  170 

hemorrhage  from,  171,  171 

concussion  of,  1 69 

compression  of,  175 

diagnosis  of,  184 

hernia  of,  180 

inflammation  of,  179 

injuries,  localization  in,  185 

suppuration  of,  180 

wounds  of,  178 
Brnin  and  its  membrMties,  in- 
juries of,  173 
Brasdor's  operation,  349 
Breast,  diseases  of,  720 


Breast — 

Creighton's  views  of  their 

pathology,  723 
hypertrophy  of,  727 
engorgement  of,  720 
inflammation  of,  721 
abscess  of,  721 
sub-mammary  abscess  of,722 
chronic  induration  of,  722 
the  irritable,  723 
tumors  of,  723 
adenoma  of,  725 
statistics  of,  725 
cancer  of,  728 
open  cancer  of,  733  . 
statistics  of,  729 
colloid  cancer  of,  728 
cystic  disease  of,  730 
milk  tumor  of,  732 
hydatids  of,  732 
nsevus  of,  732 
retracted  nipple  in,  733 
discharge  from  nipple  in,  734 
enlarged  glands  in,  784 
infiltration  of  skin  in,  734 
chronic  eczema  of  nipple  pre- 
ceding cancer,  734 
excision  of,  735 

Breast,  tumors  of,  diagnosis,  of, 
723 

Broad  ligament,  cysts  of,  739 
Bromide  of  ethyl,  957 
Bronchocele,  158 
Bronchotomy,  567 
Bruise,  120 
Bubo,  in  clap,  673 

in  chancre,  677 

in  syphilis,  675 
Bubonocele,  509 
Bullets,  varieties,  940 

extractor,  944 
Bunion,  145 
Burns  and  scalds,  127 

statistics  of,  1 28 

cause  of  death  in,  128 

pathology  of.  128 

of  larynx,  564 
Burrowing  of  abscess,  32 
Bursse,  diseases  of,  764 

ot  synovial,  765 

of  popliteal,  700 

acute  inflammation,  911 

loose  bodies  in,  703 


CACHEXIA,  21 
Calcis,  fractures  of,  858 
necrosis  of,  807 
Csesarean  section,  755 
Calculus,  nasal,  555 
salivary,  397 
in  tonsil,  408 
renal,  585,  606 
prostatic,  601 
vesical,  607 
urethral,  612,  662 
in  female,  635 
Callisen's  operation,  479 
Callous  ulcers,  39 
Callus,  provisional,  823 
Calomel  bath  in  syphilis,  78 
Canaliculi,  obstruction  of,  273 
Cancer,  100,  117 
scirrhous,  101 
medullary,  103 
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Cancer — 

melanotic,  104 

osteoid,  104 

epithelial,  105 

colloid,  106 

villous,  107 

of  lip,  393 

of  nose,  550, 554 

of  oesophagus,  449 

of  tongue,  400 

of  tonsil,  409 

of  rectum,  539 

of  bladder,  594 

of  prostate,  601 

of  penis,  665 

of  breast,  728 

of  testicle,  700 

of  bone,  873 

of  scrotum,  707 

causes  of,  107 

hereditary  influence  in,  107 

treatment  of,  108 

by  excision,  109 

by  caustics,  109 
Cancrum  oris,  395 
Cannon  balls,  blows  from,  941 
Carbolized  ligatures,  321,  971 
Carbuncle,  139 

facial,  141,  395 
Carcinoma,  100,  1 17 
Garden's  amputation,  973 
Caries,  94 

caustic  treatment  of,  915 
Carotid  artery,  compression  of, 
364 

ligature  of,  364 
Carpus,  dislocation  of,  798 

diseases  of,  905,  924 
Cartilage,  diseases  of,  870 

dislocations  of  inter-articu- 
lar, 808 

tumors  of,  96,  927 

fracture  of  costal,  574 
Cartilages,  sterno-costal,  fracture 
of,  574 

Cartilages,  loose  in  joints,  907 
Castration,  704 
Cataract,  284 

operations  for,  286 

accidents  during,  290 

after  treatment,  270 
Cataract  glasses,  290 
Catarrh  of  tympanum,  311 
Catarrhal  conjunctivitis,  245 
Catgut  ligature,  carbolized,  321 

preparation  of,  971 
Catheter,  on  passing,  643 

introduction  of,  643 

tying  in,  643 

Eustachian,  312 
Caustics,  108 
Cautery,  actual,  328 

galvanic,  in  fistula,  37 

in  piles,  534 

in  skin  cancer,  108 

in  ovariotomy,  751 
Cell  development,  2" 
Cellular'membranous  sore,  36 
Cervix  femoris,  fracture  of,  815, 
841 

Cervical  cysts,  90 

Cervical  vertebra,  diseases  of, 

219,  223 
Chancre,  674 
of  lip,  3v5 


Chancre — 

infecting,  674 
Charbon,  or  malignant  pustule, 
142 

Cheloid  tumors,  132 

of  ear,  301 
Cheiloplastic  operations,  392 
Chest,  injuries  of,  570 

gunshot  injuries  of,  891 

wounds  of,  574 

of  large  vessels  of,  316 
Chigoe,  152 
Chilblain,  138 
Children,  hydrocele  in,  680 

irritable  bladder  in,  587 

incontinence  in,  593 

stone  in,  615 

lithotomy  in,  624  * 

retention  in,  659 

extravasation  in,  663 
Chimney  sweep's  cancer,  105 
Chloroform,  953 

value  of,  in  strangulated  her- 
nia, 497 
Choked  disk,  265 
Cholecystotomy,  484 
Chopart's  amputation,  984 
Chordee,  672 

Choroid,  hypersemia  of,  257 

injuries  of,  258 
Choroiditis,  257 

Chronic  intestinal  obstruction, 
'  471 

Cicatrices,  diseases  of,  131 

division  of,  131 

congenital,  133 
Cicatricial  stricture  of  urethra, 

653 

Cicatrization,  24 
Circumcision,  664 
Cirsoid  aneurism,  355 
Civiale's  Hthotrity,  618 
('lamp,  for  ovariotomy,  749 

for  piles,  535 
Clavicle,  dislocation  of,  788 

fracture  of,  827 

excision  of,  795 
Claw-like  extremities,  770 
Cleft  palate,  402 
Clinical  history,  value  of,  18 
Clitoridectomy,  713 
Clitoris,  enlargement  of,  713 

cancer  of,  712 
Cloacae  in  bone,  921 
Clots,  "active  and  passive"  in 

aneurism,  340 
Clover's  lithotrity  syringe,  585 
Clove-hitch,  793 
Club-foot,  771 

Coccygeal  joint,  disease  of,  883 
Coccygeal  tumors,  205 
Coccydynia,  883 
Ctecum,  abscess  about,  464 

rupture  of,  473 

hernia  of,  490 
Cock's  operation  for  strict  tire,  648 
Cohnheim's  views  on  inflamma- 
tion, 24 
Cold  as  an  anaesthetic,  961 
Cold  ulcers,  40 
Cole's  artery  compressor,  344 
Collateral  circulation,  3-34 
Collapse,  198 

amputation  in.  200 
Colles's  fracture,  822 


Colloid  cancer,  106 
Coloboma,  254 
Colon,  rupture  of,  457 
Colotomy,  478 

for  stricture,  475,  542 
Coma,  176 

Comminuted  fractures,  860 
Compound  fractures,  818,  820 

of  skull,  166 
Compound  dislocation,  788 

of  shoulder,  790 

of  elbow,  797 

of  knee,  807 

of  ankle,  809 
Compress,  Dix's  wire,  343 
Compression  in  aueurism.  343 
Compression  of  brain,  175 

diagnosis  of,  175 

treatment  of,  182 
Concussion  of  brain,  169 

hemorrhage  as  result  of,  171 

treatment  of,  182 

remote  effects  of,  172 

of  spine,  206 
Condylomata,  79,  539 
Congenital  anomalies  of  eyelids, 
241 

of  lips,  389 

malformations,  770 

hydrocele,  680 

tumors,  204 

cicatrices,  133 

hernia,  508 

syphilis,  80 

sebaceous  cysts,  91 
Conical  cornea,  279 
Conjunctiva,  disease  of,  243 

operations  on,  274 

injuries  of,  247 
Conjunctivitis,  varieties  of,  243 
Constitutional  sores,  37 
Coutagious  ophthalmia,  246 
Continuous  suture,  123 
Contraction  of  bowel,  47  3 

after  strangulation,  497 

of  fingers,  780 
Contrecoup,  171 
Contusion,  120 

of  brain,  170 
of  scalp,  161 

of  chest,  570 

of  arteries,  319 
Convulsions  in  head  injuries,  171, 
179 

Coracoid  process,  fracture  of,  829 
Cord,  spermatic,  varicocele  of, 
705 

tumors  of,  706 

hydrocele  of,  081 

hcematocele  of,  686 
Cord,  spinal,  injuries  of,  206 
Corns,  144 

Cornea,  inflammation  of,  248 

ulcers  of,  250 

conical,  279 

opacities  of,  251 

tinting  280 

wounis  of,  251 

burns  of,  252 

operations  on,  279 

foreign  bodies  in,  280 
Coronoid  process  of  jaw,  fracture 
of,  423 

of  ulna,  fracture  of,  836 
Cortical  cataract,  284 
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Cranium,  contusion  of,  1G3 
fracture  of,  164 
compound  of,  166 
fracture  of  base  of,  165 
incomplete  fracture  of,  814 
gunshot,  injuries  of,  945 

Crepitus  of  fracture,  817 
in  hip  joiut  cases,  841 

Cripps's  splint,  848 

Croup,  566 

Curvature  of  spine,  217 
Sayre's  jacket  in,  221 

Cutaneous  cysts,  91 

Cut  throat,  558 

Cutting  teeth,  430 

Cyolitis,  258 

Cynanche  tonsillaris,  407 

Cystic  disease  of  breasts,  730 
of  testes,  698 
of  ovary,  736 

Cystine  calculus,  609 

Cystitis,  590 

Cystotomy  in  cystitis,  591 
Cysts,  as  tumors,  89 

dentigerous,  414,  428,  433 

thyroid,  91 

mucous,  91 

sublingual,  396 

sebaceous,  92 

tarsal,  268 


DAVIES-COLLEY'S  talipes 
splint,  778 
operation  for  talipes  equino- 
varus,  778 
Deaf-mutism,  315 
Deformities,  770 

heredity  of,  770 
of  nose,  547 
of  chest,  576 
Delhi  boil,  143 
Delirium  tremens,  196 
Dental  caries,  437 
Dental  irritation,  remote  effects 
of,  435 

Dental  surgery,  remarks  on,  424 
Dentigerous  cysts,  414,  428,  433 

tumors,  415 
Dentine,  secondary,  436 
Deposits,  urinary,  601 
Depressed  fracture  of  skull,  164, 
176 

trephining  for,  185 
Dermal  or  dermoid  cysts,  92 
Diagnosis,  17 

Diaphragm,  rupture  of,  460 
Diaphragmatic  hernia,  518 
Diathesis,  20 

scrofulous,  20 

hemorrhagic,  20 
Dieulafoy's  aspirator,  34 
Diffuse  cellular  inflammation,  51 
Diffused  aneurism,  337,  338 
Digital  compression  of  aueurism, 
342 

Dilatation  of  stricture,  forcible, 
044 

Diphtheritic  conjunctivitis,  247 
Direct  inguinal  hernia,  509 
Direct  ophthalmoscopic  examina- 
tion, 230 
Dislocation,  785 

of  spine,  211 

of  jaw,  420 
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Dislocation — 
of  ribs,  574 
reduction  of  old,  788 
compound,  788 
of  clavicle,  788 
of  scapula,  789 
of  humerus,  790 
of  elbow,  795 
of  wrist,  797 
of  carpal  bones,  798 
of  thumb  and  phalanges,  798 
of  hip,  80O 

of  old  dislocations  of  hip, 
805 

treatment  of,  803 

fracture  and  dislocation  of, 

806 

of  patella,  806 

of  knee  joint,  807 

of  fibula,  807 

of  foot  at  ankle,  808 

of  astragalus,  810 

of  foot  off  astragalus,  809 

of  tarsal  joints,  810 

unreduced,  785 

reduction   by  manipulation 
of  hip,  802 
Dislocation  and  fracture,  788 

of  humerus,  795 

of  hip,  800 
Displaced  hernia,  504 

reduction  en  masse,  505 

other  varieties,  505 
Displacement  of  femur  in  hip 

disease,  877 
Dissecting  aneurism,  337 
Dissection  wouuds,  65 
Distal  ligature,  349 
Dix's  wire  compress,  345 
Dolbeau's  perineal  lithotrity,  633 
Dorsalis  pedis  artery,  ligature  of, 
378 

Dorsum  ilii,  dislocation  on,  801 
Douche,  nasal,  313,  548 
Double   splint   for   fracture  of 
thigh,  845 

for  hip  disease,  886 
Drainage  tubes  in  abscess,  34 

after  amputation,  969 
Dropsy,  diagnosis  of  ovarian,  737 
Drowning,  578 

recovery  from,  579 
Dry  gangrene,  44,  46 
Duchenne's  disease,  761 
Dugas's  guide  to  diagnosis  of  dis 

location  of  humerus,  7'.U 
Duodenum,  ulceration  of,  128 

rupture  of,  457 
Dura  mater,  injuries  of,  172 

inflammation  of,  after  ostitis, 
180 

blood  outside,  173 
within,  174 
Durham's   tracheotomy  canula, 

569 

Dysphagia,  448 


EAR,  external  affections  of,  300 
malformations  of,  300 
cutaneous  affections  of,  301 
injuries  of,  301 
tumors  of,  301 
cheloid  tumors,  301 
hsematoma,  302 


Ear,  foreign  bodies  in,  304 

polypus  in,  308 

bleeding  from,  in  fractured 
skull,  167 
Ear,  middle,  affections  of,  308 

catarrh  of,  31 1 
Ear-ring  holes,  tumors  of,  301 
Ecchymosis,  120 
Echinococcus,  152 
Ectopion,  vesicae,  667 
Ectropion,  270 
Eczematous  ulcer,  41 
Elastic  extension.  845 
Elastic  ligature  in  fistula,  531 
Elbow  joint,  amputation  at,  899 

excision  of,  904 

dislocation  of,  795 

compound  dislocations of,797 

compound  fractures  into,  837 

diseases  of,  883,  892 
Electric  indicators,887 
Electrolysis,  in  aneurism,  351 

in  stone,  615 

in  hydatid,  483 
Electrolytic  caustic,  990 
Electro-puncture    of  aneurism, 
351 

Elephantiasis  Arabum,  149 

ligature  of  main  artery  in, 
149 

excision  of  nerves  in,  150 

of  scrotum,  707 

Groecorum,  149 
Embolism,  334 

pulmonary,  335 

fat,  in  fracture,  818 
Emigration  of  leucocytes,  23,  30 
Emissions,  nocturnal,  710 
Emmetropia,  234 
Emphysema,  572 
Empyema,  576 

Encephalitis  after  injury,  179 
Encephalocele,  190 
Encephaloid  cancer,  103 
Enchondromata,  96 

of  bone,  927 

of  jaw,  416 
Encysted  hernia,  510 

hydrocele,  684 
Endostitis.  926 
Enostosis,  556,  926 
Eaterocele,  488 
Entero-epiplocele,  488 
Enterotomy,  476 

in  malformations  of  rectum, 
524 

Entropion,  270 
Enucleation  of  eyeball,  292 
Epididymitis,  688 

in  gonorrhoea,  673 
Epigastrium,  blows  on.  454 
Epiglottis,  wounds  of,  559 
Epilepsy,  trephining  in,  192 

after  injury,  185 
Epiphysial  cartilage,  disease  of, 

iu  hip  disease,  877 
Epiphysis,  displacement   of,  of 
humerus.  796,  830 

of  radial,  835 

of  femur,  846,  850 

arrest  of  growth  of  bone  from 
injury  of,  934 
Epiplocele,  488 
Episcleritis,  252 
Epispadias,  667 
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Epistaxis,  548 

in  head  injuries,  1 67 
Epithelioma,  105 

of  bone,  031 

of  nose,  550-3 

of  lips,  392 

of  penis,  666 

of  scrotum,  708 

of  rectum,  539 

of  tongue,  400 

of  oesophagus,  449 
Epulis,  409,  446 
Equinia  or  glanders,  71,  73 

mitis,  73 
Erectile  tumor,  355 
Erysipelas,  49 

thermography  of.  50 

phlegmonous,  52 

pathological  appearances 
after,  52 
Erythema,  55 

nodosum,  55 
Esmarch's  bandage,  323 

in  aneurism,  345 

operation  for  closure  of  jaws, 
420 

Ether  spray,  961 
Eustachian  catheter,  passages  of, 
312 

Excision  of  joints,  892 

of  hips,  893 

of  knee,  898 

of  ankle,  901 

of  shoulder,  902 

of  elbow,  903 

of  wrist,  903 

of  larynx,  567 
Exclusion,  reasoning  by,  19 
Exfoliation  of  bone,  913 
Exophthalmic  bronchocele,  157, 
296 

Exostosis,  926 

periosteal,  927 
cranial,  926 

of  ungual  phalanx,  148,  927 
statistics  of,  928 
fracture  of,  926 
of  orbit,  296 
of  meatus,  306 
External  meatus,  examination  of, 
302 

affections  of.  302 
External  piles,  531 
External  urethrotomy,  646,  647 
Extravasation  of  blood,  120 

in  fracture,  858 

of  urine,  651 

of  urine  in  children,  662 
Extra-capsular  fracture,  817 
Extraction  of  cataract,  286 

after-treatment  of,  290 

of  teeth,  445 
Extroversion  of  bladder,  667 
Eye,  injuries  and  diseases  of,  227 
Eyeball,  examination  of,  227 

operations  on,  266 

position  of  patient  in,  266 

rupture  of,  299 

extirpation  of,  291 

protrusion  of,  293 

tumors  of,  297,  298 

vascular  protrusion  of,  296 
Eyelashes,  malposition  of,  269 
Eyelids,  diseases  of,  241 

tumors  of,  268 


Eyelids — 

injuries  of,  243 
examination  of,  227 
formation  of  new,  271 


FACIAL  artery,  ligature  of,  367 
Facial  carbuncle,  141 
Facial  nerve,  paralysis  of,  168 
Fecal  abscess,  464 
Fecal  fistula,  463,  496 
Fecal  impaction,  473 
False  joint,  after  dislocation,  741 

after  fracture,  825 
Farcy,  71 

Fascia  of  palm,  contraction  of, 
781 

Adams's  operation  for,  181 
Fat  embolism,  in  fracture,  817 
Fatty  tumor,  93 
Fauces,  ulceration  of,  406 
Keigned  diseases,  201 
Female  genital  organs,  affections 

of,  711 
Female,  stone  in,  635 
Femoral  aneurism,  374 
Femoral  artery,  ligature  of,  375 
Femoral  hernia,  613 

diagnosis,  574 
Femur,  dislocations  of  head  of, 
800 

fractures  of,  841 

of  neck,  817,  841 

of  shaft,  846 

of  condyles,  850 

in  children,  849 

compound  of,  851 

separation  of  epiphysis  of 
head,  845 

of  trochanter,  845 

of  condyles,  850 

absorption  of  neck,  845 
Fever,  inflammatory,  27,  55 

hectic,  63 

traumatic,  56 
Fibrin,  excess  of,  in  inflamma- 
tion, 28. 
Fibro-cellular  tumor,  94 
Fibromuscular  tumor,  95 
Fibro-plastic  tumor,  95 
Fibrous  polypous  of  pharynx,  553 
Fibrous  tumors,  95 

of  uterus,  754 
Fibula,  dislocation  of  head  of,  807 

fracture  of,  854 
Fingers,  compound  fracture  of, 
838 

amputation  of,  978 

contracted,  781 

dislocation  of,  797 
First  intention,  union  by,  23 
Fissure  of  anus,  526 
Fissured  palate,  402 
Fistula,  36 

rectal,  528 

fecal,  463 

salivary,  397 

urinary,  659 

vaginal,  716 

vesico-intestinal,  592 
Flap  amputation,  967 
Flat  foot,  780 
Flexion  in  aneurism,  346 

in  reduction  of  dislocation  of 
hip,  804 


Fluctuation,  31 
Follicular  tumors,  93,  189 
Foot,  fractures  of,  858 
dislocation  of,  808 
peculiar  neuralgia  of  meta- 
tarso-phalangeal  joints  of, 
882 

Forceps,  artery,  324 

bone,  923 

bullet,  943 

lion,  417 

pharyngeal,  450 

tooth,  446 

tracheal,  563 
Forcible  taxis,  497 
Forearm,  amputation  of,  977 

fractures  of,  834 

compound,  of,  857 
Foreign  bodies  in  conjunctiva, 
247 

in  ear,  304 

in  nose,  552 

in  pharynx  and  oesophagus, 
450 

in  air- passages,  561 
in  bladder,  638 
in  rectum,  525 
in  stomach  and  intestines, 
465 

in  gunshot  injuries,  944 
Fractures,  814 

incomplete,  814 
impacted,  815 
diagnosis  of,  817 
prognosis,  818 
summary  of  treatment  of, 
861 

treatment  of  simple,  818 
in  insane,  815 
of  compound,  820 
from  gunshot  injuries,  951 
repair  of,  823 

delayed  union  in,  and  un- 
united, 824 
deformity  after,  824 
complicating  joints,  820,  860 
extravasation  in,  858 
comminution  of  bone  in,  860 
spontaneous,  815 
fat-embolism  in  fracture,  817 
Fractures,  special,  of  jaws,  421 
of  nose,  547 
of  skull,  164 
of  base  of  skull,  165 
compound,  of  skull,  165 
of  spine,  211 
of  larynx,  558 
of  ribs,  571 
of  clavicle,  827 
of  scapula,  828 
of  humerus,  829 
of  radius  and  ulna,  834 
compound,  of  arm,  838 
from  gunshot  injuries,  951 
of  metacarpal  bones,  837 
of  phalanges,  837 
compound,  837 
of  lower  extremity,  statistics 

of,  839,  854 
of  pelvis,  840 
of  femur,  841,  846 
of  leg,  854 
of  patella,  851 
of  foot,  858 
gunshot  fractures,  951 
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Fractures — 

splints  in,  820 

immovable  splints,  821 

Colles's,  854 

Pott's,  80S 
Fracture  with  ruptured  artery, 

•352  ' 
Fracture  bed,  820 
Fracture  of  exostoses,  927 
Fragilitas  ossium,  938 
Frontal  sinus,  diseases  of,  555 

fracture  of,  547 

enostosis  of,  556,  927 
Frostbite,  138 
Fulminating  glaucoma,  200 
Fumigation,  mercurial,  77 
Fungus  foot  of  India,  143 
Furuncles  of  ear,  304 
Fusiform  aneurism,  337 
Furunculus,  or  boil,  139 
Fusible  calculus,  660 


GAG,  402 
Gaiactocele,  732 
Gall-bladder,  rupture  of,  459 
Gall-duct,  rupture  of,  459 
Galvanic  cautery  in  fistula,  530 
in  cancer,  109 
in  nsevus,  358 
in  piles,  535 
Galvano-puncture  in  aneurism, 
351 

Ganglion,  768 

diffused,  769 
Gangrene,  anaemic,  43 

static,  43 

traumatic,  43 

after  ligature,  331 

hospital,  47 

senile,  44 

amputation  in,  46 
Gastrotomy    and  gastrostomy, 
466 

Gastro-ely trotomy,  755 
Genito-urinary  organs,  injuries 
and  diseases  of,  663 
malformations  of,  668 
development  of,  688 
Genitals,  female,  affections  of, 
711 

wounds  of,  711 

foreign  bodies  in,  711 

adherent  labia,  711 

vul vitus,  711 

noma,  712 

labial  cysts  in,  712 

labial  tumors,  712 

imperforate  hymen,  712 

double  vagina,  713 

vaginal  tumors,  713 
Genuflexion  in  popliteal  aneu- 
rism, 124 
Glanders,  71 

Glands,  inflammation  of,  153 

in  erysipelas,  52 
Glandular  tumors,  98 
Glaucoma,  259 
Gleet,  671 
Glioma,  298 
Glossitis,  399 

Glottis,  foreign  bodies  in,  561 

scalds  of,  563 
Gluteal  aneurism,  ligature  of  in- 
ternal iliac  in,  375 


Goitre,  156 

exophthalmic,  157,296 

Gonorrhoea,  670 
in  female,  671 
complications  of,  672 

Gordon's  splint  for  fracture  of 
radius,  835 

Gouty  phlebitis,  381 

Grafting- skin,  133 

Granular  lids,  245 

Granulations,  25 

Gravel,  602 

Green-stick  fracture,  814 
Gritti's  amputation,  981 
Gross's  tracheal  forceps,  563 
Growth,  arrest  of,  after  fracture, 

833 

after  disease  of  hip,  879 
Guinea-worm,  151 
Gumboil,  443 

Gum  and  chalk  splint,  821 
Gummata,-80 

Gum,  affections  of,  410,  445 
Gunpowder,  burns  from,  127 
Gunshot  injuries,  939 

shock  in,  942 

hemorrhage  in,  942 

of  head,  945 

of  chest,  948 

of  heart,  949 

of  abdomen,  949 

of  intestines,  950 

of  bladder,  950 

fractures  from,  951 

of  upper  extremity,  952 

of  lower,  952 

amputation  in,  953 
Gustatory   nerve,    division  of, 
402 


HARD  cataract,  285 
Haematocele,  686 
of  the  cord,  686 
Haematoma  auris,  302 
Hematuria,  583 
Haemophilia,  20 
Haemostatics,  319 
surgical,  320 
Haemothorax,  576 
Hemorrhage,  321 
secondary,  328 
summary  of  its  treatment, 

329 
urethral,  584 
vesical,  584 
renal,  584 

in  gunshot  wounds,  942 
Hemorrhagic  diathesis,  20 
Hemorrhoids,  531 
Hainsby's  harelip  truss,  391 
Hammond's  splint  for  fracture  of 

jaw,  423 
ILincock's  operation  on  foot,  986 
Hand,  amputations  of,  978 

dislocation  of,  802 
Hanging,  579 
Harelip,  389 

suture,  120 
Head,  injuries  of,  161 

general  propositions  on,  163 

trephining  in,  184 

conclusions  on,  188 

gunshot  wounds  of,  945 
Headache  after  injury,  164 


Heart,  wounds  of,  316 

gunshot  wounds  of,  949 
Heat  in  inflammation,  26,  27 
Hectic  fever,  63 
Hernia,  diagrams  of,  485 

abdominal,  487 

accompanying  undescended 
testicle,  510 

irreducible,  490 

obstructed,  491 

inflamed,  492 

strangulated,  493 

pathological  changes  in,  494 

treatment  of,  496 

labial,  711 

multiple,  504 

displaced,  504 

inguinal,  508 

femoral,  512 

obturator,  514 

umbilical,  516 

other  forms  of,  51 8 

radical  cure  of.  511 
Hernia  cerebri,  179 

testis,  697 
Hernial  sac,  487,  509 

changes  in,  488 

absence  of,  488 

hydrocele  of,  490 

reduction  of,  506 

rupture  of,  507 
Herniotomy,  498 
Herpes  preputialis,  673 
Hey's  amputation,  983 
Hilton's  method  of  opening  «b- 

scess,  33 
Hip-joint,  amputation  at,  8'.  "), 
979 

after  gunshot  injuries,  952 
disease  of,  874 
diagnosis,  of,  876 
pathology  of,  875 
treatment  of,  885,  893 
suppuration  of,  887 
removal  of  necrosed  bone 

from,  893 
excision  of,  893 
division  of  neck  of  femur  in 

disease  of,  887 
dislocation  of,  799 
.  congenital  malformation  of, 
^  813 
Hogjjfen's  suspension  splint,  848 
H6*agkin's  disease  of  glands,  155 
Holt's  dilator,  644 
Horns,  92 

Hospital  gangrene,  46 
Housemaid's  knee,  764 
Howard's  "direct  method"  of 

artificial  respiration,  580 
Humerus,  dislocation  of,  790 
statistics  of,  790 
reduction  of,  792 
unreduced  dislocations  of, 
794 

fracture  and  dislocation  of, 
794 

compound  dislocation  of,  794 
fracture  of,  829 
compound  fracture  of,  837 
impacted  fracture  of  neck, 
830 

Hunterian  chancre,  674 
Hunter's  operatiou  for  aneurism, 

349 
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Hydatids,  150 

diagnosis  of,  483 

of  bone,  933 

of  breast,  732 

of  liver,  483 

tapping,  483 
Hydrocele  of  hernial  sac.  490 

of  cord  and  testes,  678 

its  pathology,  679 

congenital,  681 

encysted,  684 

radical  cure  of,  083 

on  tapping,  682 

spontaneous  disappearance 
of,  685 

of  neck,  90 
Hydrophobia,  (58 
Ilydro-sarcocele.  692 
Hydro-thorax,  676 
Hydrops,  antri,  414 

articuli,  880 
Hymen,  imperf'oi ate,  712 

rigid,  713 
Hypermetropia    as    cause  of 

squint,  277 
Hypertrophy     of  extremities, 
769 

of  bone,  933 

of  breast,  726 

of  lips,  393 

of  tongue,  398 
Hypopyon,  250 
Hypospadias,  669 
Hysteria,  201 

Hysterical  retention    of  urine, 
595 


ICE  in  hernia,  492,  497 
Ice  poultice,  120 
Ichthyosis  lingua?,  400 
Ileum,  rupture  of,  457 
Iliac  arteries,  ligature  of,  373 
llio-femoral  triangle,  843 
Ilio-sciatic  dislocations  of  hip, 
801 

Ilium,  fracture  of,  839 
Immediate  union,  24 
Immovable  apparatus  in  fracture, 
821 

Impacted  fracture,  815 

of  humerus,  829 

of  radius,  834 

of  neck  of  thigh-bone,  811 

of  shaft  of  thigh-bone,  846 
Impaction  of  feces,  545 
Imperforate  anus,  521 

hymen,  712 
Impermeable  stricture,  638 
Impotence,  708 
Incarcerated  hernia,  491 
Incision  of  membrana  tympani, 
310 

Incomplete  fracture,  814 
Incontinence  of  urine,  595 
Indirect  ophthalmoscopic  exami- 
nation, 230 
Indolent  sores,  38 
Infantile,  hernia,  509 

hydrocele,  679 

paralysis,  760 

syphilis,  80 
Inflammation,  26 

absorbent,  153 

asthenic,  28 


Inflammation — 

phenomena  of,  26,  29 
increase  of  temperature  in, 

28 

local  effects  of,  29 
causes  of,  29 
definition  of,  29 
effects  of,  30 

modes  of  extension  of,  29 

pathological  nature  of,  30 

symptoms  of,  27 

terminations  of,  29 

varieties  of,  29 
Inflammatory  fever,  26,  5-3 
Inflammation  of  tympanum,  312 
Ingrown  toe-nail,  146 
Inguinal  hernia,  508 

direct  and  oblique,  508 

diagnosis  of,  509 
Inhaler,  chloroform,  957 
Innominate  artery,  ligature  of, 
363 

Inoculation,  syphilitic,  74,  83 

vaccino-syphilitic,  84 
Insanity  after  head  injury,  172 
Tnsect  stings,  66 
Intention,  union  by  first,  23 

by  second,  24 
Interarticular  cartilages  of  knee, 

subluxation  of,  806 
Internal  ear,  diseases  of,  311 
Interrupted  suture,  122 
Interstitial  keratitis,  249 
Intestines,  rupture  of,  456 

protrusion  of,  461 

obstruction  of,  468 

on  tapping,  481 

gunshot  wounds  of,  950 
Intestinal  obstruction,  468 

diagnosis  of,  469 

causes  of,  469 

acute,  468 

chronic,  471 

from  contractions,  473 

from  stricture,  473 
Intra-capsular  fracture  of  femur, 

816,  841 
Intra-cranial  suppuration,  178 
Intra-parietal    sac    in  hernia, 
508 

Intra-uterine  fracture,  814 
Intussusception,  474 

operative   interference  in, 
475 

Inversion  of  body  when  foreign 
body  in  air-passages,  562 
in    intestinal  obstruction, 
476 

Iridectomy,  280 

in  glaucoma,  367 
Irido-choroiditis,  257 
Iridotomy,  283 

Iris,    congenital   anomalies  of, 
254 

inflammation  of,  255 

wounds  of,  257 

coloboma  of,  256 
Iritis,  246,  255 
Irreducible  hernia,  490 
Irritable  bladder,  587 

in  women,  719 

mamma,  722 

ulcer,  40 
Ischiatic  hernia,  518 
Ischio- rectal  abscess,  529 


JAW,  deformities  of.  420 
fracture  of,  421 
treatment  of,  422 
dislocation  of,  421 
necrosis  of,  411 
neuralgia  of,  445 
excision  of,  412 
tu-mors  of,  413,  416 
closure  of,  420 
Jejunum,  rupture  of,  457 
Joints,  contusions  of,  783 

compound  fracture  into.  86(1 
dislocation  of,  784 
diseases  of,  868 
symptoms  of,  873 
pathology  of,  869 
treatment  of,  885 
amputation  and  excision  of, 

892 
false,  784 
wounds  of,  784 
neuralgia  of,  203 
sprains  of,  783 
anchylosis  of,  878,  891 
loose  cartilages  in,  907 
acute  suppuration  round, 91 1 
necrosis  of,  924 
Jugular  vein,  wounds  of,  3^8 
opening,  388 


KELOID,  131 
of  ear,  302 
Keratitis,  248 
Key's  lithotomy,  627 
Kidneys,  injuries  of,  458.  581 
operations  about,  586 
stone  in,  586 
malformations  of,  581 
abscess  in,  582 
Kolpokleisis,  718 
Knee,  amputation  at,  981 
statistics  of,  981 
anchylosis  of,  892 
diseases  of,  8  0 
treatment  of,  889 
mortality  of  amputation  at, 
981 

dislocation  of,  806 
wounds  of,  784 
suppuration  of,  896 
excision  of,  897 
op°ration  of,  900 
Knock-knee,  780 

Ogston's  operation  for,  780 


LABIA,  adhesion  of,  712 
tumors  of,  713 
hypertrophy  of,  713 
Labyrinth,  affections  of,  315 
Lachrymal  apparatus,  disease  i  f, 
272 

Lachrymal  sac,  washing  out,  274 

obliteration  of,  274 
Lamellar  cataract,  285 
Laparotomy,  476 
Laparo-elytrotomy,  755 
Laryngitis,  506 
Laryngoscopy,  565 
Laryngotomy,  567 
Larynx,  disease  of,  564 

requiring  tracheotomy,  564 

excision  of,  567 

foreign  bodies  in,  561 
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wound3  of,  558 

tumors  of,  5G6 

syphilitic  disease  of,  78,  566 

scalds  of,  564 

fracture  of,  558 
Lateral  curvature  of  spine,  217 
Leech,  artificial,  268 
Leg,  amputation  of,  974,  982 

fracture  of  bones  of,  854 

statistics  of,  854 

compound,  of,  858 
Lens,  affections  of,  253 

wounds  of,  254 

dislocation  of,  254 

diseases  of,  284 
Leucocytes,  30 
Leucorrhcea,  670 
Lift,  invalid,  992 
Ligature,  the  action  of,  on  ar- 
tery, 320 

of  catgut,  321 
Ligature  of  nrteries,  325 

mode  of  applying,  325 

carbolized  catgut  in,  912 

of  abdominal  aorta,  362 

of  innominate,  363 

of  carotids,  364 

of  lingual,  facial,  369 

of  arteries    of  upper  ex- 
tremity, 367 

of  iliac  arteries,  373 

of   arteries   of    lower  ex- 
tremity, 374 
Lightning,  nccidents  from,  130 
Lime  in  eyes,  252 
Linear   extraction  of  cataract, 
288 

Lingual  artery,  ligature  of,  366 

in  cancer  of  tongue,  402 
Lip,  congenital  fissures  of,  389 

cancer  of,  392 

chancre  of,  3a4 

cysts  of,  394 

tumors  of,  394 

nsevus  of,  395 

wounds  of,  389 

restoration  of,  391 

hare,  389 

phlegmonous  inflammation 
of,  395 
Lipoma,  93 

of  conjunctiva,  275 
of  nose,  549 
Lisfranc's  amputation,  983 
Lister's  mode  of  dressing  wounds, 
970 

tourniquet,  980 
Lithic  acid  deposits,  605 

calculus,  607 
Litholapaxy,  622 
Lithontriptics,  614 
Lithotomy,  624 

when  to  be  selected,  624 

causes  of  death  after,  634 

sources  of  difficulty  in,  630 

Key's  operation,  627 

median,  632 

bilateral,  633 

Buchanan's,  633 

recto-vesical,  633 

high  operation,  634 

in  female,  635 
Lithotomy  and  Lithotrity  com- 
pared, 615 


Lithotrity,  616 

when  to  be  selected,  615 

perineal,  632 

rapid,  632 
Little's  operation,  523 

abscess  of,  484 
Liver,  hydatids  in,  483 

ruptured,  456 

wound  of,  456 
Local  anaesthetics,  961 
Locked  jaw,  192 
Locomotor  ataxy,  760 
Lodgment  of  balls,  941 
Loose  cartilages,  907 

bodies  in  bursae,  765 
Lordosis,  217 

in  malformation  of  hip,  813 

in  hip  disease,  878 

in  rickets,  936 
Lower  jaw,  removal  of,  419 

tumors  of,  419 
Lumbar  abscess,  219 

colotomy,  478 
Lunatics,  fractures  in,  816 

fractured  ribs  in,  571 
Lungs,  condition  of,  in  apncea, 
579 

after  drowning,  579 

laceration  of,  575 

wounds  of,  575 

htrnia  of,  575 
Lupus,  42 

of  nose,  550 
Lymphatics,  affections  of,  153 

wounds  of,  156 
Lymphoma,  119,  155 
Lyssi  in  hydrophobia,  71 


MACINTYRE'S  SPLINT,  857 
Malformations,  770 
of  anus,  54 
of  ear,  300 
of  genitals,  668 
of  hip,  813 
of  kidney,  581 
of  feet,  771 
Malignant  pustule,  142 

tumors,  100 
Mamma,  diseases  of,  720 

excision  of,  735 
Manipulation,  treatment  of  aneu- 
rism by,  351 
reduction  of  dislocation  of 

humerus  by,  792 
of  hip,  813 
Marriage  after  syphilis,  83 
'  Masse,  reduction  en,'  505 
Mastoid   cells,  suppuration  in, 
314 

Meatus,  external  affections  of, 
302 

Median  lithotomy,  632 
Medio-tarsal  disease,  882 
Medullary  cancer,  103 
Meibomian   glands,  obstruction 

of,  242 
Melanosis,  104 

of  eyeball,  299 
Membrana  tympani,  injury  to, 
308 

examination  of,  309 
perforation  of,  309 
Meningeal   artery,  rupture  of, 
1*74 


Meningocele,  190 

Metatarsal  bones,  amputation 
through,  984 

Microscopical  anatomy  of  tu- 
mors, 110 

Milk  cysts,  732 

Mixed  calculus,  608 

Moles,  144 

Mollifies  ossium,  934 

Molluscous  tumors  of  meatus, 
305 

Mortification,  43 
Mucous  cysts,  91 

of  lips,  395 

of  tongue,  91,  396 
Mulberry  calculus,  608 
Mumps,  398 

orchitis  in,  692 
Muscles,  injuries  of,  755 

tumors  of,  761 

vascular  tumors  of,  762 

rupture  of,  755 

compound  laceration  of,  707 

dislocation  of,  757 

degeneration  of,  761 

of  pectoral,  571 

inflammation  of,  759 

of  sterno-mastoid,  759 

division  of,  782 

atrophy  of,  760 

rigid  atrophy  of,  782 

ossification  of,  761 

hydatids  in,  762 

trichinte  in,  762 
Mycetoma,  143 
Myeloid  tumor,  97,  929 
Myopia,  237 
Myxoma,  115 


N^VUS,  356 
of  scalp,  189 
Nails,  affections  of,  147 
Nasal  douche,  314,  548 
Naso-pharyngeal  polypus,  532 
Nasal  duct  probing,  273 
Neck  of  femur,  fracture  of,  816, 
841 

of  humerus,  fracture  of,  829 

of  scapula,  fracture  of,  828 
Necrosis,  913 

of  jaws,  412 

phosphorus,  412 

of  bones  of  skull,  191 

operation  for,  921 

arrest  of  growth  in  bone 
after,  423 
Needles,  acupressure,  825 

aneurism,  361 

ntevus,  359 

palate,  440 
Nelatou's  probe,  944 

test  Hue  for  dislocation  of 
hip,  802 
Nephrectomy,  587 
Nephritis,  581 
Nephrotomy,  587 
Nerve  stretching,  226 
Nerves,  influence  of,  in  repair, 
24 

injuries  and  diseases  of,  224 
in  head  injuries,  171 

Neuralgia,  225,  435 

Neuritis,  optic,  265 

Neuroma,  226 
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Nipples,  sore,  720 

chronic  eczema  of,  734 
retracted  nipple,  733 

Nitrous  oxide,  inhalation  of,  954 

Nodes,  919 

Noma,  711 

Nose,  affections  of,  547 

dislocation  of  cartilages  of, 
547 

deviation  of  septum  of,  553 

foreign  bodies  in,  552 

formation  of  new,  556 

fracture  of,  547 

obstructions  of,  551 

plugging  the,  548 

polypus  of,  551 

washing  out,  548 
Nuclear  cataract,  284 
Nystagmus,  247 


ABLIQUE    INGUINAL  HER- 
U    nia,  508 
Obstructed  hernia,  491 
Obstruction  of  intestine,  468 
Obturator  hernia,  514 
Obturator  foramen,  hernia  into, 
514 

dislocation  into,  802 
Occipital  artery,  ligature  of,  367 
Occluded  ears,  300 
Odontalgia,  435 

Odontoid  process,  displacement 

of,  213 
Odontomes,  410,  426 
OZderna  glottidis,  563 
Oesophageal  forceps,  450 

obstruction,  448 
ffisophagotomy,  452 

excision  of,  452 
Oesophagus,  foreign   bodies  in, 
450 

stricture  of,  448 
cancer  of,  448 
Ogston's   operation  for  knock- 
knee,  780 
Olecranon  process,  fracture  of, 
836 

bursa  over,  765 
Omental  sac  in  hernia,  487 
Omentum,  protrusion  of,  462 

adhesions  of,  in  ovarian  dis- 
ease, 748 
Onychia,  147 

maligna,  147 
Oophorectomy,  754 
Operative  interference  in  joint 

disease,  892 
Opisthotonos,  192 
Ophthalmia,  varieties  of,  243 

sympathetic,  258 
Ophthalmitis,  258,  299 
Ophthalmoscope,  examination  by, 
229 

Optic  disk,  anomalies  of,  233 
Optic  nerve,  atrophy  of,  265 
Optic  neuritis,  265 
Orbit,  affections  of,  293 

tumors  of,  296 

hemorrhage  into,  294 
Orchitis,  691 

chronic,  692 

syphilitic,  698 

tubercular,  695 
Oriental  sore,  143 


Orthopoedic  surgery,  770 
Osteitis  deformans,  937 
Osteo  arthritis,  909 
Osteo-chondroma,  929 
Osteo-malacia,  934 
Osteo-myelitis,  915 

after  amputation,  989 

after  gunshot  injuries,  951 
Osteophone,  315 
Osteo-sarcoma,  929 
Osteoid  cancer,  931 
Osteotomy,  for  badly  united  frac- 
ture, 826 

in  hip-joint  disease,  888 
Ostitis,  912 

of  cranium,  191 
Otitis,  307 

media,  314 
Ovarian  dropsy,  736 

diagnosis  of,  737 

tapping,  diagnostic  value  of. 
739 

pathology  of.  736 
statistics  of,  735 
tapping  in,  739 
treatment  of,  740 
Ovariotomy,  normal,  754 
selection  of  cases,  740 
operation,  744 
adhesions  in,  748 
treatment  of  pedicle,  749 
on    sponging    out  pelvis, 
752 

treatment  of  wound,  752 
after-treatment,  752 
vaginal,  754 

Ovarian  cysts,  suppurating,  treat- 
ment of,  753 

Oxalate  of  lime,  as  gravel,  604 
as  calculus,  608 

Ozsena,  554 


PAIN  in  inflammation,  27 
Painful    subcutaneous  tu- 
mor, 227 
Palate,  cleft,  402 
tumors  of,  407 
wounds  of,  406 
ulcerations  of,  406 
Palmar  arch,  wounds  of,  373 
Pannus,  246 
Papillary  tumors,  99 
Paracentesis  abdominis,  481 
thoracis,  577 
of  joints,  889 
in  ovarian  dropsy,  739 
of  the  pericardium,  317 
Paralysis,  result  of  concussion, 
175 

spinal,  211,  213 

infantile,  760 

of  bladder,  595,  658 
Paraphimosis,  665 
Parasites,  151 

Parotid,  inflammation  of,  398 

tumor  of,  398 
Patella,  dislocation  of,  806 

fracture  of,  851 

compound  of,  853 

enlarged  bursa  over,  764 
Pathological  tubercle,  66 
Pedicle  in  ovariotomy,  treatment 
of,  749 

Pelvic  joints,  diseases  of,  882 


Pelvis,  fracture  of,  839  _ 

urethral  laceration  in,  839 
obstructed  iliac   artery  in, 
840 

Penetrating   wounds,  of  abdo- 
men, 460 

chest,  574 

cranium,  166 
Penis,  amputation  of,  666 

injuries  of,  666 

cancer  of,  665 

to  fasten  catheter  in,  643 

warts  on,  666 
Perforating  ulcer,  of  foot,  142 

of  palate,  406 
Perforating  tumors  of  skull,  190 
Pericardium,  paracentesis  of,  316 

wounds  of,  316 
Perineal  abscess,  640,  650 

lithotrity,  633 
Perineal  hernia,  518 

fistula,  652 

section,  648 
Perineum,  rupture  of  the  female, 
714 

operation  for,  714 
Perinephritis,  582 
Periosteal  exostosis,  927 

cancer,  931 
Periosteal  flaps  in  amputation, 
932 

Periosteum,  acute  inflammation 
of,  915 
chronic,  919 
Periprostatic  abscess,  598 
Peritoneum,  inflammation  of,  455 

wounds  of,  460 
Peroneal  tendons,  dislocation  of, 
757 

Phagedena,  41 

venereal,  677 
Phalangeal  joints,  diseases  of,  884 

dislocations  of,  799 

fracture  of,  837 
Pharyngeal  abscess,  220,  566 
Pharyngotomy,  452 
Pharynx,  affections  of,  447 

foreign  bodies  in,  450 

wounds  of,  451 

tumors  of,  447,  553 
Phimosis,  664 

with  chancre,  676 
Phlebitis,  380 

pyrcmia  and,  60 
Phlebolithes,  385 
Phlegmasia  dolens,  380 
Phlegmonous  erysipelas,  51 
Phosphatic  deposits,  604 

calculus,  609 
Phosphorus  disease  of  jaws,  411 
Phrenic  hernia,  578 
Phthiriasis,  242 
Pigeon-breast,  576 
Piles,  537 
Pinguiculoe,  275 
PirogotFs  amputation,  987 

stump  after,  988 
Pituitary  membrane,  thickening 
of,  553 

Plaster-of-Paris  splints,  821 
Plastic  surgery,  137 
Plugging  nostrils,  549 
Pneumocele,  577 
Pneumothorax,  577 
Poisoned  wounds,  65 
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Politzer's   method    of  inflating 

tympanum,  300 
Polypus  of  antrum,  415 

of  bladder,  593,  720 

of  ear,  308 

of  larynx,  5G7 

of  nose,  551 

of  palate,  407 

of  vagina,  713 

of  rectum,  539 
Porro's  operation,  755 
Popliteal    artery,    ligature  of, 
376 

Position  of  lower  extremity  in 

Lip  disease,  877 
Pott's  fracture,  808 
Poultice,  ice,  120 
Prepuce,  operations  on,  664 

tumor  of,  668 
Presbyopia,  239,  253 
Pressure  to  stop  bleeding,  322 

in  cure  of  aneurism,  342 
Primary  unioo,  23 
Probang,  452 

Projectiles,   wounds  caused  by, 
941 

Prolapsus  of  rectum,  536 
Proptosis  oculi,  157,  295 
Prostate  gland,  affections  of,  596 

retention  in,  658 

inflammation  and  suppura- 
tion of,  597 

hypertrophy  of,  598 

calculi  of,  601 

cancer  of,  601 
Prostatorrhcea,  602 
Pruritus  ani,  538 
Psoas  abscess,  219 
Psoriasis  of  nails,  148 
Pseudo-hypertrophic  paralysis, 
761 

Pterygium,  251,  273 
Ptosis,  272 

Pubes,  dislocation   of   hip  on, 
802 

Pubic    symphysis,    disease  of, 
883 

Pulleys  in  dislocation,  786 
Pulpy  degeneration  of  synovial 

membrane,  868 
Pulsatile  bone  tumors,  933 
Puncta   lacrymalia,  obstruction 

of,  273 
Punctured  wounds,  125 
Puncture  of  bladder  from  rectum, 

660 

Pupil,  artificial,  283 

Purulent,  ophthalmia,  246 
catarrh  of  ear,  314 

Pus,  25,  30 

absorption  of,  31 

Pustule,  malignant,  142 

Puzzle  toy,  value  of,  in  disloca- 
tions, 799 

Pyaemia,  56 

analyses  of  cases  of,  58,  61 
post-mortem  appearances  in, 
59 

not  hospital  disease,  62 
arterial,  334 
Pyelitis,  582 


QUILLED  suture,  124,  714 
Quinsy,  407 


RABIES,  69 
Rachitic  affections  of  bones, 

935 

Radial  artery,  ligature  of,  372 
Radical  cure  of  hernia,  511 

of  hydrocele,  683 
Radio-ulnar  joint,  disease  of,  884 
Radius,  dislocations  of,  796 

fractures  of,  834 

compound  of,  837 
Ranula,  91,  396 
Rattlesnakes,  bites  of,  67 
Reaction  after  collapse,  198 
Rectal  alimentation,  545 
Rectangular  staff  in  lithotomy, 
632 

Recto-vaginal  fistula,  716 
Rectotomy,  linear,  542 
Rectum,  affections  of,  525 

how  to  examine  patient  in, 
525 

injuries  of,  524 

prolapse  of,  535 

stricture  of,  538 

foreign  bodies  in,  525 

malformations  of,  521 

painful  ulcer  of,  526 

abscess  of,  528 

polypus  of,  537 

dilatation  of,  543 
Rectum,  excision  of,  543 
Recurrent  growths,  99 
Redness  in  inflammation,  20 
Reduction  of  dislocations,  786 

of  hernia,  497 
Refraction,  234 
Refracture  of  bone,  826 
Relaxed  uvula,  406 
Renal  calculus,  606 

removal  of,  586 

haematuria,  582 
Repair  of  wounds,  23,  26 

causes  of  failure  in,  23 

of  fractures,  823 
Reporting  cases,  headings  for, 
21 

Resection  of  joints,.892 
of  false  joints,  826 
Resolution  of  inflammation,  30 
Respiration,  artificial,  579 
Rest  in  treatment  of  aneurism, 
341 

in  ununited  fracture,  825 
Retained  testis,  705 
Retention  of  urine,  656 

hysterical,  595 
Retina,  hyperaemia  of,  262 

atrophy  of,  2ii4 

embolism  of,  264 

displacement  of,  265 
Retinitis,  262 
Retraction  of  nipple,  733 
Rheumatic  arthritis,  909 
Rheumatism,  gonorrhceal,  673 
Rhinoplasty,  556 
Rhinoscopy,  550 
Ribs,  excision  of,  903 

fracture  of,  571 

dislocation  of,  574 
Richardson's    spray  producer, 

961 
Rickets,  935 

operative  treatment  in,  936 
Rider's  bone,  762 
Rifle  ball  wounds,  941 


Rodent  ulcers,  106 
Rudimentary  fingers,  and  toes, 
770 

Roussel's  method  of  transfusion, 

330 

Roux's  amputation,  987 
Rupia,  syphilitic,  75 
Rupture,  abdominal,  487 

of  abdominal  viscera,  460 

of  abdominal  vessels,  460 

of  aneurism,  319 

of  artery,  319 

of  bladder,  459 

of  eyeball,  299 

of  urethra,  655 


SAC,  hernial,  487 
omental,  488 
kelotomy  external  to,  498 
Sacculated  bladder,  590 
S  icral  tumors,  205 
Sacro-coccygeal  joint,  disease  of, 
883 

Sacro-iliac  joint  disease,  883 
Salivary  calculus,  397,  445 

fistula,  397 
Salter's  swing,  856 
Sayre's  jacket,  221 
Sarcocele,  704 
Sarcoma,  114 
Scab,  union  under,  25 
Scalds,  127 

of  the  glottis,  563 
Scalp,  affections  of,  189 

contusion  of,  161 

wounds  of,  162 

sebaceous  cysts  of,  92 
Scapula,  dislocation  of,  789 

excision  of,  903 

fracture  of,  828 

of  neck  of,  829 
Sciatic  notch,  dislocation  of  lip 
into,  801 

hernia  through,  518 
Scirrhus,  101 

Scissors  for  skin  grafting,  134 
Sclerosis  of  bone,  914 
Sclerotic,  inflamed,  252 

injuries  of,  253 
Scoop  extraction,  290 
Scorbutic  ulcers,  41 
Scrofula,  20 

Scrotal  tumors,  diagnosis  of,  701 
Scrotum,  affections  of,  707 

cancer  of,  708 

injuries  of,  707 

tumors  of,  707 

elephas  of,  707 
Scurvy,  41 
Sebaceous  cysts,  92 

on  head,  92,  189 

fungating,  93 
Second  intention,  healing  by,  25 
Semilunar  cartilages  of  kuee,  sub- 
luxation of,  807 
Seminal  duct,  inflammation  of, 
688 

obstruction  of,  689 
Senile  cataract,  285 

gangrene,  45 

amputation  in,  47 
Separation  of  epiphyses  of  femur, 
846,  850 

of  humerus,  829 


INDEX. 


1003 


Separation — 

of  radius,  835 
Septicaemia,  56 

Septum  of  nose,  malformations  of, 

553 

injuries  of,  548 

diseases  of,  553 
Sequestrum,  removal  of,  923 
Sero-cystic  disease  of  breast,  730 

of  testicle,  G98 
Serous  cysts,  90 
Serpent's  bites,  67 
Serpiginous  chancre,  84 
Seton  in  temple,  268 
Setting  fractures,  816,  856 
Sexual  hypochondriasis,  709 
Sharp-hook  extraction,  289 
Shock  and  collapse,  198 

operations  during,  200 

after  gunshot  injuries,  942 
Shoulder,  amputation  at,  975 

dislocations  at,  790 

excision  of,  902 

diseases  of,  892,  903 
Sickness,  chloroform,  956 
Sinus,  36 

Skin,  formation  of  new,  24 
transplantation  of,  133 

Skull,  contusion  of,  163 
fissure,  164 
fracture,  164 

incomplete  tracture  of,  814 
gunshot  wounds  of,  945 
perforating  tumors  of,  185 

Sloughing  phagedaena,  41 
chancre,  674 

Smith's,  Nathan,  wire  splint,  857 

Smith's,  Thomas,  gag  forstaphy- 
loraphy,  402 

Snake-bites,  68 

Snuffles,  the,  81,  551 

Softening   of  bone  (mollitieh), 
934 

Soft  cataract,  284 
Solution  of  cataract,  285 
Solvents  for  stone,  614 
Soot  cancer,  104 
Sores,  varieties  of,  37 
Sore  throat,  syphilitic,  77 
Sounding  for  stone,  613 
Spasmodic  retention,  656 
Spastic  contractions,  772 
Speculum,  ear,  303 

rectal,  528 

laryngeal,  565 

urethral,  female,  680 

vaginal,  717 
Speir's  artery  constrictor,  327 
Spent  balls,  941 

Spermatic  cord,  hydrocele  of,  682 

varicocele  of,  705 
Spermatocele,  684 
Spermatorrhoea,  709 
Spermatozoa,  in  encysted  hydro- 
cele, 685 
Sphacelus,  43 

Sphincter  ani,  spasm  of,  528 
Spica  bandage,  503 
Spina  bifida,  203 

tumors  simulating,  204 
Spinal  abscess,  219,  2^1 

instruments,  218 
Spinal,  wounds  of,  cord,  214 
Spine,  concussion  of,  206 

diseases  of,  219 


Spine — 

fracture  and  dislocation  of, 
211 

curvature  of,  217 
railway  injuries  of,  201 

Spleen,  rupture  of,  456 

Splints,  819 

immovable,  816 
double  thigh,  845,  886 
for  excision  of  elbow,  904 
for  excision  of  knee,  901 

Spontaneous  cure  of  aneurism, 
339 

Sprains  of  back,  216 
of  joints,  783 

Spray  producer,  902 

Squint,  operations  for,  277 

Staff  lithotomy,  625 

Staphyloma,  253 
removal  of,  280 

Staphyloraphy,  403 

Starched  bandage,  821 

Statistics  of  amputations,  964 
of  subclavian  aneurism,  368 
of  torsion,  326 
of  necrosis  of  jaw,  411 
of  causes  of  intestinal  ob- 
struction, 469 
of  anal  abscess,  528 
of  exostosis,  927 
of  burns,  127 
of  cut  throat,  559 
of  artificial  anus  after  her- 
nia, 495 
after  colotomy,  480 
of  fractured  skull,  168 
of  fatal  cases  of  pyaemia,  58 
of  pyaemia,  61 
of  spinal  injuries,  212 
of  stricture,  640,  643 
of  tetanus,  193 
of  abdominal  injuries,  455 
of    intestinal  obstruction, 
458 

of  hernia,  487,  513 
of  stricture  of  rectum,  541 
of  stone,  611 
of  lithotomy,  622 
of  retention  of  urine,  656 
of  hydrocele,  681 
of  cancer  of  testicles,  700 
of  ovarian  disease,  736 
of  cancer  of  breast,  729 
of  adenoma,  726 
of  fracture,  817,  841 
of  dislocation  of  humerus, 
790 

of  head  of  femur,  801 
of  excision  of  head  of  femur, 
894 

of  excision  of  knee,  898 
of  wounded  from  gunshot 

injuries,  945 
of  amputation,  964 
of  disease  of  knee,  880 
of  hip  disease,  874 
of  excision  of  hip,  894 
of  excision  of  knee,  898 
of  amputation  at  knee,  981 
of  Syme's  amputation,  986 

Steatoma,  93 

Sterility,  708 

Sterno-clavicular  joint,  diseases 
of,  883 
dislocation  of,  788 


Sterno  mastoid  muscle,  contrac- 
tion of,  782 

induration  of,  758 

division  of,  782 
Sternum,  dislocation  and  frac- 
ture of,  574 
Stings,  insect,  66 
Stomach,  foreign  bodies  in,  463 

rupture  of,  456 

opening,  the,  467 
Stomatitis,  395 
Stone  in  bladder,  611 

in  kidney,  585 

in  urethra,  61 1,  662 

in  woman,  635 
Stopping  teeth,  438 
Strabismus,  275 

connected  with  hypermetro- 
pia,  276 

operation  for,  276 
Strangulated  hernia,  493 

omental,  494 
Strangulation,  internal,  469 
Stricture,  of  urethra,  638 

results  of,  642 

inflammatory,  657 

spasmodic,  657 

its  complications,  650 

traumatic  or  cicatricial,  653 

treatment  of,  642 

causes  of  death  in,  654 

of  intestine  after  heruia,  496 

of  oesophagus,  448 

of  rectum,  539,  540 
Stricture  and  retention,  659 
Stromeyer's  cushion,  838 
Stumps,  affections  of,  988 

dressing  of,  969 

conical,  988 

bursae  over  stumps,  990 

necrosis  of,  989 

painful,  989 
Styes,  242 
Styptics,  328 

Subastragaloid  amputation,  985 
dislocation,  810 

Subclavian  aneurism,  367 
artery,  ligature  of,  368 

Subclavicular    dislocation  of 
shoulder,  828 

Subcoracoid  dislocation  of  shoul- 
der, 790 

Subcutaneous  lignature  of  naevus, 
357 

Subcutaneous  operations,  773 

wounds,  125 
Subdiaphragmatic  abscess,  456 
Subglenoid  dislocation  of  shoul- 
der, 790 
Sublingual  cysts,  396 
Submammary  abscess,  722 
Subpectoral  abscess,  576 
Subspinous  dislocation  of  shoul- 
der, 790 
Suction,  removal  of  cataract  by, 
289 

Sulphuric  acid,  treatment  of  dis- 
ease of  bone  by,  926 

Summary  of  treatment  of  frac- 
tures, 826 

Sunburn,  130 

Suppression  of  urine,  585 

Suppuration,  24,  30 

Supracondyloid  amputatiuu  of 
thigh,  981 
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Surgical  cases,  how  to  investi- 
gate, 21 
Suspensory  bandage,  690 

Morgan's,  700 
Sutures,  continuous,  123 

interrupted,  122 

quilled,  124 

twisted,  123 

of  intestine,  123 
Swelling  in  inflammation,  26,  29 
Symblepharon,  271 
Syme's  amputation  of  foot,  986 

operation  for  aneurism,  351 

operation  for  stricture,  647 
Sympathetic  ophthalmia,  258 
Symphysis  pubis,  diseases  of,  882 
Syncope,  329 
Synostosis  of  hip,  879 
Synovial  cysts,  768 
Synovial  membrane,  diseases  of, 

868 
Syphilis,  73 

sore  throat  in,  76 

affections  of  tongue  in,  76 

affections  of  bone  in,  76 

pathology  of.  76,  093 

treatment  of,  77 

hereditary,  80 

teeth  in,  81 

serpiginous  ulceration  in,  82 

marriage  after,  82 

inoculation  in,  82 
Syphilitic  disease  of  rectum,  76, 
539 

of  iris,  255 

of  testicle,  693 

of  larynx,  79 
Syphilitic  teeth,  429 
Syphilization,  82 
Syringing  ear,  305 


TAGLIACOTIAN  operations, 
556 

Talipes,  different  forms  of,  772 

their  treatment,  774 
Tapping  abdomen,  481 

ovarian  cyst,  739,  748 

hydrocele,  082 

intestines,  481 

chest,  576 

hydatid,  483 
Tarsal  cartilage,  tumors  of,  268 
Tarsal  cysts,  268 
Tarsus,  operations  on,  905 

diseases  of,  883 

dislocations  of,  810 
Taxis,  the,  497 

where  inadmissible,  497 
Teale's  amputation,  973 

probe  gorget,  647 
Tear  passages,  operations  on,  273 
Teeth,  cysts  containing,  414,  428 

syphilitic,  429 
Teeth,  diseases  of,  433 

affections  of  pulp,  442 

of  alveolo-dental  membrane, 
442 

local  dental  periostitis,  404 
fracture  of,  441 
supernumerary,  429 
supplemental,  429 
malformed,  429 
irregularity  of,  431 
impaction  of,  432 


Teeth- 
absence  of,  433 
extraction  of,  445 
fracture  and  dislocation  of, 
441 

Temperature  in  inflammation,  27 
in  traumatic  fever.  50 
in  spinal  injury,  213 

Temporal    artery,    ligature  of, 

307 

Temporo-maxillary  articulation, 
diseases  of,  420 

dislocation  of,  420 
Tendo  Achillis,  division  of,  777 

rupture  of,  755 
Tendons,  inflammation  of,  763 

rupture  of,  758 

tumors  of,  761 

repair  of,  after  division,  774 

dislocation  of,  757 
Tenosuture,  759 
Tenotomy,  777 

in  contracted  joints,  780 

in  fracture,  166 
Testicle,  its  development,  688 

dermoid  cyst  of,  701 

malposition  of.  705 

diseases  of,  688 

inflammation  of,  688 

acute,  691 

chronic,  692 

syphilitic,  693 

gouty,  693 

tubercular  disease,  695 

hernia  of,  697 

cystic  disease  of,  698 

cancer  of,  700 

excision  of,  703 

strapping,  705 
Tetanus,  192 

infantile,  193 

pathology  of,  195 

statistics  of,  193 
Thecal  abscess,  763 
Thecitis,  763 

Thermograph  of  erysipelas,  50 

traumatic  fever,  56 

enterotomy,  477 
Thigh,  amputation  of,  979 

statistics  of,  980 

fracture  of,  841 

compound,  851 
Thomas's  splints  for  knee,  991 

for  hip,  991 
Thorax,  injuries  of,  575 

tapping,  577 

abscesses  about,  577 
Throat,  wounds  of,  558 
Thrombosis,  380 
Thumb,  dislocations  of,  798 

compound  fracture  of,  839 

amputation  of,  978 

excision  of  joints  of,  906 
Thyroid,  cysts  of,  91 

diseases  of,  156 

extirpation  of,  160 
Thyroid  foramen,  dislocation  in- 
to, 801 
Thyrotomy,  567 
Tibia,  dislocation  of,  838 

fracture  of,  853 

V-shaped  fracture  of,  855 

arrest  of  growth  after,  854 
Tibial  artery,  anterior,  ligature 

of,  378 


Tibial  artery,  posterior,  ligature 

of,  376 
Tic  douloureux,  225 
i  Tinea  tarsi,  242 
Tobacco-amaurosis   or  atrophy, 
266 

Toe-nail,  ingrown,  140 

horny,  148 
Toes,  amputation  of,  988 
Tongue,  diseases  of,  398 

hypertrophy  of,  399 

inflammation  of,  399 

extirpation  of,  401 

wounds  of,  399 

ulcers  of,  400 

cancers  of,  400 
Tongue  tie,  398 
Tonsil,  diseases  of,  407 

cancer  of,  409 

excision  of,  408 
Tooth,  development  of,  4  25 
Toothache,  435 
Tooth  cysts,  414,  428,  433 
Tooth  tumors,  410,  426 
Torsion  on  arteries,  effects  of, 
322 

mode  of  doing  it,  326 
statistics  of,  327,  965 

Torticollis,  783 

Tourniquet,  324 

Towne's  stereoscopic  test  for  re- 
tina, 241 
Trachea,  foreign  bodies  in,  561 

wounds  of,  558 

subcutaneous  division  of,  559 
Tracheotomy,  568 

its  complications,  509 

for  disease  of  larynx,  504 

for  foreign  bodies,  564 

tubes,  569 

in  tetanus,  196 
Transfusion,  330 
Transplantation  of  skin,  133 
Traumatic,  aneurism,  352 

delirium,  196 

fever,  55 

gangrene,  43 

stricture,  653 
Trendelenburg's    tracheal  tam- 
pon, 407 
Trephining,  skull,  185,  186 

spine,  215 

long  bones,  918 
Trichiasis,  269 
Trichiniasis,  762 
Trismus,  infantum,  193 
Trochanter,  fracture  of  epiphysis 

of,  846 
Trusses,  518 

to  measure  for,  520 
Tubercle,  19 

mucous,  75 
Tumors,  84 

sebaceous,  of  scalp,  92 

follicular,  93 

perforating,  of  skull,  184 
congenital,  of  sacrum,  201 
painful  subcutaneous,  220 
of  jaws,  413 
cystic,  89 
fatty,  93 

fibrocellular  and  myxoma- 
tous, 94 
fibrous,  95 

cartilaginous,  96,  927 
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Tumors — 

osseous,  97 
myeloid,  98 

glandular  or  adenoid,  98 

vascular,  99 

papillary,  99 

recurrent,  99 

cancerous,  IOC 

diagnosis  of,  100 

melanosis,  104 

epithelioma,  104 

microscopical   anatomy  of, 
110 

osteoma,  114 

sarcoma,  1 14 

myxoma,  115 

adenoma,  1 16 

carcinoma,  117 

lymphoma,  119 

colloid,  106 

thyroidal,  156 
Tumors  of  bone,  926 

their  diagnosis,  932 

their  enucleation,  933 

exostosis,  926 

ungual,  146,  926 

cartilaginous,  928 

osteo-sarcoma    and  chon- 
droma, 929 

myeloid,  929 

cancers  of,  930 

epithelial,  of,  931 

pulsatile,  933 

hydatid,  933 
Tunica  vaginalis,  hydrocele  of, 
678 

Tympanum,  inflating,  312 
Twisted  suture,  122 


ULCER,  definition  of,  37 
Ulceration,  87 
of  rectum,  538 
Ulcers,  37  • 

of  cornea,  250 
Ulna,  dislocation  of,  796 

fractures  of,  836 
Ulnar  artery,  ligature  of,  372 

nerve,  injuries  to,  225 
Umbilical  hernia,  516 
Umbilicus,  tumors  of,  484 
Ungual  exostosis,  145,  927 
Union  of  wounds,  25 

of  broken  bones,  823 
of  divided  tendons,  774 
Unreduced  dislocations,  785 
Ununited  fractures,  824 
Upper  jaw,  removal  of,  414 
Urachus,  open,  484 
Urates,  as  deposits,  604 
Ureter,  injuries  of,  458 
Urethra,  ruptured,  656 

with  fracture  of  pelvis,  840 
obstruction  of,  638 


Urethra — 

stricture  of,  638 
calculus  in,  61 1 ,  662 
inflammation  of,  670 
affections  of  female,  719 

Urethra,  tapping,  in  perineum, 
649 

Urethrotomy,  internal,  646 

external,  646 
Urinary,  abscess,  118 

fistula,  652 

deposits,  602 
Urine,  albuminous,  603 

healthy,  603 

deposits  in,  603 

blood  in,  583,  603 

incontinence  of,  595 

overflow  of,  640 

retention  of,  656 

suppression  of,  585 

extravasation  of,  650 
Uterus,  extirpation  of,  754 

amputation  of  neck  of,  720 

laceration  of  neck  of,  719 
Uvula,  elougation  of,  407 


V-SHAPED  fracture  of  tibia, 
855 

Vaccino-syphilis,  84 

Vagina,  foreign  bodies  in,  713 

malformations  of,  713 

injuries  of,  713 
Vaginal  fistulas,  operations  for, 

716 

Vaginal,  cystocele,  &c,  716 

lithotomy,  636 
Valgus,  780 

Valsalva's  treatment  of  aneurism. 
342 

Varicocele,  705 
Varicose,  aneurism,  354 

ulcer,  40 

veins,  385 
Varix,  384 

aneurismal,  353 
Vascular  keratitis,  248 
Vascular  protrusion  of  eyeball, 

157,  295 
Vascular  tumor,  356 
Vault  of  skull,  fracture  of,  164 
Veins,  injection  into,  68 

injuries    and    diseases  of, 
379 

operations  on,  386 
hemorrhage  from,  329 
entrance  of  air  into,  374 
varicose,  384 
Velum  palati,  wounds  of,  406 
Vena  cava,  rupture  of,  460 
Venesection,  op°ration  of,  387 
in  chest  injuries,  575 
in  head  injuries,  180-5 
Venereal  diseases,  local,  670 


Ventral  hernia,  518 
Verruca,  143 

necrogenica,  66 
Vertical  extension  in  fracture, 

849 

Vesico-intestinal    fistula,  465, 
592 

Vesico-prostatic  calculus,  601 
Vesico-vaginal  fistula,  716 
Vicious,  union  of  fractures,  826 
Vienna  paste,  109 
Villous  growths,  107 

of  bladder,  593 

of  rectum,  537 
Viscera,   abdominal,  protrusiou 
of,  461 

rupture  of,  454 

wounds  of,  463 
Vision,  field  of,  240 

anomalies  of,  262 
Vitreous  humour,  affections  of, 

259 
Volvulus,  470 
Vulva,  injuries  of,  711 
Vulvitis,  711 


WARDROP'S    operation  for 
aneurism,  348 
Warts,  143 
anal,  538 

venereal,  143,  666 
Wax  in  ear,  302 
Weak  sores,  38 
Webbed  fingers  and  toes,  771 
Weight,  extension  by,  844 
Wens,  189 

Wheelhouse's  operation  for  stric- 
ture, 647 

Wind  contusions,  941 

Windpipe,  foreign  bodies  in,  561 

Women,  surgical  diseases  of  geni- 
tals in,  185 
stone  in,  636 

Wounds,  121 

dressing  of,  124 
arrow,  126 
subcutaneous,  126 
poisoned,  65 

antiseptic  treatment  of,  970 
Wrist,  amputation  at,  977 
dislocation  at,  797 
suppuration  and  excision  of, 

905 

diseases  of,  884 
Wryneck,  783 


XANTHELASMA  of  lids,  269 
Xanthic  oxide  calculous,  609 


yiNC,  chloride  of,  paste,  109 
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FLINT'S  PEACTICE— New  Edition— In  Press. 

A  TREATISE  ON  THE  PRINCIPLES  AND~PRACTICE  OF  MEDICINE,  designed  for  the 
Use  of  Students  and  Practitioners  of  Medicine.  By  Austin  Flint  M.D  Professor  of 
the  Principles  and  Practice  of  Medicine  and  of  Clinical  Medicine  in  Bel'evue  Med.  College, 
N.  Y.  Fifth  edition,  thoroughly  revised  and  much  improved.  In  one  large  and  closely 
printed  octavo  volume  of  1150  pages. 

EXTRACT  FROM  THE  AUTHOR'S  PREFACE  TO  THE  FIFTH  EDITION. 

In  preparing  the  fifth  edition  of  this  treatise,  the  author  has  been  thoroughly  mindful  of  the 
progress  of  medicine  since  the  publication  of  the  fourth  edition,  ia  1873.  Time  and  labor  have 
not'been  spared  in  the  endeavor  to  bring  the  work,  in  all  respects,  up  to  the  present  state  of 
medical  knowledge.  .  . 

Dr.  William  H.  Welch,  lecturer  on  Pathological  Histology  in  the  Bellevue  Hospital  Medical 
College,  has  contributed  in  Part  I.  the  first  seven  chapters,  embracing  the  general  pathology  of 
the  solid  tissues  and  of  the  blood.  He  has  also  revised,  and  in  great  part  rewritten,  the  de- 
scriptions of  the  anatomical  characters  of  the  diseases  considered  in  the  rest  of  the  volume. 
It  is  believed  that  these  portions  of  the  work  will  serve  as  a  digest  of  the  essential  facts  pertain- 
ing to  general  andspecial  pathological  anatomy,  as  far  as  this  important  branch  of  study  bears 
upon  practical  medicine. 

In  the  other  portions  of  the  treatise  many  changes  will  be  found,  which  have  somewhat  en- 
larged the  size  of  the  volume,  in  spite  of  the  omission  of  a  considerable  amount  of  matter,  and 
the  rewriting  of  many  portions  with  a  special  view  to  condensation.  Among  these  changes 
may  be  mentioned  numerous  improvements  in  the  arrangement,  including  the  classification 
of  the  diseases  of  the  nervous  system  on  an  anatomical,  in  place  of  a  symptomatic  basis,  and  the 
consideration  of  various  diseases  not  embraced  in  previous  editions.  In  short,  the  eliminations, 
substitutions,  and  additions,  render  the  present  edition  virtually  a  new  work. 

In  making  changes,  the  author  has  not  been  influenced  by  any  sense  of  obligation  to  maintain 
consistency  of  views  with  the  previous  editions  of  this  treatise,  or  with  other  works  which  he 
has  written.  If  statements  be  found  to  vary  from  those  made  at  a  prior  date,  the  simple  expla- 
nation is  that  the  latter,  in  the  light  of  more  recent  reflection  and  enlarged  knowledge,  seem  to 
him  no  longer  tenable.  He  ha3  endeavored  to  regard  his  own  past  writings  in  this  point  of  view, 
divested  of  the  partiality  of  authorship,  and  to  subject  them  to  as  critical  an  examination  as 
if  they  were  the  writings  of  another. 

ALLEN'S  ANATOMY— In  Press. 

A  SYSTEM  OF  HUMAN  ANATOMY:  INCLUDING  ITS  MEDICAL  AND  SURGICAL 
RELATIONS.    For  the  Use  of  Practitioners  and  Students  of  Medicine.    By  Harrison 
Allen,  M.D.,  Prof,  of  Comparative  Anatomy  and  Physiology  in  the  Univ.  of  Pa.   With  an 
Introductory  Chapter  on  Histology,  by  E.  0.  Shakespeare,  M.D.,  Ophthalmologist  to  the 
Phila.  Hospital.   In  one  large  and  handsome  quarto  volume,  with  several  hundred  original 
illustrations  on  lithographic  plates,  and  numerous  wood-cuts  in  the  text. 
In  this  elaborate  work,  which  has  been  in  active  preparation  for  several  years,  the  author  has 
sought  to  give,  not  only  the  details  of  descriptive  anatomy  in  a  clear  and  condensed  form,  but  also 
the  practical  applications  of  the  science  to  medicine  and  surgery.    The  work  thus  has  claims 
upon  the  attention  of  the  general  practitioner  as  well  as  of  the  student,  enabling  him  not  only 
to  refresh  his  recollections  of  the  dissecting  room,  but  also  to  recognize  the  significance  of  all 
variations  from  normal  conditions.    The  marked  utility  of  the  object  thus  sought  by  the  author 
is  self-evident,  and  his  long  experience  and  assiduous  devotion  to  its  thorough  development  are 
a  sufficient  guarantee  of  the  manner  in  which  his  aims  have  been  carried  out.    No  pains  have 
been  spared  with  the  illustrations.    Those  of  normal  anatomy  are  from  original  dissections,  drawn 
on  stone  by  Mr.  Hermann  Faber,  with  the  name  of  every  part  clearly  engraved  upon  the  figure, 
after  the  manner  of  "  Holden"  and  "Gray;"  and  in  every  typographical  detail  it  will  be  the 
effort  of  the  publishers  to  render  the  volume  worthy  of  the  very  distinguished  position  which  is 
anticipated  for  it. 

WELLS  ON  THE  EYE— Just  Ready. 

A  TREATISE  ON  DISEASES  OF  THE  EYE.    By  J.  Soelberg  Wells,  late  Professor  of 
Ophthalmology  in  King's  College  Hospital,  London,  etc.    Third  American,  from  the  third 
English  edition.    Thoroughly  revised,  with  copious  notes  and  addi'ions,  by  Charles  S. 
Bull,  M.D.,  Surgeon  and  Pathologist  to  the  New  York  Eye  and  Ear  Infirmary.  Illus- 
trated with  251  engravings  on  wood  and  six  colored  plates,  together  with  selections  from 
the  test-types  of  Jaeger  and  Snellen.    In  one  large  and  very  handsome  octavo  volume  of  895 
pages.    Cloth,  $5;  leather,  $6;  half  Russia,  raised  bands,  $">  50. 
The  long-continued  illness  of  the  author,  with  its  fatal  termination,  has  kept  this  work  for 
some  time  out  of  print,  and  has  deprived  it  of  the  advantage  of  the  revision  which  he  sought 
to  give  it  during  the  last  years  of  his  life.    This  edition  has  therefore  been  placed  under  the 
editorial  supervision  of  Dr.  Bull,  who  has  labored  earnestly  to  introduce  in  it  all  the  advances 
which  observation  and  experience  have  acquired  for  the  theory  and  practice  of  ophthalmology 
since  the  appearance  of  the  last  revision.    To  accomplish  this,  considerab'e  additions  have  been 
required,  and  the  work  is  now  presented  in  the  confidence  that  it  will  fully  deserve  a  continu- 
ance of  the  very  marked  favor  with  which  it  has  hitherto  been  greeted  as  a  complete,  but  con- 
cise, exposition  of  the  principles  and  facts  of  its  important  department  of  medical  science.  The 
additions  made  in  the  previous  American  editions  by  Dr.  Hays  have  been  letained,  including 
the  very  full  series  of  illustrations  and  the  test  types  of  Jaeger  and  Snellen. 

ophthalmology.  Its  chapter  on  refraction  and  ac- 
commodation—a  subject  much  dUcuf^ed  of  la  e 
years,  and  of  great  importance  —  is  exceeding  y 
complete.— Louisville  Med.  N  tos,  Nov  13,  1&80. 


This  new  edition  of  Dr.  Wells's  gre--twork  on  the 
eye  will  be  welcomed  by  the  profession  at  Urge  as 
well  as  by  the  oculist.  It  contaius  much  new 
matter  relatiug  to  treatment  and  pathology,  and  is 
brought  thoroughly  up  with  ihe  pre-ent  status  of 
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TAYLOR'S  MEDICAL  JURISPRUDENCE-New  Edition-Just  Ready. 

A  MANUAL  OP  MEDICAL  JURISPRUDENCE.  By  Alfred  S.  Taylor,  M.D.,  late  Lec- 
turer on  Medical  Jurisprudence  and  Chemistry  in  Guy's  Hospital,  London.  Eighth  Amer- 
ican edition.  Edited  by  John  J.  Reese,  M.D.,  Professcr  of  Medical  Jurisprudence  and 
Toxicology  in  the  Univ.  of  Penna  In  one  large  and  very  handsome  8vo.  vol.  of  933  pages, 
with  70  illustrations.    Cloth,  $5  ;  leather,  $6  ;  half  Russia,  raised  bands,  $6  50. 

EXTRACT  FROM  THE  EDITOR'S  PREFACE. 

The  editor  of  the  present  American  issue  of  Dr.  Taylor's  well-known  work  on  Medical  Juris- 
prudence takes  occasion  to  express  his  deep  sense  of  the  loss  sustained  by  the  professions  of  both 
law  and  medicine  in  the  recent  death  of  its  lamented  author. 

This  revision,  undertaken  expressly  for  the  benefit  of  his  American  brethren,  proved  his  last 
work;  almost  immediately  after  its  completion  was  he  summoned  from  the  sphere  of  his  earthly 
labors. 

Dr.  Taylor's  additions,  scattered  throughout  the  volume,  will  be  found  quite  numerous, 
serving  to  place  this  record  of  the  progress  of  the  science  of  Medical  Jurisprudence  thoroughly 
on  a  level  with  the  latest  experience  and  research.  The  editor  may,  therefore,  congratulate  the 
medico-legal  student  that  he  has  had  the  good  fortune  to  secure  these  valuable  additions  from 
the  now  departed  master. 

The  valuable  notes  of  the  former  editors,  Dr.  Hartshorne  and  Judge  Penrose,  have,  for  the 
most  part,  been  retained.  They  will  be  found  inclosed  in  brackets,  ;>nd  distinguished  by  let- 
ters [H]  and  [P].    Those  of  the  present  editor  are  designated  by  the  letter  [R]. 

The  hope  is  therefore  expressed  that  the  volume  may  be  found  worthy  a  continuance  of  the 
favor  which  has  carried  it  to  an  eighth  edition,  and  has  caused  it  to  be  regarded  as  a  standard 
authority  on  all  the  subjects  embraced  within  its  scope. 

THOMAS  ON  WOMEN— New  and  Revised  Edition— Just  Ready. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  WOMEN.  By  T.  Gaillard  Thomas, 
M.D.,  Professor  of  Obstetrics,  etc.,  in  the  College  of  Physicians  und  Surgeons,  New  York. 
Fifth  eiition,  thoroughly  revised  and  rewritten.  In  one  large  and  handsome  8vo  volume 
of  806  pages,  with  266  illustrations.  Cloth,  $5;  leather,  $6;  very  handsome  half  Russia, 
raised  bands,  $6  50. 

The  author  has  taken  advantage  of  the  opportunity  afforded  by  the  call  for  a  new  eiition  of 
this  work  to  render  it  worthy  a  continuance  of  the  very  remarkable  favor  with  which  it  has  been 
received.  Every  portion  of  the  work  has  been  carefully  revised,  very  much  of  it  has  been  re- 
written, and  additions  and  alterations  introduced  wherever  the  advance  of  science  and  the  in- 
creased experience  of  the  author  have  shown  them  desirable  At  the  same  time  special  care  has 
been  exercised  to  avoid  undue  iacrease  in  th  i  size  of  the  volume.  To  accommodate  the  nume- 
rous additions,  a  more  condensed  but  very  clear  letter  has  been  used,  notwithstanding  which, 
the  number  of  pages  has  beea  increased  by  more  than  fifty.  The  series  of  illustrations  has  been 
extensively  changed  ;  many  which  seemed  to  be  superfluous  have  been  omitted,  and  a  large  num- 
ber of  new  and  superior  drawings  have  been  inserted.  In  its  improved  form,  therefore,  it  is 
hoped  that  the  volume  will  maintain  the  character  it  has  acquired  of  a  standard  authority  on 
every  detail  of  its  important  subject. 

Since  its  first  appearance,  twelve  jears  ago,  un-  I  his  meaning  in  the  tame  practical  and  instructive 
til  the  present  day.it  has  held  a  position  of  high  ;  manner.  Tne  lasnsdition  of  this  work  is  fresh  from 
regard,  and  is  generally  conceded  to  be  one  of  the  |  his  p^n,  with  decided  changes  and  improvement!! 
most  practical  and  trustworthy  volumes  yet  pre-  over  former  editions.  His  book  presents  generally 
sented  to  the  physician  and  student  in  the  depart-  J  accepted  facts,  and  as  a  guide  to  the  student  is 
ment  of  gynecology.  The  work  embodies  not  only  i  more  useful  and  reliable  than  any  work  in  the 
its  author's  large  experience,  but  reflects  his  care-  !  lauguage  on  disease*  of  women.  This  last  edition 
ful  study  among  other  authorities  in  this  branch,  |  will  add  new  laurels  to  those  already  won. — Mci. 
both  at  home  and  abroad.  Dr.  Thomas  is  an  able  j  Med.  Journ.,  Nov.  13,  1880. 
and  conscientious  teacher.    His  writings  convey  [ 

HAMILTON  ON  FRACTURES— New  Edition— Just  Ready. 

A  PRACTICAL  TREATISE  ON  FRACTURES  AND  DISLOCATIONS.    By  Frank  H.  Ham- 
ilton, M.D.,  LL.D.,  Surgeon  to  Bellevue  Hospital,  N.  Y..  etc.    Sixth  edition,  thoroughly 
revised  and  much  improved.    In  one  very  handsome  octavo  volume  of  9f,5  pages,  with  352 
illustrations.    Cloth,  $5  50;  leather,  $6  50;  half  Russia,  raised  bands,  $7  00. 
The  'emand  which  has  so  speedily  exhausted  five  large  editions  of  this  work,  shows  that  the 
author  has  succeeded  in  supplying  a  want,  felt  by  the  profession  at  large,  of  an  exhaustive 
treatise  on  a  frequent  and  troublesome  class  of  accidents.    The  unanimous  voice  of  the  profes- 
sion abroad,  as  well  as  at  home,  has  pronounced  it  the  most  con>plete  work  to  which  the  surgeon 
can  refer  for  information  respecting  the  details  of  the  subject.    In  the  preparation  of  this  new 
edition,  the  author  has  added  a  chapter  on  General  Prognosis ;  that  on  Fractures  of  the  Patella 
has  been  entirely  rewritten,  in  order  that  the  results  of  a  recent  exhaustive  study  of  this  sub 
ject  might  be  given,  and,  in  fact,  the  entire  matter  of  the  book  has  undergone  most  thorough 
revision.    A  number  of  illustrations  have  been  omitted  to  make  place  for  new  ones,  and  a  few 
have  been  inserted  from  the  German  edition,  published  at  Gb'ttingen  in  1877. 

THE  NATIONAL  DISPENSATORY— New  Edition— Now  Ready. 

THE  NATIONAL  DISPENSATORY.  By  Alfred  Stille,  M.D.,  LL.D.,  Prof,  of  Theory  and 
Prac.  of  Med.  and  of  Clin  Med.  in  Univ.  of  Pa.,  and  John  M.  Maisch  Ph.D  ,  Prof, 
of  Mat.  Med.  and  Bot.  in  Phila.  Coll.  Pharm. ,  Sec'y  to  the  Am.  Pharm.  Association.  Con- 
taining the  Natural  History,  Chemistry,  Pharmacy,  Actions  and  I'ses  of  Medicines,  in- 
cluding those  recognized  in  the  Pharmacopoeias  of  the  United  States,  Great  Britain,  and 
Germany,  with  numerous  references  to  the  French  Codex.  Second  edition,  thoroughly 
revised,  with  numerous  additions  In  one  very  handsome  octavo  volume  of  1692  pages, 
with  239  illustrations.  Extra  cloth,  $6  75;  leather,  raised  bands,  $7  50;  half  Russia, 
raised  bands  and  open  back,  $8  25. 


HENRY  C.  LEA'S  SON  &  CO.,  Philadelphia. 


MAR  3  0  I960  ^ 


